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Fundamental Course
Dialysis fistulas
101.1
Percutaneous fistula creations
R.G. Jones
Interventional Radiology, Queen Elizabeth Hospital Birmingham,
Birmingham, United Kingdom
Learning Objectives
1. To identify those patients with suitable anatomy
2. To learn how to access both sides and successfully create a
fistula
3. To learn about potential risks and how to avoid treatment failure
Endovascular creation of dialysis fistulas (EndoAVF) has been a recent
development in AV access intervention. These fistulas are created in
the proximal forearm and therefore are anatomically distinct from
traditional forearm and above elbow surgical fistulas. EndoAVF can
be created in patients with previous failed surgical AVF and they
do not prevent the future creation of surgical AVF if this is needed.
All patients that are candidates for surgical fistulas are potentially
suitable for EndoAVF creation provided they have adequately sized
vessels (same criteria as surgical AVF) and have the proximal forearm
perforator vein that communicates the deep and superfical venous
system at this site.
Currently two EndoAVF systems are available in Europe and both have
a growing body of evidence to support the use of this technology
in terms of successful creation, fistula maturation and useability
for haemodialysis. So far encourgaing and superior results in terms
patency and useability are observed when compared to data from
surgical AVF.
This CIRSE Fundamental Course will cover EndoAVF background,
patient selection, technology, creation, complications, tips and tricks
as well as reviewing the evidence to date.
References
1. Rajan DK, Ebner A, Desai SB et al. Percutaneous Creation of an
Arteriovenous Fistula for Hemodialysis Access. J Vasc Interv
Radiol 2015;26:484-490
2. Hull JE, Elizondo-Riojas G, Bishop W et al. Thermal resistance Anastomosis Device for the Percutaneous Creation of
Arteriovenous Fistulae for Hemodialysis. J Vasc Interv Radiol
2017;28:380-387
3. Lok CE, Rajan DK, Clement J et al. Endovascular Proximal
Forearm Arteriovenous Fistula for Hemodialysis Access: Results
of the Prospective, Multicentre Novel Endovascular Access Trial
(NEAT). Am J Kid Diseas. 2017;70(4):486-497
4. Hull JE, Jennings WC, Cooper RI et al. The Pivotal Multicentre
Trial of Ultrasound-Guided Percutaneous Arteriovenous Fistula
Creation for Hemodialysis Access. J Vasc Interv Radiol. 2018
{EPUB}

101.2
Non-maturing fistulas
S.O. Trerotola
Interventional Radiology, University of Pennsylvania Medical Center,
Philadelphia, PA, United States of America
Learning Objectives
1. To define the problem
2. To learn about access and the specifics of treatment
3. To learn about potential risks and how to avoid treatment failure
A MATURE fistula is better than a graft, for many reasons: lower cost,
longer patency, fewer thrombotic events to name but a few. However,
when comparing ALL fistulae to grafts, the difference becomes far
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less clear (1). Percutaneous maturation procedures are an effective
alternative to surgical revision and can often result in a functional
fistula shortly after their performance. Promptly and correctly
applied, they can help to minimize catheter dwell (if present), control
costs, and most importantly achieve a usable fistula. Until fairly
recently, maturation procedures could be broken down into PTA and
embolization, with PTA further broken down into “balloon assisted
maturation” or BAM and PTA of focal lesions. Fortunately, thanks
to emerging evidence (2), the ill-conceived concept of side branch
embolization has virtually disappeared from this discussion and thus
it will not be considered further here. BAM has also withered under
the glare of evidence based medicine (3) and at present is practiced
infrequently. The best results from maturation procedures come from
PTA of focal stenoses, which are usually but not exclusively in the
inflow. Fistula maturation is essentially a race between venodilatation
and intimal hyperplasia (4) and when stenosis becomes dominant
before venodilatation occurs, PTA effectively “fixes” this race.
An immature fistula can best be defined as a fistula that cannot be
used, however the K/DOQI “rule of 6s” is also useful: by 6 weeks after
creation, the fistula should have flow rate of at least 600 mL/min,
should be less than 6 mm under the skin, and should be at least 6
mm in diameter (5). PTA does not address depth and patients with
deep fistulae need superficialization; however PTA addresses flow
and diameter and has been shown to be approximately 90% effective
in achieving maturation (6-12) with primary patency approximately
50% at one year and secondary patency in the vicinity of 80%. Looked
at another way, up to 80% of fistulae that otherwise would have
been abandoned can be salvaged with percutaneous, outpatient
techniques, specifically PTA.
It is not yet known whether drug coated balloons will improve results
of PTA in immature fistulae, and this should be an area of exciting
research in the coming years. There is essentially no role for stents or
stent grafts in this indication with the possible exception of rupture
unresponsive to balloon tamponade.
In summary, maturation procedures are patient-friendly and effective
and contribute heavily to the Fistula First effort.
References
1. Al-Balas A, Lee T, Young CJ, Kepes JA, Barker-Finkel J, Allon
M.The Clinical and Economic Effect of Vascular Access Selection
in Patients Initiating Hemodialysis with a Catheter. J Am Soc
Nephrol. 2017 Dec;28(12):3679-3687.
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Brhel D, Sasson T.Long-Term Patency of Arteriovenous Fistulae
Salvaged by Balloon Angioplasty with and without Accessory
Vein Embolization: A Retrospective Study. J Vasc Interv Radiol.
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Roy-Chaudhury P. Decreased cumulative access survival in
arteriovenous fistulas requiring interventions to promote
maturation. Clin J Am Soc Nephrol. 2011 Mar;6(3):575-81.
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treatment of early fistula failure. Kidney Int 2003; 64:1487-1494.
8. Nasser G, Nguyen B, Rhee E, Achkar K. Endovascular treatment
of the “failing to mature” arteriovenous fistula. Clin J Am Soc
Nephrol 2006; 1:275-280.
9. Turmel-Rodrigues L, Mouton A, Birmele B, et al. Salvage of
immature forearm fistulas for haemodialysis by interventional
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101.3
Failing fistulas and thrombosed grafts
A.R. van Erkel
Radiology, Leiden University Medical Center, Leiden, Netherlands
Learning Objectives
1. To define the problem
2. To learn how to access both sides of the fistula/graft and
successfully treat
3. To identify those fistulas and grafts which are beyond salvage
In 2015 , the incidence of renal replacement therapy (RRT) in Europe
was 119 per million population (pmp). Of the more than half a million
individuals receiving RRT in Europe, 58% are receiving haemodialysis.
(1)
In arteriovenous (AV) vascular access, AV fistulas have lower
complication rates, require less interventions and have better patency
compared to AV grafts, and are generally preferred. (2)
Late failure of AV grafts or matured AV fistula is generally defined as
the inability to use the graft or fistula after normal usage. The most
important cause for failure of AV grafts or fistulas are vascular stenotic
lesions.
The NKF / KDOQI guidelines recommend prospective surveillance
of both grafts and fistulas with physical examination and flow
measurements for hemodynamically significant stenosis with
treatment of the stenosis to improve patency rates and decrease the
risk of thrombosis. (3)
Percutaneous intervention is the standard therapy for AV access
stenosis. It is safe, effective and can be performed as an outpatient
procedure.
Assessment of the clinical findings as well as Doppler ultrasound
are essential for optimal procedural planning. In order to treat the
stenosis the cannulation of the access should be towards the stenosis,
preferably with some distance to allow sheath placement. Although
stenotic lesions often occur at preferred sites, many variations occur
and often multiple stenotic lesions are present. In order to detect
all possible lesions, the preprocedural angiogram should cover
the complete AV access including the arterial anastomosis and the
centrally draining veins.
High pressure balloons are generally recommended to treat AV access
venous stenosis, but for resistant stenosis cutting balloons may be
used. There is growing evidence that drug-eluting balloon angioplasty
may beneficial for treating failing dialysis access. (4)
In case of thrombosis, thrombectomy should be performed as early
as possible to improve the rate of success and minimize the need for
a central venous catheter, but can be successful after several days.
Percutaneous techniques may cause pulmonary emboli and for
this reason poor cardiopulmonary reserve, right-to-left shunt and
AV access infection are contraindications. In these cases surgical
thrombectomy should be considered.
Various percutaneous technique are available and are based on
pharmacologic thrombolysis, mechanical thrombectomy or a
combination of these techniques.
After thrombectomy, identification and treatment of all significant
stenoses is essential to optimize long term patency. (3)

4

References
1. Kramer A et al. The European Ranal Assiciation. European
Dialysis and Transplant Association (ERA-EDTA) Registry Annual
Report 2015: a summery. Clinical Kidney Journal, 2018, vol 11:
108-122.
2. Murad MH et al. Autogenous versus prosthetic vascular access
for hemodialysis: a systematic review and meta-analysis. J Vasc
Surg 2008 Nov;45 (5Suppl):34S-47S.
3. NKF/KDOQI. Clinical practise guidelines and recommendations:
2006 update. Vascular access.
4. Kitriou PM et al. Drug-eluting versus plain balloon angioplasty
for the treatment of failing dialysis access: final results and costeffectiveness analysis from a prospective randomized controlled
trial (NCT01174472). Eur J Radiol 2015; 84: 418-423.1

101.4
Central venous occlusive disease: when and how to treat it
P.M. Kitrou
Department of Interventional Radiology, University Hospital of Patras,
Patras, Greece
Learning Objectives
1. To learn how to optimally image the patient pre-operatively
2. To learn which crossing techniques are preferred, which
balloons to use, when to place stents v covered stents
3. To become familiar with advanced techniques of CVC reconstruction: surgical/HERO/”inside-out”
Central Venous Obstruction/Stenosis could follow a “silent path” for
a certain period of time, being asymptomatic; turning rather “noisy”
however when symptoms occur and becoming a major problem for
the dialysis patient.
Aim of this lecture is to present the main causes of central venous
obstruction, define symptomatology and describe modalities available
on imaging the problem. Incidence of the central venous obstruction
and lesion characteristics will be presented in the frame of different
etiology (vascular access dysfunction, central venous catheter use, role
of cardiac-rhythm related devises etc.).
Techniques based on access, approach and use of wires and catheters
for negotiating lesions will be discussed. An extensive discussion on
treatment options will take place presenting the devices available for
treatment (plain balloons, drug-coated balloons, bare metal stents,
covered stents) together with published data on patency rates.
Guidelines on the acceptable outcomes following endovascular
interventions regarding residual stenosis, the ambiguous definition of
reference vessel diameter, the problem of undersizing and the impact
of recoil on patency will be pointed out.
Finally, bail-out options will be provided when endovascular treatment
fails (surgical, HERO graft etc.).
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Focus Session
Basic science in interventional oncology
102.1
In vitro experiment
B. Guiu
Department of Radiology, St-Eloi University Hospital – Montpellier
School of Medicine, Montpellier, France
Learning Objectives
1. To explain the concept of a bench test to select a drug for intraarterial delivery
2. To learn about the mandatory bench test for drugs that can be
used in chemoembolisation afterwards (describe the technique
and explain by relevant example using the results eg. idarubicin)
3. To explain in a comprehensive manner results with an example
No abstract available.

102.2
In vivo experiment Lipiodol drug-eluting beads resorbable
material: how to quantify the embolic effect drug elution
J. Namur
R&D, Archimmed, Jouy En Josas, France
Learning Objectives
1. To learn how to measure the embolic effect, the drug elution in
the tumour and the surrounding tissue
2. To learn about loading process and eluting process
3. To became familiar with the rationale of drug-eluting beads
Transarterial chemoembolization (TACE) combine an embolic
agent and a pharmaceutical agent. The procedure is used for the
treatment of hypervascular tumors, almost exclusively in the liver with
hepatocellular carcinoma (HCC) being the most reported application.
The embolic and the drug can be administered successively or
concomitantly through vectorization of the pharmaceutical agent in
a carrier. Two vehicles are commonly used for the delivery of the drug:
ethiodized oil (Lipiodol®) and drug-eluting embolization microspheres.
The respective anticancer efficacy contribution of the embolic and the
chemotherapeutic drug released by its carrier should be explored for
at least two reasons: 1) demonstration of primary mode of action in
regulatory filing, and 2) understanding and improvement of current/
future technologies.
Lipiodol is an oily contrast agent initially used for diagnostic purposes
that demonstrated the property to accumulate preferentially in tumor
nodules when injected into the hepatic artery [1,2]. In the 1980s, first
reports proposed to mix the contrast agent with anticancer drugs such
as doxorubicin or cisplatin and inject this mixture to HCC patients for
therapeutic purposes [3,4]. In the early 2000s, two randomized trials
demonstrated a survival benefit of Lipiodol mixed with doxorubicin or
cisplatin followed particulate embolization compared to symptomatic
treatment [5,6].
Lipiodol-drug mixture is prepared extemporaneously by the IR
just before injection. The mixture of a water soluble drug and an
oily contrast agent forms an emulsion. The emulsion obtained by
a simple agitation separates in two phases within a few minutes
[7,8]. Although many solutions have been proposed to increase the
stability and prolong the release (a stronger agitation with a blender
or ultrasonicator, the adding of various surfactants), none has been
implemented in clinical practice and the recommended method still
consists in repeated pulls and push betw een two syringes through
a 3-way stopcock [9].
With this type of formulation, an embolic effect can be visualized
angiographically during the procedure by the slowing of the blood
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flow after Lipiodol emulsion administration. This effect is however
transient and complementary injection of microspheres or gelatin
sponge is recommended to ensure a stronger embolic effect [9]. There
is evidence that injection of Lipiodol-drug emulsion alone without any
embolic achieves lower tumor necrosis [3] and poorer survival [10]
than TACE with additional occlusive device suggesting that Lipiodol
itself provides little / no ischemic damage to the tumor and mainly
serves as a drug vehicle.
The liberation of the drug from its oily carrier will depend on the
preparation method. The deposition of the preparation in tumor
vasculature is mainly determined by its nature (oil in water/ water in
oil emulsion), and the size of oily droplets [11]. Large-droplets water in
oil emulsions show a specific accumulation in tumor tissue while smalldroplet oil in water emulsions lead to a low tumor uptake and a high
systemic passage. The presence of Lipiodol in tumor on CT images has
been used to ascertain the delivery of the drug to the target tissue.
Remanence of the pharmaceutical agent inside the target tissue was
confirmed on clinical tissue specimen several weeks after treatment
[12]. However, the investigation used tissue homogenates which
do not allow to distinguish the fraction of drug still retained inside
the carrier and the fraction actually delivered to the tissue. Shiono
et al. have shown that Lipiodol and a water soluble contrast agent
mixed together separate rapidly and that the water soluble agent
was eliminated more rapidly than the oily agent, suggesting that
the intra-tumoural detection of Lipiodol on X-ray images does not
imply retention of the drug inside the tumor nodule [13]. Gaba et al.
confirmed that hypothesis showing that doxorubicin concentration in
tissue was not correlated to iodine content determined on CT images
[14].
At present day, optimization studies are still ongoing to improve
the stability and biodistribution of Lipiodol-drug emulsions [15,16],
the fact being that a majority of TACE procedures for HCC are still
performed with Lipiodol rather than drug-eluting beads [17].
The first drug-loadable embolization bead was proposed fifteen
years ago to offer a better standardized procedure. Four products are
now commercially available. All drug-eluting microspheres currently
available are made a hydrophilic polymer backbone that are grafted
with negatively charged moieties allowing the loading of positively
charged drugs. Doxorubicin and irinotecan are the two drugs most
commonly loaded into the beads, although other anthracyclines or
antiangiogenic drugs have also been recently studied. As opposed to
Lipiodol, drug-eluting beads cannot be prepared in the angiography
suite, as the loading of the drug takes about 2 hours. The two main
indications are HCC, for doxorubicin-eluting beads, and colorectal
cancer (CRC) metastases to the liver for irinotecan-eluting beads.
The two types of bead/drug combination have different embolic
properties, due to different therapeutic approaches for HCC and CRC
indications, and different delivery kinetics due to different strength
of bead-drug interactions.
In the case of HCC, the microcatheter is placed selectively or superselectively and the endpoint of the procedure is to reach stasis/nearstasis of the tumour-feeding arteries. Particles measuring 100-300
µm in diameter are most commonly used [18] and seem appropriate
to cover the tumoural and peri-tumoural area [19]. The benefit of
smaller beads is still discussed as they may provide higher deposition
of bead and drug inside the tumour nodule [20] with no difference
in tumour response [20] and possibly higher rate of adverse events
[21]. In the case of CRC metastases, a non-selective lobar approach
is preferred and the objective is to deliver a dose of drug and not an
angiographic endpoint [22]. The sizes recommended are 70-150 or
100-300 µm beads [22,23] with a potential advantage for smaller size
beads in terms of planned dose delivery and safety. The location of
the embolics relatively to the tumour nodule is however not known.
The recent introduction of radiopaque beads will help to evaluate their
distribution in target and non-target tissues and evaluate whether this
repartition influences treatment outcome.
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It is expected from any drug-eluting embolic that the drug plasma
concentration is decreased when compared to intra-venous or intraarterial administration of the chemotherapy alone while local drug
levels are increased. This ability has been observed preclinically
for doxorubicin, irinotecan and sunitinib loaded beads [24–26] and
clinically for doxorubicin loaded beads [27]. The elution kinetics
however depend on the drug / bead combination. Elution of
irinotecan covers a few hours or days after the procedure [28,29]
while doxorubicin may still be detected in the beads and in the
surrounding tissue for days to weeks [30,31]. Imaging methods have
been developed to map locally the distribution of the drug in the
embolised area. Doxorubicin could be evidenced at cytotoxic levels
over a radius of approximately 1 mm around occluded vessels 8 hours
after HCC embolisation [19] and sunitinib was measured at significant
levels 1.5 mm from the beads [32]. These studies have also evidenced
that the diffusion of the drug is enhanced in necrotic tissue compared
to healthy or fibrotic tissues which could orientate the schedule of
drug delivery or the treatment strategy.
The questions remains as to whether the efficacy of drug eluting
beads is predominantly due to the embolic or the drug released. Two
randomized clinical trials have compared calibrated beads with and
without doxorubicin loading in HCC [33,34]. The two studies did not
show any difference in overall survival suggesting that the embolic
component plays a major role and that the addition of doxorubicin
may be of limited benefit. In the VX2 tumour liver model, doxorubicin
and irinotecan-loaded beads yield better results than the beads
alone [25,35]. Gaba et al. have recently shown that tumor necrosis in
a rabbit liver tumor model was positively correlated to the amount of
doxorubicin measured in the tissue, supporting the active role of the
drug [36]. In the same preclinical model, Tanaka et al. have compared
different doses of irinotecan loading in the beads and different doses
of bead injected to assess the respective role of the bead and the
drug [37]. They showed that the dose of loading could be reduced
without losing efficacy while reducing the amount of beads led to
decreased tumor necrosis. On the opposite, a preclinical study with
multiple tumor nodules in the rabbit liver and a ‘clinical approach’ of
non-selective embolisation suggested that the antitumor effects of
irinotecan-loaded beads was mostly due to drug delivery rather than
vessel occlusion [25]. A preclinical investigation of vandetanib-eluting
radiopaque beads was recently conducted in a study design similar
to Tanaka’s, to determine the primary mode of action of the drugloaded embolic [38]. The volume of beads delivered to the tumour
could be determined on CBCT acquisitions of the animal and the
amount of drug in the tumour was quantified at the end of follow-up
period. Interestingly, the volume of beads found in tumour on X-ray
images was identified as a significant prognostic factor for tumour
response at 3 days in multivariate analysis, while the concentration of
vandetanib was a significant prognostic factor for tumour response
at 3 weeks. These findings suggest a synergistic effect of the embolic
and the drug: ischemia effects due to bead may be predominant at
an early time point while the sustained delivery of the drug prolong
the embolic effect over a longer period.
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102.3
In vivo experiment: animal model rabbit tumours; advantages
and limitations
K. Osuga
Diagnostic and Interventional Radiology, Osaka University Graduate
School of Medicine, Suita, Osaka, Japan
Learning Objectives
1. To learn how to set preclinical experiment on VX2 rabbit liver
model
2. To understand advantages and drawbacks of VX2 model
3. To learn how to interpret the results
VX2 tumor is known as a squamous cell carcinoma, first discovered
by Shope and Hurst in 1930s (1). VX2 tumor was originally induced
by skin papilloma virus in cottontail rabbits (1), and proven to
be transplantable in all variant of rabbits (2). VX2 tumor can be
transplantable into many organs, such as liver, lung, head and
neck, uterus, brain, kidney, pancreas and bones. Rabbit VX2 tumor
model has been widely used in oncological experiments, because of
established tumor creation, rapid growth, relatively large size, and
hepatic arterial supply similar to human liver tumor. New Zealand
white rabbits with the weight around 3 kg are widely used for VX2
tumor model. The experimental procedure should be performed in
a sterile environment. It is important to collaborate with veterinary
staffs, who can help anesthesia, surgical cut-down, and daily medical
care during and after interventional procedures as well as surgical
organ removal at sacrifice.
For tumor creation, VX2 tumor cell lines are provided from the
dedicated laboratories. For example, in Japan, they can be obtained
by purchase from the Cell Resource Center for Biomedical Research,
Institute of Development, Aging and Cancer, Tohoku University
(Miyagi, Japan). Ready-made liver tumor model is also provided by
purchase from the Japan SLC (Shizuoka, Japan).
Tumor cell suspension is first created by mingling VX2 cells and
methylcellulose medium together at 1:1 volume ratio. The cell
suspension is injected into a hind limb donor rabbit. Then, VX2 tumor
enlarges within 2-3 weeks after inoculation. After en-bloc tumor
excision, viable part of the tumor should be carefully separated from
the central necrotic core (4). Nodular tumor model is developed by
injection of VX2 cell suspension or surgical implantation of a tumor
fragment into the liver. At surgical implantation, the left lobe of the
liver is exposed by a small midline incision. The medial segment of
left lobe is easy to access by laparotomy and has sufficient thickness
for implantation. The VX2 tumor cubes (about 1 mm3) are loaded in
the end of a straw, and the straw is inserted into the medial segment
of the left lobe, and the tumor cubes are pushed out using a bamboo
stick. The abdominal wall is then closed by suture. After implantation,
the tumor nodules grow into 2 or 3 cm within 2-4 weeks. For liver
metastases model, multiple nodules will grow in two weeks after
direct injection of tumor cell suspension from the proper hepatic
artery or the portal vein (5, 6). Experimental procedures should be
performed in the optimal period around two weeks after implantation,
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because intra-hepatic metastases or peritoneal disseminations will
occur rapidly afterwards (7).
In our anesthetic protocol, rabbits are anesthetized by intramuscular
injection of 0.2 mg/kg medetomidine hydrochloride, 10 mg/kg
ketamine hydrochloride, and 0.5 mg/kg butorphanol tartrate (8).
The femoral artery access is usually used for abdominal angiography.
With a sterile preparation, the femoral artery is punctured by 21 or
22-G needle using a surgical cut-down because of its small size for
percutaneous access. After insertion of micro-guidewire with dilation,
4-Fr. sheath is inserted. The celiac artery can be hooked with 4-Fr.
catheters (cobra-shaped, multi-purpose, etc.). A microcatheter is
coaxially advanced into the left hepatic artery. Anatomical variants
of the hepatic artery may exist (ex. the hepatic artery originate from
anterior mesenteric artery in 1.6%)(9). At the end of procedure, the
femoral artery is ligated for hemostasis.
Rabbit VX2 tumor model has several advantage for translational
research among experimental animals. Rabbits have the minimum
body size for experiments with devices used in human such as
a sheath, catheter, and microcatheter. Rabbit VX2 tumor can be
recognized with imaging modalities such as ultrasound, computed
tomography and magnetic resonance imaging. Compared with larger
animals such as pigs and dogs, rabbits are easy to increase the number
because they need smaller housing with lower cost. VX2 tumor model
is easy to propagate in skeletal muscles, and to allograft donor tumors
into multiple organs with a rapid tumor growth before treatments.
On the other hand, there are several drawbacks of VX2 tumor
model. VX2 tumors are squamous cell origin with inhomogeneous
tumor viabilities and unknown genome organization (10). Therefore,
VX2 tumors may show different biological or cellular response to
chemotherapeutic agents or targeted therapies from that of human
liver cancers. Spontaneous central necrosis may mislead the treatment
effectiveness. Due to the central necrosis, VX2 tumors show relatively
hypovascular stain compared with human HCC. Thus, distribution of
embolic agents and resulting therapeutic effects may be different from
hypervascular human HCC. In addition, the background liver is normal
unlike cirrhosis in human HCC. As technical limitations, small vessel
size may make the femoral artery access or deep selective microcatheterization difficult. In that situation, microcatheter insertion
into the distal hepatic artery may disturb free flow condition due to
vasospasm or catheter wedge, then, adequate or planned dose of drug
or embolic agent cannot be administrated.
Because of above mentioned limitations, the results of experiments
using VX2 tumor model may not be always consistent and cannot
be directly applied in clinical study, thus, should be interpreted with
care. Tumor volume determined by CT volumetry is often used as a
marker for efficacy, however, VX2 tumor enlarges even after treatment
with necrosis (11). Indeed, tumor necrosis does not always represent
true response or effectiveness of the treatment. Therefore, tumor
growth rates (i.e. the degree of tumor growth suppression) are often
compared rather than tumor shrinkage (12). In rabbit VX2 model,
the survival cannot be used for outcome measurement, because the
tumor aggressively progress, as transarterial treatments rarely result
in complete response. Pharmacokinetic analysis (ex. human equivalent
dose, Cmax and AUC) is essential to evaluate the correlation between
antitumor effect and blood or tissue drug concentration, although
there is some difference in drug transporter between rabbit cells and
human cells. Pathological evaluation is also performed to assess not
only the histological change induced by treatment, but also technical
factors such as distribution of embolic agents, level of vessel occlusion,
and the particle size and deformity at occlusion point.
In conclusion, rabbit VX2 model is widely accepted as a preclinical
liver tumor model. It is important to understand the advantages and
limitations of this model and interpret the results with care considering
the biological difference from human liver cancers.
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102.4
Are pets (cats and dogs) suitable translational animal models for
preclinical research?
O. Pellerin
Interventional Radiology, Hopital Européen Georges Pompidou, Paris,
France
Learning Objectives
1. To learn about translational research in pet animals
2. To learn about the affinity between animals and humans
3. To become familiar on which studies can be performed in
animals
No abstract available.
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Focus Session
IR in pulmonary bleeding
103.1
Pre-procedural work-up and patient selection
A. Khalil, E. Mahdjoub, A. Abdo, M. Waqaas, P. Habert, M.-P. Debray
Radiology, Hôpital Bichat-Claude Bernard, HUPNVS, APHP, Paris, France
Learning Objectives
1. Overview of underlying pathology
2. Imaging modalities in comparison to bronchoscopy
3. Timing of intervention: how much blood loss and
repetitive bleeding
The management of a patient with hemoptysis must meet several
objectives.
Confirm that the bleeding is related to hemoptysis of bronchial
origin. To validate that the bleeding corresponds to hemoptysis and
not to hematemesis or bleeding of ENT origin. Interrogation, clinical
history of the patient (history of ENT cancer with or without cervical
radiotherapy), bleeding during coughing or vomiting ....
In case of hemoptysis strongly suspected on the clinic, we have to
search for the elements in favor of an intra-alveolar haemorrhage
requiring a systemic treatment and a fast etiological assessment rather
than a bronchial embolization. The elements are mainly biological,
an iron deficiency anemia, a renal insufficiency, an inflammatory
syndrome and the Chest CT-scan aspect with the presence of diffuse
abnormalities with a relative respect of the pulmonary periphery.
In front of a patient with hemoptysis of bronchial origin, multi-detector
CT-angiography (MDCTA) is the key examination. This examination
must be performed as soon as possible even if there is no immediate
indication for embolization. The MDCTA would be performed for
possible endovascular management in case of recurrence.
The indication of the aggressive specific treatment of hemoptysis
(currently is admitted that the endovascular management is the firstline treatment) depends on several factors, the rate of hemoptysis per
24 hours (> 200mL/24h), the tolerance and the patient’s respiratory
reserve. A recent emerging indication is the treatment of recurrent
low-volume hemoptysis in incurable and non-operable patients for
the underlying disease, including major sequelae of tuberculosis,
aspergilloma and lung cancer.
MDCTA answers to several questions: The identification of the
bleeding site, the underlying disease, the mechanism of the bleeding
(pulmonary artery, systemic arteries or both), identification of systemic
arteries network and the severity of hemoptysis .
The location of the bleeding site is based on the presence of focal
abnormalities such as alveolar consolidation and / or ground glass
opacities with or without a potential etiology. In cases of disseminated
disease, especially in patients with diffuse bronchiectasis, the MDCTA
may failed to localize the bleeding site leading to an emergency
bronchoscopy to localize the bleeding site. Overall, the patient
arrives at the CT-scan for MDCTA, if the MDCTA localize the bleeding
site; bronchoscopy is not mandatory for immediate management.
In case of clinical need, it will be performed in 48 to 72 hours after
embolization thus allowing a more complete and reliable exploration
(clean bronchial tree without trace of blood) with biopsies of suspicious
lesions without increased the risk of bleeding since the embolization
has been done recently. In fact, MDCTA and bronchoscopy are
complementary in acute management of hemoptysis.
The 5 major diseases underlying haemoptysis are tuberculosis and its
sequelae, bronchiectasis, lung cancer, cryptogenic hemoptysis and
Aspergilloma account for more than 80% of hemoptysis’s causes.
The order varies from one series to another depending on local
recruitment and country of origin.
The major contribution of MDCTA is the orientation towards the
bleeding mechanism, especially the direct images of an erosion of
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the pulmonary artery. Indeed MDCTA examination allows to strongly
suspect the pulmonary arterial involvement on the presence of an
image of false pulmonary arterial aneurysm within a cavity or in the
inner wall of this cavity. The mechanism begins with necrosis followed
by erosion and formation of a false aneurysm. Pulmonary arterial
damage accounts for less than 10% of the bleeding mechanisms, but
this mechanism has a specific MDCTA signs in contrast to the systemic
lesion where the MDCTA exceptionally shows their involvement. Thus
the diagnosis of hemoptysis with systemic arteries origin is based on
the frequency (> 90%) and the absence of MDCTA signs of pulmonary
arterial involvement.

103.2
Bronchial arterial embolisation
J.A. Vos
Interventional Radiology, St. Antonius Hospital, Nieuwegein,
Netherlands
Learning Objectives
1. Vascular anatomy and collateral supply
2. Technique and embolisation material
3. Which difficulties you encounter and what are the results and
complications?
Introduction
Massive haemoptysis has variably been defined as blood loss
into the bronchial tree exceeding 100 to 1000 ml/ 24hr. It is a life
threatening condition that causes a horrifying situation, primarily
for the patient, but also for the medical personnel trying to treat
the patient. Treatment hinges on occluding the culprit vessel, most
likely a bronchial artery. The only way to adequately do this is by
percutaneous Bronchial Artery Embolization (BAE). As patients with
massive haemoptysis do not die from exsanguination, but rather
drown in their own blood, the natural tendency of patients is to try
to sit up and expectorate the bronchial contents. One can imagine
that transcatheter treatment in such a situation is difficult. The active
participation of an anaesthesiology team in these cases is therefore
mandatory. Double lumen tube intubation, with selective ventilation
of the non-affected lung may be life saving.
Fortunately only a small minority of haemoptysis patients present
with massive bleeding, while the vast majority have mild to moderate
endobronchial blood loss. A single bout of very mild haemoptysis
will lead to a diagnostic work up for the cause of bleeding (e.g.
malignancy, chronic inflammation etc), but will not normally require
BAE. Any haemoptysis that exceeds some ‘stripes of blood’ in the
sputum or recurs will require a bronchial arteriogram. Significant
haemoptysis should be considered to be a warning bleed and hence
any abnormality on the bronchial angiogram mandates embolization,
even if no frank extravasation is seen.
Diagnostic work up
CTA is the standard non-invasive imaging modality in haemoptysis
patients. Current MDCT technique exquisitely shows the bronchial
artery anatomy and pathology and may also identify any nonbronchial feeders. CTA should be performed in any haemoptysis
patient who is not in immediate danger of cardiopulmonary collapse.
BAE Technique
A groin approach is typically used, although catheterisation from the
arm is also possible. At first an AP aortogram with the catheter in the
ascending aorta is made, to show any abnormalities from subclavian
artery branches. If none are apparent the catheter is pulled back to a
position just distal to the LSA and a descending AP aortogram is made.
Subsequently all bronchial arteries are selectively catheterised and
angiograms are made. Owing to the small diameter of the bronchial
arteries a 4 Fr catheter should always be used. The bronchial arteries
typically arise from the right to the front sides of the descending
aorta around the level of crossing of the left main bronchus. If
possible a microcatheter should be advanced to a level distal to any
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splanchnic vessels. Then, very slowly and with frequent saline flushes,
particulate embolization material is introduced. Frequent local control
angiograms should be made to establish when flow arrest is achieved.
One should take care not to continue embolizing, as embolization
material may then migrate retrogradely alongside the microcatheter
and end up in non-target vessels.
At least all bronchial arteries on the symptomatic side should be
treated. In recurrent cases other systemic arteries may have been
recruited and should be considered for embolization, such as
intercostal arteries, internal mammary arteries, phrenic arteries,
cervical ascending arteries and other subclavian artery branches.
Complications
The main specific complication to bronchial artery embolization is
non-target embolization.
The best-known (and most feared) location of non-target embolization
is the anterior spinal artery (ASA), which may lead to permanent
paraparesis. One or more intercostal arteries normally supply the
ASA, but it may also have communications arising from the bronchial
arteries. To prevent inadvertent embolization of the ASA, any
bronchial arteriogram should be scrutinised for any filling of a vessel
in the midline running in the craniocaudal direction. If it is seen, no
embolization should be performed.
Recurrent embolization is a known factor increasing the risk of nontarget embolization. Beside the ASA other recognised sites of nontarget embolization include the vertebral arteries (especially in cases
of internal mammary artery embolization), oesophageal branches and
in very rare occasions collaterals to the coronary arteries.
During the lecture several examples of BAE will be shown and tipsand-tricks will be shared.

103.3
Is there a role for IR in pulmonary tumour bleeding?
G. Gabbani
Interventional Radiology Unit, Careggi University Hospital, Florence,
Italy
Learning Objectives
1. Treatment options for tumour bleeding in general and the role
of IR
2. Technique and embolisation material
3. Overview of literature
Neoplastic is the second most frequent etiology of hemoptysis,
accounting 17.4 % of all cases, as reported in a French study on adult
population admitting to the hospital. These include primary lung
cancer and metastasis from the lung or other sites (1).
The hemoptysis caused by lung neoplasm could be massive in case
of expectoration of 300-600 ml of blood in 24 h or less intense with
multiple episode in a short range of days.
In case of hemoptysis it’s important to identify the underlying cause.
Bronchoscopy is routinely used as first line method for diagnosis and
localization of hemoptysis for chest physicians. Rigid bronchoscopy
is general preferred if it’s massive to maintain airway patency while
flexible bronchoscopy allows to instil vasoactive drugs directly into
the bleeding source. However the overall diagnostic accuracy in
localizing the site of bleeding is <50%. Usually if the airways are filled
with blood it’s very difficult to make an evaluation of the distal airways
and the endobronchial therapies are ineffective in most cases. The
use of infusion of cold saline solution, use of balloon catheters and
instillation of epinephrine has been reported to be unreliable and of
limited use (2).
Until the ‘70s, surgery was regarded as the treatment of choice for
hemoptysis once the bleeding site was localized by bronchoscopy.
Documented mortality rates following surgical intervention vary from
7.1 and 18.2 % but increase to 40% in emergencies setting. A large
proportion of patients with hemoptysis are not suitable candidates
for surgery due to pre-existing comorbidities and poor respiratory
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reserve. However surgery remain the preferred option in chest trauma
or iatrogenic pulmonary artery rupture (2).
Today, a thoracic multidetector-CT (MDCT) should be performed
in addition to bronchoscopy, due to important information that
this imaging technique can provide to localize bleeding, as well as
to disclose the cause of hemoptysis (3). The use of MDCT consists
in improved detection of bronchiectasias, bronchial carcinoma or
metastasis, aspergilloma or pulmonary arteriovenous malformations.
MDCT also provides useful information regarding the anatomy, origin
and course of bronchial arteries, pulmonary arteries and other vessels
potentially involved. In case of lung tumour MDCT is the technique of
choice to identify the neoplasm and collateral findings.
The most common indication for BAE (bronchial artery embolization) is
hemoptysis resulting from benign lung disease and there are no many
studies focused on embolization in pulmonary tumour’s bleeding.
Hemoptysis in patient with cancer generally occurs secondary to local
necrosis and inflammation of blood vessels within the tumour bed,
rather than direct tumour invasion of blood vessels. In these patients,
the tumour feeding bronchial arteries are extended and enlarged (4).
The bronchial arteries have a variable anatomy in terms of origin and
branching distribution. Most commonly, 70-83% of cases, they arise
from the thoracic aorta at a level between the superior margin of T5
and the inferior margin of T6. Caldwell was the first describing the four
most common branching patterns based on a study on adult cadavers
(5). This vessel usually arises from the right posterolateral aspect of the
thoracic aorta, whereas the individual left and right bronchial arteries
arise from the anterolateral aspect, or they can arise from a common
trunk.
Ectopic origin of bronchial artery has been reported from the aortic
arch, brachiocephalic artery, subclavian artery, internal mammary
artery, thyrocervical trunk, costocervical trunk, inferior phrenic artery,
or abdominal aorta. All these variants can be distinguished from nonbronchial systemic arteries because they extend along the course of
the major bronchi. The non-bronchial systemic arteries enter the lung
parenchyma through the inferior pulmonary ligament or the adherent
pleura, and their course is not parallel to that of the bronchi.
In addition to bronchial arteries it is possible that hemoptysis is
sustained by other systemic artery or pulmonary artery. These
collateral vessels can arise from branches of the subclavian, axillary,
and internal mammary arteries as well as infra-diaphragmatic
branches from the inferior phrenic, left gastric, and celiac axis.
Although the systemic arterial system is the primary source of
bleeding in hemoptysis; bleeding may result from a pulmonary arterial
source in approximately 5% of cases.
No guidelines on hemoptysis treatment are available and different
techniques have been described by several authors.
Interventional radiology approach is very important for the
management of these patients whenever in emergencies setting or
not.
It is based on an initial angiography with selective catheterization of
the bronchial artery or of the other feeding arteries evaluating the
anatomy, the vessels morphology and the collaterals.
The angiographic findings, in case of lung neoplasm, according
to Wang et al (6)include active extravasation, tumour blush,
bronchial artery enlargement, bronchial artery tortuosity and
bronchopulmonary shunting. Also in case of no clear evidence of
bleeding, embolization can be performed with clinical improvement.
Non target embolization, like medullary embolization, is the most
critical complications and must be always avoided. Super-selective
treatment is also mandatory in order to achieve a target embolization.
The choice of embolic material depends on physician skills and
the findings on previous bronchoscopy and MDCT. Coils, tris-acryl
microspheres (embospheres), polyvinyl alcohol (PVA) particles
(contour), gelatine sponge and also the liquid embolic agent Onyx
(ethylene vinyl alcohol EVOH copolymer) can be used with good result
(7).

C RSE

CIRSE 2018 Abstract Book
In a very recent study by Izaaryene et al (8)they investigate hemoptysis
sustained by pulmonary artery and they assert that embolization
should be performed when an abnormality, such as erosion or
pseudo-aneurysm of a pulmonary artery, is diagnosed on MDCT and
after failure or recurrence of BAE. Nineteen patients were treated with
hemoptysis secondary to lung cancer with pulmonary artery lesion
previously detected by MDCT or after failed BAE. For 12 patients
pulmonary artery embolization was the initial treatment because of
a pulmonary artery abnormality founded on MDCT. In the remaining 7
patients the source of bleeding was less clear. BAE was attempted but
failed to stop the bleeding. The most frequent anatomic lesions were
irregularity of the pulmonary arterial wall. Lesions were associated
with necrosis or cavitation and tumour invasion of a proximal lobar
pedicle near the carina. For the embolization of pulmonary arteries,
they used different materials selected according to the type of lesion
founded at MDCT: non-covered stent with coils, covered stent,
ethylene vinyl alcohol copolymer (Onyx 18), Amplatzer Plug, coils and
glue. Technical success was obtained in 73% of cases.
A study concerning only hemoptysis in neoplasm report a technical
success of 100% ( was defined as an immediate result evaluated with
completion angiography) and clinical success of 79% (clinical success
was defined as the resolution of hemoptysis and partial clinical success
as a significant decrease in hemoptysis after embolization with a
positive impact on the clinical course of the patient) (9).
A recent study (4)analyse retrospectively patients presenting with
life-threatening or persisting hemoptysis caused by lung cancer who
underwent BAE. Life-threatening hemoptysis was defined as bleeding
amounting to 200 ml in 24 hours, 100 ml daily during last 3 days, or
minor bleeding with hemodynamic instability. All these patients
underwent on embolization of all abnormal vessels supplying the
area of interest if technically possible. There were used particles (PVA
particles and microspheres) and coils as embolization material. They
achieved immediate arrest of hemoptysis in 31 patients (77.5%) of 40
patients who underwent BAE. BAE failed to control bleeding in nine
(22.5%) patients. Seven of these patients died of hemoptysis within
4 weeks of the procedure, and two underwent successful repeat
embolization. Death as a result of hemoptysis occurred in 12 (30%)
patients. There were 28 (70%) patients who died as a consequence
of etiologies other than hemoptysis. Angiographic findings included
active extravasation (17.5%; 5 of 40 cases), tumour blush (90%; 36
of 40 cases), bronchial artery enlargement (62.5%; 25 of 40 cases),
bronchial artery tortuosity (40%; 16 of 40 cases), and arteriovenous
fistula (2.5%, 1 of 40 cases). Three (7.5%) of the cases manifested with a
single abnormality: enlarged bronchial artery (n=2) and arteriovenous
fistula (n=1). This study shows that BAE is useful in management
of hemoptysis related to malignancy and they found no mayor
complication related to the procedure.
In another recent study Matsumoto et al (10)evaluated immediate
outcomes and late outcomes of BAE for palliative treatment in
patients with advanced non-small-cell lung cancer (NSCLC). They
treated 28 patients, unsuitable for surgery, with stage III or IV NSCLC
for hemoptysis. They used micro-catheter to superselectively inject
gelatine sponge particles (Spongel; Astellas Pharma Inc, Tokyo, Japan)
in the bronchial artery or feeding vessels. They achieve technical
success in 27 patients. Immediate clinical success was found in 22
patients (81 %) defied as no recurrence of hemoptysis in the 24 hours
after BAE. Immediate and late clinical success rates were achieved in
20 (74%) of the 27 patients. The BAE was performed once in all the
patients. They found no major complications but only minor like
transient pyrexia in 5 patients and slight chest pain in 3.
In the study from Tam et al (6)they retrospectively reviewed 30
consecutive patients underwent BAE for hemoptysis with existing
diagnosis of lung malignancy. Five patients had no sign of lung
metastasis but had other underlying diagnosis of malignancies. The
technical success rate, defined as the ability to selectively embolize
the abnormal vessel during the first procedure, was 86%. The overall
complication rate was 8.1%. Only one mayor complication was
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founded with spinal cord infarction. For the 27 patients, complete
clinical success was achieved in 17 (63%), partial clinical success in
seven (26%), and no changes were observed in three cases(11%). The
overall clinical success rate was 89% (combined complete and partial
clinical success rates, decreased but persistent hemoptysis associated
with a positive effect on the clinical course and/or subsequent need
for repeat intervention).
The response rates reported in the literature for the neoplastic patient
population may reflect the influences of concomitant clinical issues
rather than the palliative efficacy of BAE itself: it is not that BAE is
ineffective in cancer patients, but rather that these patients have
complex underlying medical issues that may influence their overall
chances for survival and limit their response to invasive procedures.
In 2017 Shimono et al (11)evaluated the haemostatic effects of
trans-arterial infusion chemotherapy in addition to embolization
(chemoembolization) for advanced primary lung cancer with
tumour-related hemoptysis. They enrolled 10 consecutive patients
with advanced stage (IIIB/IV) or recurrent primary lung cancer who
underwent chemoembolization for control of hemoptysis. These
patients were not suitable for standard therapies for different reasons.
The amount of hemoptysis was massive in two patients, moderate
in seven, and slight in one. Trans-arterial infusion chemotherapy via
feeding arteries using cisplatin (25 mg/m2) and 5-fluorouracil (300
mg/m2) was repeated every 3-4 weeks for three cycles. HepaSphere
(100-150 µm) or gelatine sponge particles were selected as embolic
materials depending on the presence of pulmonary shunts and
were added for embolization just after drug infusion. Hemoptysis
improved in all patients (resolution in nine, significant decrease in
one). The median hemostasis time was 11.9 months (range 2.7-25.9
months). The target pulmonary lesions shrank in seven patients, and
pulmonary atelectasis disappeared in three of five. They suggest
that chemoembolization may be a palliative option with favorable
hemostasis time for advanced primary lung cancer with hemoptysis
and this could be an important field of research in the next future to
improve quality of life of these patients.
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103.4
Treatment of pulmonary arteriovenous malformation
M. Cejna
Institut fuer Diagnostische und Interventionelle Radiologie,
Akademisches Lehrkrankenhaus LKH Feldkirch, Feldkirch, Austria
Learning Objectives
1. Overview of underlying pathology
2. Technique and difficulties you can encounter during the procedures
3. Outcome and relevant literature
Pulmonary arteriovenous malformations (PAVM) are abnormal direct
connections between the pulmonary artery and pulmonary vein.
Most patients with PAVM suffer from hereditary hemorrhagic
telangiectasia (Rendu-Osler-Weber disease), with PAVM found in 50%
of that patient population (1).
PAVM diagnosis is usually based on transthoracic ultrasound contrast
(or bubble) echocardiography, conventional x-ray and CT angiography
(2).
They are classified as simple (the majority of PAVM with one feeding
and one draining vessel) or complex malformations (with > 1 feeding
and draining vessels, respectively) (3).
PAVM result in a right-to-left shunt. If untreated PAVM can result in
significant morbidity and mortality (in up to 50% of patients) with
paradoxical embolic stroke, abscesses or myocardial infarction or lifethreatening hemoptysis/ hemothorax/ hemorrhage (especially during
pregnancy) as the most common complications (1, 3).
Embolisation is the treatment of choice for symptomatic and
asymptomatic PAVM. It is based on the occlusion of the feeding
arteries the pulmonary arteriovenous malformations with a multitude
of approaches over time, ranging from historical approachees with
detachable occlusion balloons to stainless steel coils, platinum
or nester coils to more recent techniques like vascular occluders,
detachable coils or hydrogen coils. The technical success rates are
usually over 80% and approaching 95% in some series(1, 3-9). Until
now data for (diagnosis and) treatment of PAVM are not obtained by
randomized clinical trials, but most often from single center (longterm) experience and recommendations (5, 9).
Follow-up after embolisation must be performed to detect treatment
failures with reperfusion of the PAVM like recanalization (through the
embolized feeding vessel) or reperfusion (from collateral feeding
vessels).
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Focus Session
Interventional oncology and clinical practice
104.1
Cardio-oncology: prevention and management of cardiac
dysfunction in cancer patients
K. Keramida
2nd Cardiology Department, University General Hospital “ATTIKON”,
Athens, Greece
Learning Objectives
1. To learn about cardiac dysfunction in cancer patients
2. To learn about prevention and management cardiac dysfunction
in cancer patients
3. To learn about international guidelines
The number of patients who are diagnosed with cancer every year
increases exponentially but thanks to the evolvement of new and more
efficient treatments, so does the population of the survivors. It is rather
interesting though that the first cause of mortality and morbidity in
this population after metastatic disease, is the cardiovascular (CV)
disease. Patients with a neoplastic disease need a holistic approach
by a multidisciplinary team, as they have to fight not only cancer which
threatens their life and affects multiple organs and systems, but also
with the side-effects of the cancer treatments. The CV system has a
crucial and central role in the prognosis of these patients since it can
potentially limit the available therapeutic options, eg in patients with
severe heart failure (HF) and in the same time, it can be impaired by
the cancer itself but also by the cancer treatments, eg chemotherapy
and radiotherapy or by its complications.
The knowledge that cancer can impair the CV system before any
treatment is relatively recent and is evident by the abnormal levels
of biomarkers, such as NT-proBNP, hsTnT, MR-pro-ANP etc in cancer
patients. Furthermore some paraneoplastic syndromes, such as
hyperviscocity syndrome or some carcinoid tumors, can lead even to
HF. Venous thromboembolism is another profound example of how
malignancy affects the vascular system due to the hypercoagulable
state, even before chemotherapy starts.
Chemotherapy either administered systematically or locally can
affect CV system in many ways causing arrhythmias and electrolyte
imbalances, valvular diseases, arterial hypertension, vascular
complications such as vasculitis of small and large vessels and venous
and arterial thrombosis, pericardial disease or cardiotoxicity causing
myocardial dysfunction. The latter can be irreversible (type I) mainly
by conventional antineoplastic drugs with the principal representative
of the category being anthracyclines or potentially reversible (type
II) mainly by targeted therapies and biological molecules, such as
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trastuzumab. However, even immune check point inhibitors that are a
novel class of anticancer drugs, can have cardiotoxic effects, expressed
as myocarditis and fatal HF. Regional chemotherapy administered
by interventional radiologists in specific cases, is very promising
in keeping the systemic concentration of chemotherapeutics low
enough to avoid the unacceptable side effects. Unfortunately even the
medications used for the treatment of the side effects of the classical
chemotherapeutics, such as anti-emetics can have unfavorable
influence on the heart. For example, dopamine receptor antagonists
can cause QTc interval prolongation and arrhythmias.
Radiation therapy can cause acute cardiac side-effects - rarely now,
but most frequently long-term damage, involving acceleration
of atherosclerosis and development of coronary artery disease,
HF, valvular disease, conduction disturbances, arrhythmias and
chronic pericarditis. The vascular complications of radiation
therapy, depending on location of the therapy include advanced
atherosclerosis of the carotid arteries, of the aorta or of peripheral
arteries, increased risk of cerebrovascular events and hypertension.
Nonetheless, the CV system can be also impaired even by alternative
treatment options. Cardiotoxicity for example can be developed as
an acute or as a long-term complication of allogeneic hematopoietic
stem cell transplantation as congestive HF myocardial infarction,
cardiomyopathy, endocarditis or pericarditis. On the other hand,
percutaneous thermal ablation of adrenal malignancy can cause
hypertensive crisis and even HF acutely due to catecholamine release.
Other interventional oncological techniques, such as irreversible
electroporation for advanced liver, kidney or lung carcinoma can be
potentially related to significant arrhythmias.
Cardio-oncology is a relatively new field of cardiology being born
from the need to optimize the treatment of cancer patients. The
role of cardio-oncologist is triple: 1. to assess clinically the newly
diagnosed patient with cancer in order to identify CV risk factors or
certain pathologies and to optimize their treatment. Pre-existing CV
conditions, eg previous myocardial infarction or congestive HF, may
influence the choice and prohibit the use of certain therapies. 2. To
protect the patient during administration of the cancer therapies
chosen from developing new CV complications by close follow up
according to the therapy used and the baseline individualized risk for
developing cardiotoxicity and 3. To follow up the patient lifelong in
order to identify as early as possible late side effects of the therapies
eg coronary artery disease after radiation therapy and to treat them
properly. Special populations with specific and distinct needs are the
geriatric and frail population and the children with neoplastic disease.
To facilitate the care and to optimize the outcome of this demanding
group of patients, cardio-oncologists should collaborate with
oncologists, surgeons, hematologists, gynecologists, radiotherapists
and interventional radiologists in a multidisciplinary dynamic team.

IO therapies with their reduced morbidity and their personalised
approach are per se ideal for combined strategies, either with other
disciplines or with different synergistic IO treatments. In patients with
early and intermediate hepatocellular carcinoma, added transarterial
chemoembolisation (TACE) with thermal ablation has been reported
to dramatically increase the efficacy of treatment when compared
with either TACE or ablation alone. A few preliminary studies could
demonstrated the advantage to combine radiation therapy with
thermal ablation for patients with non resectable primary lung
cancer. In a palliative situation, IO succesfully treats patients with bone
metastasis by combining ablation or embolisation with cementoplasty.
Combining chemotherapy or in a larger approach combining systemic
therapies with IO has been reported mostly for metastatic disease
of the liver, specially in patients with colorectal cancer, other tumors
with combined chemotherapy and IO are neuroendocrine tumors and
sarcomas......
Up to 20% of patients at initial presentation have synchronous
liver metastases and up to 40% will develop metachronous liver
metastases despite systemic treatments or surgery. In these patients
with liver dominant -oligo- metastatic disease chemotherapy has been
combined with thermal ablation (1) or with radioembolisation (2) . In
summarry, these prospective trials on combined chemotherapy with
IO demonstrated that a combination of aggressive local or locoregional
treatments with systemic therapies improved both progression-free
survival and overall survival in patients with unresectable colorectal
liver metastases.
Several challenges are still ahead of us, specially the timing and
sequence of treatments and the patients’selection. Nevertheless,
the potentials in combining locoregional with systemic therapy are
evident and will play a key role in the future care of cancer patients.
Furthermore, since IO therapies have demonstrated an immune
activation, the introduction of new classes of systemic therapies, called
immunooncologic agents (e.g. check point inhibitors) may increase
the role of the interventional oncologists.
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D.K. Filippiadis
2nd Radiology Department, University General Hospital “Attikon”,
Athens, Greece

Combining chemotherapy with interventional oncology
techniques
P.L. Pereira
Radiology, Minimally Invasive Therapies and Nuclearmedicine,
SLK-Clinics GmbH Heilbronn, Ruprecht-Karls-University Heidelberg,
Heilbronn, Germany
Learning Objectives
1. To learn about combining chemotherapy with transarterial
techniques
2. To learn about combining chemotherapy with ablation
3. To learn about literature results for combined approaches
The benefits of interventional oncology treatment als solely
therapy have been reported for certain types of cancer. The role of
interventional oncology (IO) has been and continue to be evaluated
as additive therapy or in combination with surgery, chemotherapy
and radiation.

104.3
Nerve and epidural blocks for cancer pain

Learning Objectives
1. To learn about literature results
2. To learn about different targets for cancer pain treatment
3. To learn about different neurolysis techniques
There are different ways to classify pain including timing (acute vs
chronic vs acute crises of chronic pain), the type of tissue that is
involved or by the part of the body that’s affected (joint pain, chest
pain, back pain), or the kind of damage that causes it (nociceptive,
neuropathic, psychogenic). Cancer pain is most commonly classified
as nociceptive (somatic or visceral) or neuropathic. In the former,
pain is caused by ongoing tissue damage whilst in the latter pain is
sustained by damage or dysfunction in the nervous system. When a
neuropathic component is present, the resulting pain can be more
difficult to treat and frequently fails systemic analgesia. Different
types of pain or pain syndromes are present in all phases of cancer
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(early and metastatic) and are not adequately treated in 56% to
82.3% of patients [1, 2]. Possible treatments include conservative
therapies (with the WHO analgesic scale providing a commonly used
approach for pain management with drugs), radiotherapy as well as
percutaneous therapies including nerve blocks, neurolysis, transarterial embolization, ablation, bone and vertebral augmentation
which can be either solely performed or in any kind of appropriate
combination [3, 4].
The vast majority of cancer patients will develop bone metastases
with spine being the most common site of osseous metastatic disease
due to the presence of vascular red marrow in adult vertebrae and
the direct communication of deep thoracic and pelvic veins with
the vertebral venous plexuses [5, 6]. As disease progresses there
is an increased risk for skeletal related events (SRE) which can be
defined as complications of bone metastases that cause significant
debilitation and have a negative impact on life quality and functional
independence [5, 6].
The three-step analgesic ladder proposed by WHO seems to provide
satisfactory pain management in a significant proportion of cancer
patients; however nearly one third of these patients complain of
refractory pain which is defined as a non-responsive type of pain [7].
Additionally, despite its value, the administration of opioids is not
without cost; dose and continuous use are factors directly affecting
the risk of harm [8, 9]. Radiotherapy achieves total pain reduction in
30% of cancer patients whilst moderate pain reduction rates up to
60% of the patients [10].
Percutaneous neurolysis can be performed either by injection of a
chemical agent (phenol or alcohol) or by application of continuous
radiofrequency or cryoablation. During chemical neurolysis nerve
damage is achieved by means of Wallerian degeneration [11]. Alcohol
(50-100%) is a hypobaric, water soluble agent which spreads rapidly
from the injected site. Phenol (5-10%) is a local anesthetic t6hat
becomes neurotoxic at high concentrations. Phenol diffuses into
the axon and perineural blood vessels and denatures proteins with
a relative sparing effect on the dorsal root ganglia. During thermal
neurolysis denervation is achieved as a result of local neuronal lesion
created by high (RF) or low (cryoablation) temperatures. Application
of pulsed radiofrequency at low temperatures (<42°C) result in
neuromodulation, creating a theoretic net, blocking pain signals
above and below a specific threshold. Target nerves include among
others stellate and thoracic sympathetic ganglia, celiac, lumbar and
superior hypogastric plexuses [3].
Percutaneous neurolysis has been reported as a safe procedure with a
low complications rate. The most commonly reported complications
include transient diarrhea (10–25%), orthostatic hypotension (20–
42%), and local pain whilst rarer complications include paresis,
pneumothorax, shoulder pain (1%), hemorrhagic gastritis, duodenitis,
and death [12-14]. When compared to medical management by opioids
percutaneous neurolysis excels on terms of fewer burdensome side
effects [7, 15, 16].
Percutaneous neurolysis and neuromodulation is feasible and
reproducible, efficient (70-80% success rate) and safe (>0.5% mean
complications rate) palliative therapy for pain reduction in oncologic
patients with refractory pain. Thorough knowledge of nervous
anatomy and pain transmission pathways is fundamental for proper
patient and technique selection. Technique application has to be
clinically adapted for optimum results. Imaging guidance and strict
sterility measures are prerequisites.
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104.4
The impact of quality assurance on cancer outcomes: why
IASIOS is necessary
L.M. Kenny
Cancer Care Services, Royal Brisbane and Women’s Hospital, Brisbane,
QLD, Australia
Learning Objectives
1. To learn about the impact of quality assurance on cancer
outcomes
2. To learn about the difference between quality assurance and
quality control
3. To learn about IASIOS and its significance
No abstract available.
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Controversy Session
How to treat flexible vessels
201.1
Common femoral artery endovascular therapy
A. Diamantopoulos
Interventional Radiology, Guy’s and St. Thomas’ NHS Foundation Trust,
King’s Health Partners, London, United Kingdom
Learning Objectives
1. To learn about indications for common femoral artery
endovascular therapy
2. To learn different endovascular techniques for common femoral
artery endovascular therapy
3. To learn about outcome, potential risks and limitations for
common femoral artery endovascular therapy
No abstract available.

201.2
Common femoral artery: atherectomy and alternative endovascular therapies
P. Drescher
AMG Imaging Division, Interventional Radiology, Medical College of
Wisconsin, Hartland, WI, United States of America
Learning Objectives
1. To learn about indications for atherectomy in the common
femoral artery disease
2. To learn about the results and possible complications of atherectomy
3. To discuss the other endovascular therapies available for the
common femoral artery
Endovascular therapy (ET) for the management of peripheral arterial
occlusive disease (PAOD) has been established as standard treatment
for patients presenting with lifestyle limiting claudication, rest pain
and chronic limb ischemia (1,2). Despite frequent involvement of the
common femoral artery (CFA) in advanced PAOD, the role of ET in the
treatment of the CFA lesions remains controversial. The gold standard
for the treatment of CFA disease is surgical endarterectomy with or
without patch angioplasty with excellent primary and secondary
patency rates at five years of 90% and 100% respectively (3,4). Any
ET alternative will have to be measured against this standard. ET
as minimal invasive alternative for CFA treatment has to contend
with the risk of intimal dissection, potential use of stents which in
turn are fraught with stent fracture, stent thrombosis, jailing of
the profunda femoral artery (PFA), loss of future access site and
durability. In particular, despite evolution of alternative arterial access
sites, the CFA still remains the main arterial access point for lower
extremity percutaneous intervention. Furthermore, exclusion of CFA
intervention from all randomized control trials for ET has left doubt
in the available evidence. And yet, safety and efficacy of common
femoral endarterectomy has been questioned lately with local
complications including wound infection, hematoma, lymphoceles,
reported in up to 20% of cases (5,6).
In this context, evolving data with new endovascular technologies for
CFA treatment demonstrate high success rate and low complication
rate with acceptable binary restenosis rates and clinical driven target
lesion revascularization (TLR) rates indicating a benefit of lower
morbidity and mortality compared to surgery (7). Querying the
vascular quality initiative database from 2010- 2015, a self-reporting
retrospective database, found an increasing number of endovascular
CFA interventions being performed (8). The majority of patients were
treated for claudication. Procedural complication rate was low, mainly
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access site hematoma and the 30 day mortality was 1.6% indicating
a good perioperative safety profile. The reported re-intervention
free survival rates were 87% at one year. With all the limitation of
this study it gives a glimpse of real world experience of current CFA
treatment. Recently, 360 consecutive endovascular CFA interventions
were retrospectively evaluated (9). The majority of patients were
treated with balloon angioplasty (PTA). Secondary stenting for flow
limiting dissection was necessary in 37% of patients and seems high.
The technical success rate was high with complication rates of 6.4%.
Restenosis rate was 27.6% at 10 months and 20.7% at 18 months
with TLR rates of 19.9% and 19.5% respectively. Despite these decent
results, long-term outcome data are still missing in particular since
restenosis rates greater than 50% were observed beyond 18 months
and were excluded from the outcome analysis (10). With five year
primary patency rates approaching 50%, compared to 90% with
surgical endarterectomy, these results still need improvement.
ET of CFA is driven by the paradigm to avoid utilization of permanent
implantable devices such as stents in a flexible artery crossing
the inguinal ligament subjected to stretching and kinking. The
reluctance of stenting within the CFA is based on the well-known
stent complications such as kinking, fracture and instent restenosis
(ISR). However, viability and safety of stenting across the inguinal
ligament was demonstrated by Neglen using stainless steel stents
in the common femoral vein (11). It seems that nitinol as a metallic
compound with its persistent outward force resisting external
compression has qualities superior to stainless steel in particular for
crossing a joint. Nasr at al reported their experience with primary
stenting of the CFA in 36 patients with a mean follow-up of 64 months
(12). Self-expandable nitinol stents were used and only one stent
fracture was reported. The primary patency rate was an impressive
76% at three years and 72% at five years but 28% ISR was reported in
the observation period. Interestingly ISR was even higher in balloon
expandable stents implanted in the PFA. The notion that the CFA
stenting will prevent further surgical procedures and access site was
refuted in this study since almost 20% of the study patients in a five
year follow-up period did receive surgical intervention within the
CFA. In this context, the utilization of bioabsorbable stents in the CFA
seems attractive. In a randomized trial, Linni et al. (13), comparing
experimental bioabsorbable stents versus endarterectomy in the CFA
found a statistically significant benefit for the surgical group in terms
of primary patency rate (80 versus 100%). It seems that the heavily
calcified plaque common within the common femoral artery does
not lend itself for the utilization of current bioabsorbable stents with
lack of radial force. Placement of covered stents across the inguinal
ligament has been viewed with significant concern in particular for
the fear of covering the PFA. Calligaro et al. (14) report their experience
with 16 patients receiving PTFE covered stent grafts. Only one PFA
origin was covered. The impressive two year primary patency rate
of 93% has to take into consideration the small, selected patient
population. Taking a different angle to the debate, the TECCO trial
looked only at primary outcomes of morbidity and mortality at 30 days
and randomly assigning patients with CFA lesions to endarterectomy
versus stenting. The primary outcome event occurred in 26% of the
surgical group and only 12% of the stenting group (15). In addition,
sustained clinical improvements, primary patency rate and TLR was
not different in both group at two years.
The potential complication of CFA stenting coupled with ongoing
developments of ET as well as ”leave nothing behind” paradigm
has suggested the utilization of athero-ablative technologies to
be preferred for CFA treatment. This interesting concept of vessel
preparation includes atherectomy for plaque debulking and
mortification prior to PTA to maximize luminal gain, remove the plaque
barrier and possibly minimize the need for stenting. A retrospective
comparison between PTA only, atherectomy plus PTA and provisional
stenting demonstrated a benefit for the atherectomy and PTA group
with primary patency at 20 months of 92% compared to 72% in the PTA
only group. Interestingly, during the mean follow-up of 42 months, the
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CFA provisional stent group had 100% primary patency rate compared
to 77% for the non-stented group (16). A technical concern is the ability
of available atherectomy devices to treat CFA sufficiently since current
designs allow maximum diameter treatment of only 7 mm.
The concept of combined directional atherectomy with anti-restenotic therapy (DAART) was applied to treat challenging, severely
calcified lesions in the SFA with directional atherectomy followed
by drug-eluting balloon angioplasty (DEB) (17). The treatment was
shown to be effective and safe but no significant outcome differences
were found. The difference in atherosclerotic plaque composition
between SFA and CFA with significant lower composition of collagen
and smooth muscle cells but higher amount of calcification or
osteoid metaplasia (18) might lend itself to this technique. In the
Definitive AR trial (17) improved patency rates were demonstrated
for DAART in the treatment of calcified SFA lesions but did not achieve
statistical significance. In a single center, single arm registry utilizing
DAART in severely calcified CFA lesions in 30 patients, a 90% duplex
documented primary patency rate, 10% provisional stent rate and low
TLR rate of 6.7% in 12 months was reported (19). A similar design in a
retrospective review was employed utilizing DAART in 47 patients with
CFA lesions compared to DEB alone (20). As in the Definitive AR trial
(17), 12 month primary patency rate was higher in the DAART group
(88 versus 68%) but did not reach statistical significance. Only two
patients needed provisional stenting in each treatment group but a
higher rate of dissection was detected in the DEB group. Again safety
and efficacy of the DAART therapy was documented with no statistical
benefit over single therapy alone. The limited follow-up of one year
is a major limitation of this current analysis. Additional concerns are
the added cost for DAART not only including an additional device
(atherectomy catheter), but also the need for distal protection. This
strategy of distal protection was employed in all of the studies due to
significant concern about distal embolization (greater 90%) during
atherectomy (21). This not only increases the incidence of amputation,
procedure time, contrast and radiation exposure but also length of
hospital stay and thus costs (22). Clearly, prospective randomized trials
are necessary to further identify the role of ET in CFA treatment.
In summary: the treatment of CFA in the setting of PAOD remains
challenging. Surgical endarterectomy is still considered the gold
standard allowing complete atherosclerotic plaque removal with
excellent primary patency rates, durability and low complication
rate. Despite reported high rate of local complication after
CFA endarterectomy more recent reports about elective CFA
endarterectomy show a very low 30 day mortality rate. Surgical
intervention of patients with obesity, diabetes, chronic steroid use and
prior surgeries is difficult and associated with higher postoperative
morbidity.
The paradigm of ”surgery only” for CFA disease is shifting with
improvement of ET technology. Balloon angioplasty for the treatment
of CFA lesions is fraught with high restenosis rate. Despite various
reports about improved clinical outcome after CFA stent placement,
the rate of ISR, stent fracture, jailing off the PDA origin and lack of
future access site remain of concern. However stenting of severely
calcified CFA lesions primarily or secondarily might remain a treatment
option with intermediate-term clinical equivalency and reduced
morbidity and costs.
CFA atherectomy does not appear to have significant benefit over
PTA alone. Osteoid metaplasia is common within CFA. Therefore,
DAART has the theoretical advantages of combining athero-ablative
technologies with anti-re-stenotic therapy but has not yet shown
significant clinical benefit and is associated with higher costs. The
results of the current studies evaluating ET in the CFA are encouraging
but still lag behind excellent surgical results. Further trials such as
percutaneous intervention versus surgery in the treatment of common
femoral artery lesions (PESTO – AFC) comparing the performance of
DAART to surgical repair will shed light on this challenging clinical
problem

16

References
1. Norgren L et al. Intersociety consensus for the management of
peripheral arterial disease (TASC II). J Vasc Surg 2007: 45: S5-67
2. DeRubertis BG et al. Shifting paradigms in the treatment of
lower extremity vascular disease: a report of 1000 percutaneous
interventions. Ann Surg 2007: 246: 415-422
3. Balotta E et al. Common femoral artery endarterectomy for
occlusive disease: an 8 Year single center prospective study.
Surgery 2010: 147: 268-274.
4. Kang JL et al. Common femoral artery occlusive disease: contemporary results following surgical endarterectomy. J Vasc Surg
2008 : 48: 872-877.
5. Syracuse JJ et al. Assessing the perioperative safety of common
femoral endarterectomy in the endovascular era. Vasc Endovasc
Surg 2014: 48: 27-33.
6. Malgor RD et al. Common femoral artery endarterectomy for
lower extremity ischemia: evaluating the need for additional
distal limb revascularization. Ann Vasc Surg 2012: 26: 946-956.
7. Davies RS et al. Endovascular treatment of the common femoral
artery for limb ischemia. Vasc Endovasc Surg 2013: 47: 639-644.
8. Syracuse JJ et al. Endovascular treatment of the common
femoral artery in the vascular quality of initiative. J Vasc Surg
2017: 65: 1039-1046.
9. Bonvini RF et al. Endovascular treatment of common femoral
artery disease: medium-term outcomes of 360 consecutive
procedures. J Am Coll Cardial 2011: 58: 792-798.
10. Laird JR. Endovascular treatment of common femoral artery
disease: viable alternative to surgery would just another short
term fix? J Am Coll Cardiol 2011: 58: 799-800.
11. Neglen P et al. Venous stenting across the inguinal ligament. J
Vasc Surg 2008: 48: 1255-1261.
12. Nasr B et al. Long-term outcomes of common femoral artery
stenting. Ann Vasc Surg 2017: 40: 10-18.
13. Linni K at al. Bioabsorbable stent implantation versus common
femoral artery endarterectomy: early results of a randomized
trial. J Endovasc Ther 2014: 21: 493-502.
14. Calligarro KD et al. Results of polytetrafluoroethylene covered
nitinol stents crossing the inguinal ligament. J Vasc Surg 2013:
57: 421-426.
15. Goueffic Y et al. Stenting or surgery for the de novo common
femoral artery stenosis (TECCO). JACC 2017: 10: 1344-1354
16. Metha M et al. percutaneous common femoral artery interventions using angioplasty, atherectomy and stenting. J Vasc Surg
2016: 64: 369-379.
17. Zeller T at al. Directional atherectomy followed by paclitaxel- coated balloon to inhibit restenosis and maintain vessel
patency: 12 months results of the Definitive AR study. Circ
Cardiovasc Interv. 2017: 10: e004848.
18. Derksen WJ et al. Histologic atherosclerotic plaque characteristics are associated with restenosis rates after endarterectomy
of the common and superficial femoral arteries. J Vasc Surg
2010: 52: 592-599.
19. Cioppa A et al. Combined use of directional atherectomy and
drug-coated balloon for the endovascular treatment of common
femoral artery disease: immediate and one-year outcomes.
EuroIntervention 2017: 12: 1789-1794.
20. Stavroulakis K at al. Directional atherectomy with and antirestenotic therapy versus drug-coated balloon angioplasty alone for
common femoral artery atherosclerotic disease. J Endovasc Ther
2018: 25: 92-99.
21. Shammas NW at al. Preventing lower extremity distal embolization using embolic filter protection: results of the PROTECT
registry. J Endovasc Ther 2008; 15: 270-276.
22. Shammas NW et al. Intraprocedural outcomes following distal
lower extremity embolization in patients undergoing peripheral
percutaneous interventions. Vasc Dis Manage. 2009; 6: 58-61.

C RSE

CIRSE 2018 Abstract Book

201.3
Common femoral artery endoarterectomy
M.J.W. Koelemay
Vascular Surgery, Academic Medical Center, Amsterdam, Netherlands
Learning Objectives
1. To learn about indications for common femoral artery
endoarterectomy
2. To learn different endovascular techniques for common femoral
artery endoarterectomy
3. To learn about outcome, potential risks and limitations for
common femoral artery endoarterectomy
Introduction
In patients with peripheral arterial disease (PAD) the common femoral
artery (CFA) may be heavily calcified and cause symptoms like
intermittent claudication (IC) due to a hemodynamically significant
stenosis (>50%). Although PAD is a systemic disease and not confined
to just one artery, common femoral endarterectomy (CFE) alone can
be very effective to relief symptoms of IC and can be combined with a
profundaplasty if necessary. In patients with critical limb ischemia (CLI)
and multilevel disease, CFE may be needed to improve the inflow for
a distal bypass. Finally, in patients with a CFA occlusion, CFE offers an
opportunity for hybrid endovascular procedures by opening up the
CFA. The operation can be performed under general, regional and
local anesthesia.
Since it is located superficially in the groin just below the inguinal
ligament, the CFA is easily exposed through a longitudinal or
transverse groin incision. The patient is given 5000-7000 IU of
heparin before clamping of the femoral bifurcation (CFA, deep
and superficial femoral artery). Next, a longitudinal arteriotomy is
made, plaque is removed and the arteriotomy is closed, by primary
suturing if the artery is wide but usually with a patch. Autologous
vein, bovine pericardium or prosthetic patches can be used to close
the arteriotomy. There are no data comparing the risk of infection for
these patch materials.
Effectiveness
Although CFE is commonly performed there is surprisingly little
evidence from good quality studies on outcomes. In a series of 112
patients patency of the CFA was 100% at one and five year follow-up
in patients treated for IC and 95% in patients with critical limb ischemia
(CLI).1 Ballotta et al found similar rates of primary patency after one
and five year follow-up of 100% and 96%, respectively in 117 patients.2
Complications
The Achilles heel of CFE is the occurrence of surgical site infection
and deep infection in particular. I an analysis of the American College
of Surgeons National Surgical Quality Improvement Program (ACSNSQIP) comprising 1843 CFE performed between 2010-2015 the groin
infection rate was 8.4%, of which 86% occurred after discharge.3 Some
2% of the patients had a deep wound infection. In a previous audit of
the ACS-NSQIP database of CFE performed between 2007-2010 in 1513
patients 6.3% had a superficial surgical site infection and 2% a deep
wound infection.4 The mortality in this period was 1.5% as opposed
to 3.4% in 2010-2015.
CFE or endovascular revascularization?
Data from case series suggest that the long term durability of CFE is
superior to endovascular revascularization (ER) of the CFA. Reported
patency rates for CFE were around 95-100% after five years of
follow-up, as compared to 73-81% at one year follow-up after ER.5 One
randomized controlled trial compared 40 patients treated with a
bioabsorbable stent and 40 with CFE.6 Only short term outcomes were
reported. The procedure time was shorter in the stent group and there
was a significant difference in minor post-operative infections in favor
of the stent group (0/40 (0%) vs 7/40(18%)). After one year of follow-up
there were no differences in clinical improvement as assessed by the
Rutherford classification between patients treated with a stent or with
CFE, despite significantly lower primary and secondary patency rates
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after stenting (80-82% vs 100%, respectively). Since 5 out of 6 patients
with stent failure had a CFA occlusion and needed additional surgery
within one year, it was suggested that a CFA is a contraindication for
stenting. The results of the endovascular versus open repair of the
CFA trial (NCT01353651)comparing surgery and self-expandable stent
and the percutaneous intervention versus surgery in the treatment of
CFA trial (NCT02517827)comparing surgery with drug coated balloon
have to be awaited to better define the place in clinical practice of
both modalities.
Conclusion
CFE is a proven durable solution for stenosis or occlusion of the CFA,
but carries a significant risk of deep infection and even mortality.
Endovascular revascularization of the CFA is technically feasible
and with lower serious complication rates at the cost of repeat
interventions. As it stands now CFE seems to be the better option,
but the definitive treatment of choice must be made together with
the patient.
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Popliteal artery endovascular therapy
B.T. Katzen
Miami Cardiac and Vascular Institute, Baptist Hospital of Miami, Miami,
FL, United States of America
Learning Objectives
1. To learn about indications for popliteal artery endovascular
therapy
2. To learn different endovascular techniques for popliteal artery
endovascular therapy
3. To learn about outcome, potential risks and limitations for
popliteal artery endovascular therapy
No abstract available.
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201.5
Popliteal artery: atherectomy and alternative endovascular
therapy
J.C. van den Berg
Interventional Radiology, Ospedale Regionale di Lugano, sede Civico,
Lugano, Switzerland
Learning Objectives
1. To learn when to use atherectomy in the popliteal artery
2. To learn about the results and possible complications of atherectomy
3. To discuss alternative endovascular therapies available for the
popliteal artery
Introduction
Four types of atherectomy are currently available: directional,
rotational, orbital and excimer laser1. As of today, no studies are
available that compare devices with one another, and most studies
report data obtained in the femoro-popliteal segment. Directional
atherectomy (SilverHawk™, TurboHawk™, HawkOne™, Panteris),
removes the lesion by a cutting rotation blade, and the removed
plaque is not aspirated but collected in the nosecone that needs
to be emptied. Rotational atherectomy (Pathway Jetstream PV,
Peripheral Rotablator™, Phoenix and Rotarex® S) removes the plaque
with a high speed rotation of a burr at the tip of catheter, and some
of these devices (Pathway, Jetstream PV and Rotarex® S) have an
aspiration function. With orbital atherectomy the lesion is removed
by the orbital rotation of a diamond coated crown placed on the top
of a drive shaft (Diamondback). The ablative action of excimer laser
(TurboElite, Spectranetics) is mediated by three mechanisms. Firstly,
breaking of molecular bonds in cellular structures (including plaque),
thus weakening these structures by a photo-chemical effect exerted
by pulsed ultraviolet light. Secondly, a photo-thermal effect with
heat production caused by vibration of molecules. Lastly a photomechanical effect caused by expansion and collapse of vapor bubbles.
All these new devices have demonstrated a good safety profile, and
good mid-term outcomes.
The popliteal artery is subject to significant deformation and
biomechanical stress as the knee is flexed, and this has implications for
endovascular treatment, making stenting less desirable. The degree
of lesion calcification plays an important role for the immediate and
long-term patency rate of endovascular therapy of popliteal lesions.
With balloon angioplasty luminal enlargement is achieved primarily
by overstretching of the arterial wall and lesion volume remains
practically unchanged. The concept of atherectomy is to reduce
the plaque burden through debulking and reshaping of the arterial
wall in order to allow a reduction of the amount of overstretching of
the arterial wall that occurs at the time of balloon angioplasty (the
so-called baro-trauma). It is known that lower initial stress to the vessel
wall diminishes the incidence of re-stenosis, while overstretching is a
major cause of the development of re-stenosis. Atherectomy can also
deal with heavily calcified lesions. Furthermore, it can reduce the risk
of elastic recoil and focal dissection, and thus potentially reduce the
need for adjunctive stenting. The use of atherectomy also improves
wall appositioning of stents, which is a known factor contributing to
a lower restenosis rate. Atherectomy can also reduce the likelihood
of bail-out stenting and preserve the native vessel (thereby keeping
future treatment options open).
Results and complications
A review of results from a subgroup of the DEFINITIVE LE trial (using
directional atherectomy), looking at popliteal artery lesions in patients
with intermittent claudication (IC) and critical limb ischemia (CLI)was
performed by Rastan et al2. Device success was achieved in 71.1% of
all lesions. Distal embolic protection via a filter device was used in 42
(26.6%) subjects. Predilation of the target lesion to allow passage of
the atherectomy device was performed in 9 (7.9%) IC and 9 (8.8%) CLI
patients. After atherectomy, adjunctive therapy was performed in 63
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(38.9%) target lesions, with the majority receiving postdilation (56/162,
34.6%). The adjunctive stent rate was 3.7% (n=6). Procedure success,
defined as ≤30% residual stenosis adjudicated by the angiographic
core laboratory, was achieved in 84.4% of target lesions (87.5% for
the IC group vs 77.1% for the CLI group. Periprocedural adverse
events were noted in 21 (13.3%) patients. Of the 7 (4.4%) patients
with an arterial perforation, 2 (1.3%) patients had additional PTA,
4 (2.5%) patients had stenting, and 1 (0.6%) patient had a surgical
intervention of the target lesion. Abrupt closure occurred in 4 (2.5%)
patients, distal embolization in 9 (5.7%), and flow limiting dissections
in 3 (1.9%) subjects. Follow-up at 12 months was available for 77.2% of
patients. There were 4 deaths, 43 CD-TVRs, and no major amputations
in any patient, so the primary outcome measure (freedom from major
amputation) of the CLI cohort was 100%. The mean Rutherford clinical
category decreased from 3.3±1.2 at baseline to 1.2±1.4 at 1 year
(p<0.001) with significant improvements seen in mean change from
baseline for both the IC (–1.6±1.1) and CLI (–3.1±1.8) cohorts.
Combination therapy of directional atherectomy and DCB for stenotic
lesions involving the popliteal artery in 21 patients was evaluated
in another study 3. The majority of patients (85%) suffered from
intermittent claudication, Rutherford class 3). Atherectomy was used to
reduce the plaque burden with 50%, while DCB angioplasty was used
to further reduce the stenosis to less than 30% (by visual estimation).
Eighty-one percent of the lesions were located in the P2 segment
(between the proximal part of the patella and the centre of the knee
joint space). The mean lesion length was 34.2±22.3 mm. In all cases
an embolic protection device was used (SpiderFX). Angioplasty was
performed with either IN.PACT Admiral/Pacific or Freeway DCB. The
former was used in 15 patients and the latter in 6 patients. All patients
underwent a Duplex control to evaluate the patency rate at 6 and 12
months after the procedure with a mean follow-up of 18±12 months.
Technical success was 90%. Complication rate was 15% (one bail-out
stenting due to dissection, one popliteal perforation and two false
aneurysms at the puncture site). At discharge the ABI was significantly
higher than the pre-operative value. At 1 year, the primary patency
was 95% and at 18 months 90%. After re-intervention a secondary
patency of 100% was obtained. Target vessel-related re-intervention
was 10% and mortality was 5% (one patient, of unknown cause).
The same center reported recently on a comparison of DCB angioplasty
versus directional atherectomy with anti-restenotic therapy (DAART)
in 72 symptomatic patients with isolated popliteal lesions4. Patients
had to have at least one patent outflow artery to the ankle in order
to be included. Patients with in-stent restenosis, tibial vessels lesions
requiring treatment, bypass restenosis, acute ischemia, clotting
disorder and neoplastic disease were excluded. In both groups the
treated lesions were mainly de-novo lesions. Restenotic lesions were
treated in only 3 patients in the DCB group and 5 patients in the
DAART group. Most lesions were located in the P2 popliteal segment
(68% in the DCB arm and 73% in the DAART arm). In the DAART group
the popliteal artery was occluded in 44% of patients and 36% in the
DCB group. There was no statistically significant difference between
the two groups regarding the severity of calcification. Most patients
presented with a chronic limb ischemia class 3 according to Rutherford
(58 patients, 81%), 6 patients (8%) were class 4 and 8 (11%) were class
5. In the DCB group predilatation was always performed and DCB
inflation time was 180 seconds. In case of a residual stenosis of more
than 50% after DCB angioplasty another dilatation with an uncoated
balloon for more than 2 minutes was performed. In the DAART
procedure, prior to atherectomy, a distal embolic protection device
(SpiderFX embolic protection) was placed proximal to the origin of the
anterior tibial artery except for cases with distal popliteal artery disease
where the device was positioned in the tibioperoneal trunk. Four
different atherectomy devices were used: TurboHawk, SilverHawk, the
Panteris optical coherence atherectomy catheter and the HawkOne
atherectomy device. Directional atherectomy was performed aiming
to reduce the plaque burden of the target lesion with at least 50%.
After atherectomy a DCB was used in all cases. In case of flow limiting

C RSE

CIRSE 2018 Abstract Book
dissection, plain balloon angioplasty was performed. Primary
endpoint was Duplex derived patency at 6 and 12 months. Secondary
endpoints were technical success (residual stenosis less than 30%),
secondary patency and freedom from TLR. Technical success for the
DAART group was 93% vs. 84% for the DCB group. The mean lumen
diameter after directional atherectomy was 4.6±1.1 mm and increased
further to 5.5±1.1 mm after DCB. One distal embolization was seen in
the DCB group and two in the DAART group, where also two cases of
arterial injury (5%) was shown on angiography. The DAART group was
also associated with a higher number of cases of false aneurysms (2
vs. 1 for DCB group). Primary patency rate at one year was 82% for the
DAART group, and 65% in the DCB group (P=0.021). Freedom from TLR
at 1 year as well as secondary patency rate was the same for both arms
(92% and 96%, respectively). No statistically significant difference was
observed regarding the use of the different DCB devices. Although
there was a greater need for adjunctive bail-out stenting in the DCB
only patients, the difference was not statistically significant. In the
DCB group 8 patients underwent re-intervention for restenosis. One
patient underwent surgical treatment, three patients were treated
with DAART, 2 with DCB and 2 with a stent. In the DAART group 5
patients underwent re-intervention. Three patients were treated
with repeat DAART, one patient with a stent. In the DAART group in 3
patients a popliteal aneurysmal degeneration was observed (7%), one
was treated with a PTFE -covered stent, and the other two cases (vessel
diameter <2 cm) were conservatively treated. This study supported
and confirmed atherectomy before DCB as a superior strategy,
associated with a higher primary patency rate.
Alternative treatment options
Alternative treatment options are DCB angioplasty, bare metal stenting
(either nitinol slotted tube or interwoven stents), drug-eluting stent
placement and combination therapy combining DCB angioplasty with
other types of vessel preparation (scoring balloons, and lithoplasty).
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Popliteal artery bypass
K. Deloose
Vascular Surgery, AZ St. Blasius, Dendermonde, Belgium
Learning Objectives
1. To learn about indications for popliteal artery bypass
2. To learn about popliteal artery bypass combined with endovascular therapy
3. To learn about outcome, potential risks and limitations for
popliteal artery bypass
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Focus Session
New perspectives for musculoskeletal tumours
202.1
Bone biopsy: a new perspective for the molecular era?
E.P. Eyheremendy
Radiology, Hospital Alemán, Buenos Aires, Argentina
Learning Objectives
1. To learn about expanding biopsy indications in specific cancers
2. To learn about literature results for bone biopsy in MSK tumours
3. To learn about correct lesion approach during biopsy
Primary malignant bone tumors are uncommon but are a significant
cause of cancer morbidity and mortality, especially among young
people. Bone metastases are a common manifestation of distant
relapse from many types of solid cancers, especially those arising
in the lung, breast, and prostate. Is the third most common organ
affected by metastases, after the lung and liver. For hematologic
malignancies, bone involvement can also be extensive in patients with
multiple myeloma, and bone may be a primary or secondary site of
disease involvement in patients with lymphoma.
In the literature, the “success” of bone biopsy ranges from 90 to 95
percent for metastatic lesions, with lower rates (70 to 80 percent)
reported for primary bone tumors and infectious lesions in most
series. Sclerotic lesions are more difficult to biopsy than lytic lesions,
and accuracy rates for such lesions tend to be lower.
There are several potential explanations for these results reported in
the literature, including variability in assay performance (i.e. technical
issues), tumour heterogeneity, and biologic evolution of the tumour
(i.e. biological mechanisms).
In the current practice tissues from biopsy may be used to assess
molecular differences not limited to receptor level but also to
investigate DNA, RNA, protein and functional pathway levels and
to look for actionable mutations that might allow for novel new
therapies.
Adequate amounts of tissue should guarantee successful molecular
testing, the result of which can be used for individualized treatment
and targeted therapy.
Biopsy may show discordance with primary tumour that may be
associated with improved treatment selection, in turn, resulting in a
higher response rate, longer progression free interval, and possibly
improved survival.
The decalcification of bone biopsy material for the analysis of estrogen
receptor (ER), progesterone receptor (PgR) and epidermal growth
factor receptor 2 (HER2) may alter the outcome of the tumour analysis
in breast cancer metastasis.
The latest guidelines emphasize the importance of biopsying the site
of metastasis as it is preferable to biopsy the pathology that would
confer the highest stage (i.e. it is preferable to biopsy a suspected
metastasis or mediastinal lymph node rather than a pulmonary lesion).
The optimal puncture site should be selected based on integrated
factors, such as target location, optimal needle path and shortest skinto-target distance. And, when present, bone lesions are safer to access
than primary tumours.
We describe the principals of image guided bone biopsy to obtain
high quality, sufficient samples and how to solve problems with
sample handling of bone biopsy samples to increase accuracy.
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202.2
KYFO-VERTEBRO IORT
G.C. Anselmetti
Interventional Radiology, Istituto Europeo di Oncologia, Milan, Italy
Learning Objectives
1. To learn about literature results for treatment of bone tumours
with Kypho-Vertebro IORT
2. To learn tips and tricks for a safe bone Kypho-Vertebro IORT
procedure
3. To learn about indications for bone Kypho-Vertebro IORT in
peripheral skeleton and spine
Therapeutic advances in cancer management gained longer life
expectancy of patients suffering from a malignant disease (1-4). At
the same time, because of prolonged survival, chances of developing
distant metastases increase in the majority of patients. Bone is the
third most frequent site of cancer metastases after lung and liver.
Approximately one third of all patients suffering from cancer will
develop skeletal metastases (5).
Spine is the most common site of metastasis, with 50% to 80% of
patients presenting with spinal lesions during the course of their
disease, which 60% to 80% are situated in the thoracic spine, 15% to
30% in lumbar spine, and less than 10% in cervical spine (6).
Spinal metastases are often associated with high pain, functional
impairment and morbidity. If untreated, a vertebral neoplastic lesion
leads to a painful fracture with potential spinal cord compression
in several cases. Open surgery for fracture stabilization is often not
amenable in these patients due to a poor clinical condition. Given
that the average life expectancy in patients with vertebral metastasis
is 1 year (7), surgery is undesirable since the postoperative recovery
consumes much of the remainder of life (8). Therefore, non-operative
and minimally invasive techniques are in several cases the most
appropriate treatment options for vertebral metastases.
Percutaneous vertebral augmentation (vertebroplasty and
kyphoplasty) is a minimally invasive procedure involving the
injection of bone cement (PMMA) into a vertebral body that is either
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partially collapsed or at high risk for collapse due to osteolysis.
Vertebral augmentation is appealing as an adjunct to radiotherapy
or chemotherapy in patients with malignancy for regression of
intractable pain and local tumor control. Several studies have reported
significant improvement in pain severity associated with osteolytic
vertebral metastases following percutaneous vertebral augmentation
(9-13).
Combined treatment, such as vertebral augmentation and
radiofrequency thermoablation (RFA), microwaves and cryotherapy,
are also considered in order to achieve tumoral bulky reduction and
bone consolidation, several studies demonstrated satisfactory clinical
outcome with low complication rate (14, 15)
Anyway, at present, external radiotherapy is considered as one of
the most widely used treatment options regardless of the radiation
technique applied (16). On the other hand, in some cases, such as in
spinal cord compression induced by metastatic vertebra, irradiation
alone does not provide immediate vertebra stabilization and only
delayed pain relief is observed (9).
For this reason, the treatment approach combining vertebral
augmentation and radiotherapy seems as an effective alternative
for patients with spine bone metastases. Recently, a novel treatment
approach called Kypho-IORT was developed by a German orthopedic
team (17, 18) combining a minimal invasive invasive surgery
(kyphoplasty) and intraoperative radiotherapy (IORT) that consists of a
single radiation dose delivered directly into the vertebra body. Indeed,
the study of Schneider et al. investigated the number of patients who
could potentially undergo an IORT during kyphoplasty (18). They
evaluated CT images of patients who presented for irradiation of spinal
cord metastases. A total number of 897 vertebral bodies have been
evaluated by radiation oncologists and surgeons in order to classify
them into groups regarding the applicability of Kypho-IORT. Finally,
23-34% of all patients eligible for percutaneous spinal radiotherapy
for vertebral metastases could be considered as candidates for the
Kypho-IORT.
Since this technique depends on the transpedicular approach, only
vertebrae inferior to the third thoracic are eligible for such treatment.
Regarding the other indications that should be respected these are the
following: osteolytic metastatic lesion, vertebra with a risk of fracture
or already developed fracture. The situations that do not permit the
Kypho-IORT are a presence of symptomatic spinal cord compression;
normally this is a contraindication for vertebral augmentation also.
The Intrabeam® system (Carl Zeiss Surgical, Oberkochen, Germany)
is the device used for dose delivery during the IORT. It represents
a miniature 50 keV X-ray source that consists of an electron gun,
accelerating unit, two pairs of bending magnets, and a gold target.
For the purpose of Kypho-IORT, a special needle applicator has
been designed. According to the form of applicator chosen, an
Intrabeam® system may be applied in different clinical indications such
as early-stage breast cancer in women, malignant skin lesions, etc.
At the Istituto Europeo di Oncologia (IEO) in Milan, an Intrabeam® device
with spherical applicators is normally used on selected patients
suffering from early-stage breast cancer.
Kypho-IORT, as was initially proposed by the German team in
Mannheim (17, 18), consist in a monolateral transpedicular approach
with an 10 Gauge access bevel needle to reach the lesion within the
vertebral body, then a metallic Kirschner wire is positioned trough the
needle and, after needle removal, a drill cannula is advanced to allow a
kyphoplasty balloon to be placed inside the vertebra. After the balloon
is inflated, aimed to gain vertebral height restoration, a short metallic
working cannula (6 Gauges diameter) is positioned to allow the
Intrabeam® probe to be placed inside the metastasis. As in most cases
height restoration in spine metastases does not have a real clinical
advantages, we modified the technique and kyphoplasty balloon
was not used in our experience. Intrabeam® probe was placed trough
the 6 gauges working cannula immediately after the drill cannula
and vertebral augmentation was performed by injection of bone
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cement only trough the cannula as standard vertebroplasty is usually
performed, so we called this simplified technique Vertebro-IORT.
Seven patients were already treated by this novel combined treatment;
all patients reported significant pain-relief and were discharged from
the hospital the same procedural day without major neurological
complications. In one patient, because of fast cement consolidation
was not possible to retrieve the working cannula that was finally left
within the pedicle without any symptoms (18 months follow-up). All
these patients were followed clinically but, because of poor clinical
conditions (lung and liver concomitant metastases), only two has a
follow-up longer than 1 year. CT-PET demonstrated good metastases
control with complete regression in one patient suffering from a
kidney cancer lesion on L1 (stable pain relief) and partial recurrence
in a patient with thyroid cancer metastasis on L1 (mild pain onset after
1 year).
Metastatic cancer reduces the patient life expectancy and thus a
palliative analgesic treatment should be performed at the same time
as short and effective as possible in order to reduce the hospitalization
time of these patients. Nowadays, bone metastases management is
still having a great interest since these appear during the course of a
cancer disease in oncological patient. Majority of bone metastases
are developed within the spinal column. Depending on the bone
metastasis site the treatment approaches may vary. One of the
most effective therapies remains percutaneous minimally invasive
procedures, percutaneous vertebroplasty or kyphoplasty, which
in most cases could achieve an immediate stabilization of vertebra
and significant pain relief (19, 20). However, in order to sterilize the
metastatic disease inside the vertebra body a further irradiation
is mandatory. For this purpose, a novel intraoperative irradiation,
Vertebro-IORT, using Intrabeam® system has been proposed. It
permits a delivery of unique high radiation dose intraoperatively into
the vertebra body prior to performance of a vertebral augmentation.
This will thus reduce the number of radiation session in radiotherapy
department and ensure a better quality of life. Another advantage of
Vertebro-IORT is the small radiation impact on the spinal cord because
of a steep dose gradient in the vertebral body. Indeed, according to
the study of Schneider et al. (18), estimated maximum dose in spinal
cord was 3.8 Gy if the total prescribed dose into the vertebra was 8 Gy.
At present, only vertebrae below fifth thoracic are eligible of VertebroIORT because of transpedicular approach requirement employing a
relatively large diameter working cannula (6 gauges). Cervical pedicles
are too small and conventional vertebroplasty antero-lateral approach
is not risk-free because of such a large working cannula.
This treatment, performed by an Interventional Radiologist in
collaboration with Radiotherapists, is minimally invasive requiring a
small skin incision during mild sedation. Patient is normally discharged
from the Hospital the same procedural day.
The first clinical trial on 17 patients (21) demonstrated very promising
results with an intraoperative risk profile comparable to vertebroplasty
or kyphoplasty alone yielding increased patient convenience
by reducing both the treatment time and hospitalization time if
compared to conventional multifraction radiation treatment.
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202.3
Augmented osteoplasty in cancer patients: biomechanical
considerations and techniques
P. Clavert
Centre de Chirurgie orthopédique et de la Main / CCOM, CHRU
Strasbourg, Strasbourg, France
Learning Objectives
1. To learn about biomechanical considerations in peripheral
skeleton lesions of cancer patients
2. To learn about literature results for different augmented osteoplasty techniques
3. To learn about treatment algorithms
No abstract available.
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202.4
Cone-beam CT, fusion imaging and navigation for ablation and
osteoplasty
G. Mauri
Interventional Radiology, IEO European Institute of Oncology, Milan,
Italy
Learning Objectives
1. To learn about different imaging guidance techniques for
ablation and osteoplasty
2. To learn about different navigation techniques for ablation and
osteoplasty
3. To learn about fusion imaging techniques for ablation and
osteoplasty
Image guided procedures in the treatment of musculoskeletal diseases
are increasing in number, and indications are expanding, including
benign and mallignant diseases.
Biopsies, ablation, and injection of different substances (including
cement) are nowadays ore and more often performed by
interventional radiologists in their routine practice. Advancements
in imaging technology might support the interventional radiologist
in performing procedures in musculoskeletal diseases. Cone-beam
CT, fusion imaging, and and navigation systems represent the most
relevant tecnological advancements in the guidance of procedures in
the musculoskeletal system.
In this presentation, techniques and application of Cone-beam
CT, fusion imaging, and navigation systems will be presented and
discussed. Particularly, different systems for image fusion will be
described, and the potential advantages and disadvantages will be
discussed.
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Focus Session
Prostate artery embolisation for benign prostate
hyperplasia
203.1
Embolic agents and sizes: do they affect outcomes?
J. Golzarian
Interventional Radiology & Vascular Imaging, University of Minnesota,
Minneapolis, MN, United States of America
Learning Objectives
1. To learn the main embolic agents and sizes used for PAE
2. To review outcomes for different embolic agents
3. To discuss the ideal embolic agent for PAE
No abstract available.

203.2
Understanding outcomes: finding the best candidate for PAE
J.M. Pisco
Interventional Radiology, Saint Louis Hospital, Lisbon, Portugal
Learning Objectives
1. To review outcome measures and definitions for BPH trials
2. To learn baseline patient characteristics that may affect outcome
3. To review technical details that may affect outcome
Most patients with BPH have lower urinary tract symptoms (LUTS) that
may be light, moderate or severe. Patients with moderate to severe
LUTS need to be treated. Medication with α blockers, 5 α reductase
inhibitors or a combination of both is usually the initial treatment.
Patients with severe LUTS may also be treated by surgery either
TURP if the prostate is smaller than 80-100cm³ or open surgery if the
prostate is larger. Surgery may be associated to major complications
including bleeding, sexual dysfunction or urinary incontinence. As
an alternative, PAE has been performed on regular bases since 2009,
and there are now many centers all over the world who perform PAE.
However, not every patient with moderate to severe LUTS is a good
candidate for PAE. On the other hand, there is some controversy from
some urologists that describe the role of PAE due to sham effect.
Therefore, it is important to prove that PAE is a safe and effective
treatment. For the propose, one has to demonstrate the superiority
of PAE to a sham procedure in patients with BPH with severe LUTS
no controlled by medical therapy. Thus, a significant change from
baseline in the International Prostate Symptom Score (IPSS) and the
Quality of Life (QoL) needs to be shown. It is also important to show
the changes from baseline of: prostate volume, PSA, maximum urine
flow (Qmax), post-void residual volume, International Index of Erectile
Function and Benign Prostatic Hyperplasia Impact Index (BPH II). For
this Index the patients should rate the following parameters related
to urinary symptoms at baseline and periodically: physical discomfort,
any problem and time lost. All parameters need to be evaluated
periodically in the same center and by the same physician.
The definition for BPH trial might be: Randomized trial to prove the
efficacy and safety of PAE versus a Sham procedure for BPH with
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severe LUTS not controlled by α blockers and /or 5 α-reductase
inhibitors. Prior to the study the patient need to be fully informed of
the procedure, the possibility of the sham procedure and the need to
repeat the catheterization 6 months later. For the purpose, a consent in
which all the procedure is explained needs to be signed by the patient.
At the time of the procedure, the patients will open a closed envelope
that contains the information of PAE or sham that will be ignored by
the patient. The patients do not know the results of the different texts
and fill the IPSS, Qol, IIEF and the impact index periodically.
After the introduction of the catheter in femoral artery, it is important
to spend some time in the angio suite with the patients in the placebo
group, in order to avoid their knowledge of the sham side.
The inclusion criteria are male patients with age greater than 45
years and diagnosis of BPH with lower urinary tract symptoms (IPSS
superior 20) and/or QoL >= 3, refractory to medical treatment with
alpha-blockers for at least 6 months, Qmax inferior to 12 mL/s, prostate
larger than 40cm³ with sexual dysfunction or accepting the risk of
developing it after treatment, successful catheterization of one of the
prostatic arteries and written informed consent.
Exclusion criteria are malignancy, advanced atherosclerosis and
tortuosity of iliac arteries, secondary renal insufficiency (due
to prostate enlargement), large bladder diverticula or stone,
neurogenic bladder, detrusor failure and previous history of acute
urinary retention. Other exclusion criteria are: 1 previous surgical or
invasive prostate treatments such as TURP, TUMT, TUNA, laser or any
other minimally invasive treatment; 2. acute or chronic prostatitis
or suspected prostatitis including chronic pain, intermittent pain
or abnormal sensation in the penis, testis, anal or pelvic area in the
past 12 months; 3. active or recurrent urinary tract infections (more
than 1 episode in the last 12 months); 4. current severe, significant or
uncontrolled disease; 5. any bleeding disorder; 6. any mental condition
or disorder that would interfere with the subject’s ability to provide
informed consent. The best candidate for PAE are: patients between
45-75 years old, with easy or reasonable iliac and prostatic arteries
without advanced atherosclerosis, PVR < 50 cm³, PV > 40cm³ and
preferably > 80cm³, patients in AUR, patients that did not take 5 α
reductase inhibitors before, but who took 5 α blockers for at least 6
months.
The following technical details may affect outcome of PAE: no
successful catheterization or complete embolization of one of the
prostatic arteries, that may happen in tortuous iliac arteries and
advanced atherosclerosis. Atherosclerotic stenosis or occlusion of the
internal iliac arteries or prostatic arteries can be a cause of technical
failure or unilateral PAE. It is important a correct identification of the
origin of prostatic arteries in order to obtain central gland opacification
of the prostate. Prostatic artery may arise from any branch of the
internal iliac artery and also from external iliac artery. Therefore, PA
can take origin from the following arterial branches: posterior division
of IIA, accessory pudenda artery, aberrant obturator, penile arteries,
prostatorectal trunk and epigastric artery. It is also important to
identify anastomoses of PA, with arteries of other organs particularly
bladder, rectum and penis. If those anastomoses are identified, the
catheter should be placed distally to them and only after that the
embolization should be performed. If those anastomoses are large,
they can be coiled before embolization. CTA before PAE will be
performed before the procedure, in order to plan the procedure, make
it easier and avoid eventual complications. At the end of PAE conebean CT may be performed if there is doubt about complete PAE.
References
1. Pisco JM, Pinheiro LC, Bilhim T, et al. Prostatic arterial
embolization to treat benign prostatic hyperplasia. J Vasc Interv
Radiol 2011; 22:11–19.
2. Pisco J, Campos Pinheiro L, Bilhim T, et al. Prostatic arterial
embolization for benign prostatic hyperplasia: short- and intermediate-term results. Radiology 2013; 266:668–677.

FS / CS / FC / CEC / HL / HTS / CM

23

3. Pisco JM, Bilhim T., Pinheiro L. C. et al. Medium and long term
Outcome of Prostatic Artery embolization for patients with
benign Prostatic Hyperplasia: Results in 630 patients. J Vasc
Interv. Radiol 2016; 27:1115-1122
4. Pisco J., Bilhim T., Pinheiro LC et al. Prostate Embolization as an
alternative to open surgery in patients with large prostate and
moderate to severe lower urinary tract symptoms. J. Vasc Interv
Radiol 2016; 27: 700-708.
5. Bilhim T, Casal D, Furtado A, et al. Branching patterns of the male
internal iliac artery: imaging findings. Surg Radiol Anat 2011;
33:151–159.
6. Bilhim T, Pisco J, Pinheiro LC et al. Does polyvinyl alcohol
particle size change the outcome of prostatic artery embolization for benign prostatic hyperplasia? Results from a single
center randomized prospective study J vasc Interv Radiol 2013:
1595-602.
7. Bilhim T., Pereira J. et al. Predictors of clinical outcome after
prostate artery embolization with and no spherical polyvil
alcohol particles in patients with benign prostatic hyperplasia.
Radiology 2016;281 (1): 289-300
8. Bilhim T, Pisco J, Rio Tinto H, et al. Unilateral versus bilateral
prostatic arterial embolization for lower urinary tract symptoms
in patients with prostate enlargement. Cardiovasc Intervent
Radiol 2013; 36:403–411.
9. Carnevale FC, da Motta Leal Filho JM, Antunes AA, et al. Mid
term follow-up after prostate embolization in two patients with
benign prostatic hyperplasia. Cardiovasc Intervent Radiol 2011;
34:1330–1333.
10. M Sapoval, J Daroles, H Rio Tinto et al., C-arm Cone-Beam CT in
BPH, Techniques and considerations for the safe treatment of
benign prostatic hyperplasia, Endovascular Today, 2012, April,
61-63.
11. Bagla S, Martin CP, van Bredda A, et al. Early results from a United
States trial of prostatic artery embolization in the treatment of
benign prostatic hyperplasia. J Vasc Interv Radiol 2014; 26:47–52.
12. Bathia S, Sinha V, Bordegary M et al. Role of coil embolization
during prostatic artery embolization: incidence, indications and
safety profile. J Vasc Interv 2017; 29:656-664.

203.3
Level of evidence: where we are in 2018
N. Hacking
Department of Clinical Radiology, University Hospitals Southampton,
Southampton, United Kingdom
Learning Objectives
1. To review the phase II/III trials of PAE for BPH
2. To learn about the comparative studies of PAE with surgery
3. To review the current evidence of PAE for BPH
Prostate artery embolisation has now seen the tenth anniversary
since Carnevale1 performed his first case in 2008. Since that time we
have seen three randomized trials published from China2, Brazil3 and
Spain4 as well as large single centre studies from Portugal5 the
UK6 and elsewhere.
UK-ROPE, the Registry of Prostate Embolisation was the first multicentre registry and although not randomized this was multidisciplinary with high level support from the British Society of
Interventional Radiology (BSIR) as well as the British Association of
Urological surgeons (BAUS). The study was supported and partially
funded by these two societies as well as NICE, the National Institute
of healthcare and clinical excellence. The published report7 lead
directly to NICE’s approval of PAE in the UK under standard or normal
conditions8.
Three systematic reviews published from Holland 9 and
China 10,11 complete the evidence based medicine level of evidence
pyramid for PAE and it is hoped that PAE will be included in the next
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versions of urological guidelines and adopted widely as a bridge for
men with symptomatic enlarged prostates where drugs have failed
or are causing unacceptable side effects and the patient is not ready
for more invasive prostatectomy either by TURP or laser techniques.
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203.4
Future directions
M.R. Sapoval
Vascular and Oncological and Interventional Radiology, Hôpital
Européen Georges Pompidou, Paris, France
Learning Objectives
1. To learn about patient selection to improve outcomes
2. To review technical improvements underway
3. To review new catheters and embolic agents on the rise
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Clinical Evaluation Course
Hepatocellular carcinoma
302.1
New guidelines for HCC diagnosis
T.F. Jakobs
Department of Radiology, Krankenhaus Barmherzige Brüder München,
Munich, Germany
Imaging is an essential part of hepatocellular carcinoma (HCC)
diagnosis, contributing to primary liver tumour typing and HCC
staging. Non-invasive imaging diagnosis of HCC in the setting
of a cirrhotic liver was accepted in 2001, when dynamic imaging
explorations demonstrated the typical diagnostic pattern. Imagingbased diagnosis relies on the peculiar vascular derangement occurring
during hepatic carcinogenesis and of the high pre-test probability of
HCC in the setting of cirrhosis, although the frequency of intrahepatic
cholangiocarcinoma (CC) and combined HCC/CC is also increased in
cirrhosis.The higher pre-test probability is also the reason why a noninvasive diagnosis is only accepted in cirrhotic patients, appreciating
that there are non-cirrhotic patients at significant risk of developing
HCC. One of the key strategies to improve the prognosis of HCC,
beside prevention, is to diagnose the tumor in early stages, when the
patient is asymptomatic and the liver function is preserved, because
in this clinical situation effective therapies with survival benefit can
be applied. Imaging techniques are a key tool in the surveillance and
diagnosis of HCC. Screening should be based in US every 6 months
and non-invasive diagnostic criteria of HCC based on imaging findings
on dynamic-MR and/or dynamic-CT have been validated and thus,
accepted in clinical guidelines. The typical vascular pattern depicted
by HCC on CT and or MRI consists on arterial enhancement, stronger
than the surrounding liver (wash-in), and hypodensity or hyposignal
intensity compared to the surrounding liver (wash-out) in the venous
phase. Since the publication of previous EASL/EORTC and AASLD
guidelines, many studies and several meta-analyses have assessed
the diagnostic performance of multiphasic contrast-enhanced CT and
MRI. In most studies, there was a trend towards higher sensitivity of
MRI compared to CT, with specificity ranging between 85% and 100%.
Indeed, results vary according to HCC size, with MRI performing better
than CT particularly in small lesions (sensitivity of 48% and 62% for
CT and MRI, respectively, in tumours smaller than 20 mm vs. 92% and
95% for CT and MRI, respectively, in tumours equal or larger than 20
mm). Sensitivities are even lower when explanted liver is used as the
reference standard and in prospective studies. As studies have shown a
dramatic drop in sensitivity when two coincidental imaging techniques
were required in HCCs between 10 and 20 mm, recent guidelines
have proposed one conclusive imaging in centres of excellence
with high-end radiological equipment. In these centres, the use of a
sequential algorithm maintained high specificity while increasing the
sensitivity for nodules of 1–2 cm. Concerning the contrast-enhanced
imaging techniques, only multiphasic computed tomography (CT)
and magnetic resonance imaging (MRI) were recommended. As the
biodistribution of the ultrasound (US) contrast agent available in
Europe (confined to the intravascular space) differs from the iodinated
contrast-CT and extracellular gadolinium-based MRI contrast agent,
tumours other than HCC (such as cholangiocarcinoma) may display
homogeneous contrast enhancement in the arterial phase followed
by washout on contrast-enhanced US (CEUS). Major improvements
on liver imaging have been introduced in the latest years, adding
functional information that can be quantified: the use of hepatobiliary
contrast media for liver MRI and the inclusion of diffusion-weighted
sequences in the standard protocols for liver MRI studies. This session
summarizes the current knowledge about imaging techniques for the
early diagnosis and staging of HCC.
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302.2
The hepatologist’s point of view
R. Tato Marinho
Head of Department of Gastroenterology and Hepatology, Faculty of
Medicine, University of Lisbon, Hospital Santa Maria - Centro Hospitalar
Lisboa Norte, Lisbon, Portugal
Hepatocellular Carcinoma (HCC) is an nightmare not only for the
patient but also for the hepatologist. In western european countries,
almost 90% of HCC are in strong relation with liver cirrhosis.
Sometimes is difficult to diagnose HCC in in a patient with liver
cirrhosis, and to know the right cause of death.
Liver disease is one of the most important causes of death in Europe,
as stated by Eurostat in 2013 as the seven cause amoung the Top Ten
mortality european disorders.
Liver cirrhosis is one of the disorders in Medicine with one of the
highest oncogenic risks. It is used to say that the risk of a patient with
cirrhosis is around 1-4% per year. But, if we think in terms of a decade,
it is 10-40% oncogenic risk. Besides this, HCC is strongly related with
hepatitis C, hepatitis B, excessive alcohol consumption and obesity.
Cirrhosis is a situation per se oncogenic, but all this factors are per se
oncogenic, considered by World Health Organization. Besides this,
HCC is one of the malign tumors with the wors prognosis, following
the pancreatic cancer having a survival of around 5% at five years,
or less.
Having cirrhosis is like living with a sword above our head, expecting
of falling down at each moment. We, hepatologists think that is
mandatory to asks for a ultrasound each 6 months looking for the or
a nodule. We know that the accuracy of ultrasound is around 70%, so
the percentagem of false negatives is not small. So what? So, we have
to phone our friends, the imagiologists as soon as possible, sometimes
ou-of-hours, weekends, in order to reduce our ansiety to communicate
with patients. Do I have to tell a bad new to my dear patient? Do we
need another ultrasound, a CT scan, a MRI, with contrast, a liver biopsy?
What about the nodule? We live in a ditactorship of the the five
centimeters nodule in the hope of a curative solution. Less than 5
cms is our Gold Standard, i.e. less than a golf ball!! (The Rules of Golf,
jointly governed by Royal & Ancient (The R&A), formerly part of the
Royal and Ancient Golf Club of St Andrews, and the United States Golf
Association (USGA) state the diameter of a “conforming” golf ball
cannot be any smaller than 42.67 mm).
We also have another rule of thumb to follow, the algorithm BCLC
(Barcelona Clinic Liver Center) staging system. The imagiologist we
help us to find the better solution, like microwave, radiofrequency,
chemoembolization, radioembolization, surgery, liver transplantation,
Sorafenib, or the BSC (Best Supportive Care).
HCC is not anymore a tumor with a dismal prognosis. In the last
decades several leap-of-frog has been put progressively in the field:
the data mining of the epidemiologic studies, showing that HCC is
some parts of the world is a huge burden (mainly Asia and Africa),
the ultrasound, the CT scan, MRI, all the offers of the intervention
imagiology, surgical advances, liver transplantation (a major leapof-frog advance, first done in dogs), the Sorafenib and its potential
followers, etc, etc.
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Albeit, besides all these tools, the control of hepatitis B and hepatitis C
it is expected that HCC is going to increase until the year 2030.
The collaboration between the ImagioHepatologists is a must and a
role of thum to follow, perhaps the best way to “Helping Doctors Make
Better Decisions”. We have learned a lot with each other.
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302.3
Ablative therapies
F. Orsi, G.M. Varano
Division of Interventional Radiology, IEO European Institute of
Oncology, Milan, Italy
Local Ablative therapies are the most effective treatments
Interventional Radiologists may apply in HCC management.
Nowadays, ablative therapies are included in the international
guidelines for HCC treatment, and together with surgical resection
and liver transplantation, could achieve 5-year survival range between
50% and 70%. Many different ablative modalities have been accepted
for treating the early-stage HCC and percutaneous ethanol injection
(PEI) and radiofrequency ablation (RFA) are the most extensively
evaluated [1]
The role of ablative therapies has been assessed also as “bridge
therapy” to liver transplantation. Even though there is a lack of
prospective RCTs, there is consensus that patients with HCC and
an expected waiting time longer than 6 months, should undergo
locoregional therapy for HCC [2].
Technical developments have been evaluated in order to explore
different ablative energies aiming to overcome technical limitations
of RFA and PEI and achieve a better outcome.
Microwave ablation (MWA), cryoablation and percutaneous laser
ablation (PLA), have been evaluated and reported with similar results
than PEI and RFA, in term of patient survival.
MWA is an ablative therapy, recently introduced in HCC management.
Its main advantage, compared to RFA is the ability to achieve wider
ablation areas, mainly due to a less dependent thermal diffusion effect.
Recently, a retrospective study on 460 patients affected by very-early
stage HCC treated with RFA or MWA, did not found difference between
RFA and MWA in term of 1-, 3-, or 5-year overall survival rates (99.3%,
90.4%, and 78.3% for MWA vs. 98.7%, 86.8%, and 73.3% for RFA,
respectively; P = 0.331), recurrence- free survival rates (94.4%, 71.8%,
and46.9% for MWA vs. 89.9%, 67.3%, and 54.9% for RFA, respectively;
P = 0.309), the local tumor progression (9.6% vs. 10.1%, P = 0.883), the
complete ablation rates (98.3% vs. 98.1%, P = 0.860), or the occurrence
rates of major complications (0.7% vs. 0.6%, P = 0.691) [3]. A recent
meta-analysis comparing RFA and MWA confirmed the non superiority
of MWA in term of complete response and local response rate, but has
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identified better results in larger nodules (OR 0.46,95% CI 0.24–0.89,
p>0.02) with no evidence of heterogeneity (I2%, p=0.63) [4].
Worldwide, the use of cryoablation for HCC treatment is negligible
compared to RFA and MWA, mainly because of the several reports
about fatal outcomes due to the so-called “cryoshock” after ablation
of large liver lesions [5]. Main advantage of this technique, is the direct
visualization of ablation area (ice-ball), which could improve local
result. Recently, an RCT comparing RFA and cryoablation documented
a significantly lower local progression rate after cryoablation (7.7 %)
compared to RFA (18.2%; p= 0.041), in particular for tumors > 3 cm, but
no difference in survival rate was shown. As an important finding, the
safety of hepatic cryoablation, with a complication rate similar to RFA
of 3.9% versus 3.3%, has been shown (p =0.776) [6].
Laser ablation in HCC treatment has been investigated and results
were reported similar to RFA, with a very low procedure related
complication rate. This finding could be related to the small diameter
of the needle used for the treatment.
A multicentre study ,including nine Italian centres and 432 patients
with a single HCC nodule (<4 cm in diameter or one to three HCC
nodules each <3 cm in diameter), reported an initial complete
response after PLA in 338 patients (78%) and a median overall survival
time was 47 months (95% CI, 41 to 53 months). The PLA procedure was
associated with acceptable morbidity (only seven major complications,
1.6%) and a single treatment- related death (0.2%). It is also noteworthy
that no case of tumor seeding along the needle tracks was observed
[7].
The dimension of the HCC nodules to be treated, is still a main issue.
Despite surveillance programs, in patients at risk to develop HCC, large
nodules (>4 cm) are a frequent discovered in clinical practice.
To overcome the size limitations for a successful ablation, in selected
patients combined therapies, including intra-arterial embolization and
subsequent ablation, with the aim of improve ablation area, have been
explored [8].
Lesion targeting is another crucial issue for achieve an effective
ablation treatment, and many efforts have been conducted to improve
correct probes allocation.
Augmented reality and virtual navigation by fusion imaging, have
been developed to increase technical feasibility of ablation procedures
by increasing successful identification and targeting of lesions [9-10].
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302.4
Intra-arterial therapy
K. Malagari
2nd Dept. of Radiology, University of Athens Medical School, Athens,
Greece
Chemoembolization has proven to increase survival of patients with
intermediate stage of hepatocellular carcinoma (HCC) according to
randomized prospective trials since 2002 and now is the standard
of care for this stage of disease. Drug eluting microspheres have
been introduced in clinical practice since 2004, and provide
a more standardized procedure compared to conventional
chemoembolization (c-TACE). In vitro and in vivo animal studies
have shown that chemotherapeutic-eluting microspheres have a
favoring loading and release curves that allow continuous release of
the chemotherapeutic in the tumor with high concentrations while
systemic exposure to the chemotherapeutic is minimal. Today, there
are four microsphere devices that can be used in clinical practice
including DC Bead (Biocompatibles, BTG ; HepaSphere/Quadrasphere,
(Biosphere, Merit) and Tandem (Celonova), and Lifepearl (Terumo).
Hepatocellular carcinoma (HCC) represents the sixth most common
neoplasm whilst ranks third among deaths related to cancer . At
present patients with HCC are clinically managed according to the
Barcelona Clinic Liver Cancer (BCLC) classification; patients with
intermediate stage HCC according to the BCLC classification system are
treated with trans-arterial chemoembolization (TACE)although further
advances in classification include locally advanced HCC tracitionally
treated with systemic medication. Nowadays in the literature there
is level 1 evidence that TACE improves survival of patients with
HCC [4, 5]. Conventional TACE (c-TACE) is a technique including the
selective injection of a chemotherapeutic regime which is emulsified
in lipiodol (viscous carrier which persists in tumor for prolonged
period) followed by particle embolization of tumoral feeding arteries.
Due to the fact that lipiodol cannot gradually release and contain the
chemotherapeutic regime within the tumor there are chemotherapyrelated systemic side-effects.
Trans-arterial chemoembolization with microspheres loaded with
the chemotherapeutic (drug eluting chemoembolization) seems to
overcome this disadvantage with similarly high efficacy concerning
tumor control when compared to c-TACE. The use of such microspheres
reduces the related risk of systemic effects by decreasing plasma levels
of the chemotherapeutic agent due to their ability to prolong contact
time between cancer cells and chemotherapeutic agents and to avoid
hepatic microcirculation damage.
Hepatocellular carcinoma (HCC) represents the sixth most common
neoplasm whilst ranks third among deaths related to cancer [1]. At
present patients with HCC are clinically managed according to the
Barcelona Clinic Liver Cancer (BCLC) classification; patients with
intermediate stage HCC according to the BCLC classification system are
treated with trans-arterial chemoembolization (TACE)although further
advances in classification include locally advanced HCC tracitionally
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treated with systemic medication. Nowadays in the literature there
is level 1 evidence that TACE improves survival of patients with HCC.
Conventional TACE (c-TACE) is a technique including the selective
injection of a chemotherapeutic regime which is emulsified in
lipiodol (viscous carrier which persists in tumor for prolonged period)
followed by particle embolization of tumoral feeding arteries.Due
to the fact that lipiodol cannot gradually release and contain the
chemotherapeutic regime within the tumor there are chemotherapyrelated systemic side-effects.
Trans-arterial chemoembolization with microspheres loaded
with the chemotherapeutic (drug eluting chemoembolization)
seems to overcome this disadvantage with similarly high efficacy
concerning tumor control when compared to c-TACE . The use of such
microspheres reduces the related risk of systemic effects by decreasing
plasma levels of the chemotherapeutic agent due to their ability to
prolong contact time between cancer cells and chemotherapeutic
agents and to avoid hepatic microcirculation damage.
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302.5
Surgical option
D. Ribero
Program of Hepatobiliary, Pancreatic and Colorectal Surgery, Institute
for Cancer Research and Treatment, Torino, Italy
No abstract available.

302.6
HCC: from irresectable to chronic disease
L. Crocetti
Diagnostic and Interventional Radiology, Pisa University School of
Medicine Cisanello Hospital, Division of Diagnostic Imaging, Pisa, Italy
No abstract available.

Focus Session
Arterial gastrointestinal embolisation
303.1
Pre-procedural work-up and patient selection
C. Cantwell
Department of Radiology, St. Vincent’s University Hospital, Dublin,
Ireland
Learning Objectives
1. To become familiar with the pre-procedural work-up:
endoscopy/CT/scan protocols
2. To learn about the timing of intervention (amount of blood loss,
clinical parameters and image findings)
3. To understand the difference in selection for upper-and lower GI
bleeding
Acute arterial gastrointestinal bleeding is classically divided into two
groups according to its relationship to the ligament of Treitz: upper and
lower GI bleeding. Differentiating upper and lower GI bleeding based
on the clinical presentation is unreliable. 70 % of all gastrointestinal
bleeding is from the upper gastrointestinal tract. The most frequent
etiology is bleeding from peptic ulcer disease and gastritis. Less
frequent causes are variceal bleeding in portal hypertension.
The most frequent aetiology of lower gastrointestinal bleeding (LGIB) is
diverticulosis and less frequent is bleeding in angiodysplasia, tumours,
inﬂammatory disease, and bleeding from a Meckel’s diverticulum.
A separate group comprises haemorrhage from sources outside
the digestive tract, such as the biliary tract, the pancreatic duct,
arterioenteric ﬁstula, visceral artery aneurysms or pseudoaneurysms.
Initial evaluation of patients by an Interventional Radiologist (IR)
is by history, examination and collateral history of events from the
referrer. Pertinent questions include: haemodynamic stability,
resuscitation attempts, anticoagulation status, blood results, medical
co-morbidities, prior endoscopies, vomiting, level of consciousness,
ability to tolerate a procedure and nature of prior contrast reactions
if any.
Patients require IV access, fluid resuscitation, type and cross for
blood products, assessment of anticoagulant status, measurement
of coagulation profile and selected correction of coagulopathy.
Unstable patients may need higher level of care with high dependency
or intensive care nursing and anaesthesia support. Vasopressors
medication and invasive arterial pressure monitoring may be needed.
Tests for localizing acute UGIB and LGIB include endoscopy, CT
angiography (CTA), nuclear medicine Tc99m red cell labelled scan
and direct angiography. Endoscopy is the primary diagnostic test in
GI bleeding. CTA is widely available and localizes the bleeding point
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when the bleeding rate is 0.3ml/min or greater. CTA also displays
the complete vascular anatomy and may allow better planning of
subsequent endovascular intervention. Image findings on CTA include:
active extravasation of contrast, pseudoaneurysm formation, arterial
irregularity, a truncated artery, a vascular malformation or tumour.
Nuclear medicine Tc99 Red cell labelled scans are able to detect
bleeding at a rate as low as 0.1ml/min but are time consuming and
less available. Direct angiography is the least sensitive test to detect
bleeding below 0.5ml/min and is not a good diagnostic test.
Investigations and treatments of gastrointestinal haemorrhage are
triaged on the basis of their suspected source and haemodynamic
stability. Where an aortoenteric fistula, pancreatic source, biliary
source, tumour, postoperative bleeding from the gastrointestinal
tract is suspected (eg post Whipple’s gastroduodenal stump
pseudoaneurysm) or there is haemodynamic instability a CTA is
indicated. Direct IR involvement rather than gastroscopy may be the
next decision if there is active extravasation or a treatable vascular
finding.
Acute signiﬁcant bleeding is generally considered as bleeding
requiring transfusion of at least 4 units of blood within 24 h or causing
signs of hemodynamic instability and shock (hypotension: systolic BP
of less than 100mmHg, tachycardia(>100beats/min)). Haemorrhage
can be further worsened by hypothermia and acidosis. It is vital to
minimize time loss when there is massive bleeding, and studies have
shown a strong correlation between the time interval from onset
of severe bleeding and treatment after failure of conservative or
endoscopic treatment. A history of many blood transfusions before
referral to angiography has also been shown to predict a poor
outcome, and this most likely also reflects poor logistics and time loss
before referral to angiography in addition to depletion of coagulation
factors.
The majority of acute UGIB are treated medically by correction of
coagulation and proton pump inhibitors. Upper endoscopy is the
diagnostic modality of choice for acute UGIB. Endoscopy has a high
sensitivity and specificity for locating and identifying bleeding lesions
in the upper GI tract. In addition, once a bleeding lesion has been
identified, therapeutic endoscopy can achieve acute haemostasis in
most patients.
There remains a small group of patients with signiﬁcant bleeding for
which endoscopy fails and endovascular treatment is indicated after
the first failed therapeutic endoscopy (National institute of clinical
excellence) or second failed therapeutic endoscopy (American college
of Gastroenterology). Endovascular treatment is preferred option
compared with open surgery due to reduced morbidity and mortality.
Adjunctive treatments should be considered for tumour bleeding such
as radiotherapy or surgery and angiodysplasia may be treated with
endoscopic guided LASER or surgery.
There are no RCT comparing evaluation of LGIB with CTA or
Colonoscopy. There is only low-quality evidence that colonoscopy
is the initial diagnostic procedure for LGIB. Haemodynamically
stable patients should have oral preparation and then colonoscopy.
Unprepped colonoscopy is not recommended. Unstable LGIB should
have CTA first and if there is active bleeding an embolization should
be considered.
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303.2
Upper and lower GI bleeding: indication and technique
R. Cioni1, G. Lorenzoni2
1Diagnostic and Interventional Radiology, University of Pisa, Pisa,
Italy, 2Diagnostic and Interventional Radiology, Cisanello-Pisa, Pisa,
Italy
Learning Objectives
1. To understand the essential differences in vascular anatomy
between upper and lower GI tract
2. To learn about the use of embolisation material and approach in
lower and upper GI bleeding
3. To learn what difficulties can you encounter during procedure
Gastrointestinal bleeding is typically categorized as either upper
gastrointestinal bleeding (UGIB) or lower gastrointestinal bleeding
(LGIB) depending on the anatomic location of the bleeding site.
UGIB occurs proximal to the ligament of Treitz and may involve the
esophagus, stomach and duodenum surmounting to almost 70% of
all episodes of gastrointestinal haemorrhage, with a mortality rate
of 3-14,6%. It can occur due to a wide variety of causes: erosion or
ulcer (55-74%), variceal bleeding (5-14%), Mallory-Weiss tear, vascular
lesions, neoplasms.
LGIB occurs distal to the ligament of Treitz and may involve the small
bowel, colon and rectum. The most common cause of haemorrhage
in adults is diverticular bleeding (20-55%). Other causes are
angiodysplasia, neoplasms, colitis, benign anorectal lesions.
Recognition of small vessels involved in gastrointestinal bleeding
is facilitated by knowledge of the normal anatomy, with important
differences in vascular supply between upper and lower GI tract.
The celiac axis and the superior mesenteric artery (SMA) provide a rich
and well collateralized network of branch vessels that supply blood to
the upper gastrointestinal tract.
The duodenum receives arterial blood from two different sources. The
superior pancreaticoduodenal artery, arising from the gastroduodenal
artery, supplies the proximal to the 2nd part of the duodenum. The
inferior pancreaticoduodenal artery, arising from the SMA, supplies
the 3rd and 4th sections.
The stomach receives arterial blood from branches of the celiac axis.
The gastric arteries supply the lesser curvature of the stomach and
the cardiac region. The gastroepiploic arteries supply the greater
curvature. The fundus of the stomach and the upper portion of the
greater curvature are supplied by the short gastric arteries, branches
of the splenic artery.
Extensive collateralization between the celiac artery and the SMA
protects the upper gastrointestinal tract from ischemic insult and
permits surgical and embolization procedures to be carried out with
a relatively low risk of ischemic injury.
Similarly, branch vessels of both the SMA and the inferior mesenteric
artery (IMA) form a series of interconnected arcades that provide a
means of collateral flow throughout the lower gastrointestinal tract.
The majority of the small bowel is supplied by means of multiple
branches of the SMA: the inferior pancreaticoduodenal, jejunal, and
ileal arteries. The arteries that supply the small bowel branch within
the mesentery as a series of intestinal terminal arteries interconnected
by arcades.
The superior mesenteric artery also supplies the ascending and
transverse colon by means of the middle colic, right colic and ileocolic
arteries. This branches form an arcade that parallels the bowel and
anastomoses with branches of the IMA along the left colon, providing
an important collateral pathway.
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The IMA provides four major branches: the left colic artery supplies
the descending colon, the sigmoidal artery supplies the sigmoid colon,
the rectosigmoid artery supplies the terminal sigmoid colon, and the
superior rectal arteries supply the superior rectum.
The inferior rectum and anal canal are supplied by the middle and
inferior rectal arteries (branches of the internal iliac artery), and by
the middle sacral artery arising directly by the abdominal aorta. The
weaker anastomotic blood supply of the LGI tract, compared with the
upper gastrointestinal system, predisposes the colon to a theoretically
increased risk of ischemia after endovascular procedures, emphasizing
the necessity of a superselective embolization.
In the event of acute significant gastrointestinal bleeding and after
failure of conservative treatment, endoscopy is the method of
choice. Endovascular procedures are indicated generally for patients
with significant acute gastrointestinal bleeding with endoscopically
untreatable or unrevealed source of bleeding or with excessive
bleeding that obscures the endoscopic view, even in patients with
signs of hemodynamic instability as bridging for later surgical
resection if necessary.
Endovascular treatment options include injection of vasopressors or
intra-arterial embolization of vessels.
Selective intra-arterial infusion of vasoconstrictor agents is rarely
used due to the high frequency of rebleeding (50%) and occurrence
of systemic side effects.
Embolotherapy will likely be used preferentially over vasopressin
infusion because embolization appears to pose fewer risks and can be
completed more rapidly. Available embolic agents for superselective
embolization include microcoils, polyvinyl alcohol (PVA) particles and
gelatine foam. Cyanoacrylate glue and Onyx are promising newer
embolic agents, particularly for massive gastrointestinal bleeding.
Selection of the adequate embolic agent is strongly dependent on
the location of the bleeding site, the interventional radiologist’s
experience and preference, and availability of the agents.
The embolization technique differs between upper and lower GI tract,
due to the differences in blood supply.
The upper gastrointestinal tract is characterized by a rich network of
collateral vessels, with avid redundant supply. This can make successful
embolization more challenging; however, it decreases the incidence
of postembolization ischemia.
Before the embolization itself, it is necessary to map all the possible
sources of supply, especially in the region of gastroduodenal artery
and pancreaticoduodenal arcades, because of the risk of rebleeding
via collaterals. Thus is necessary to perform embolization proximally
and distally from the site of bleeding (so-called sandwich method)
to prevent a “back-door” bleeding related to retrograde perfusion.
Successful hemostasis can be achieved by embolizing the target artery
using coils alone or using coils and Gelfoam together to embolize
distally and proximally, with a clinical success rate around 44%-100%.
Another potential agent in the setting of acute UGIB is Onyx that
has nonadhesive properties, high radiopacity and long solidification
periods, which make the embolization procedure more predictable.
However it has disadvantages related to concomitant severe
vasospasm, high cost and requirement of compatible catheters.
In the lower gastrointestinal tract, in particular in the colon, there is
a higher portion of terminal branches. Therefore, the ischemia risk
is higher and embolization should be as selective as possible. Most
commonly, embolization is targeted to the level of the vasa recta or
the terminal artery, although the ideal level of embolization in LGIB
remains controversial. If the microcatheter cannot be advanced to at
least the level of the marginal artery, embolization is controindicated
because the ischemic risk.
The most commonly used embolic materials are microcoils that are
available in a wide selection of sizes, allowing one to correctly match
the targeted vessel diameter. They also have the additional advantage
of a high radiopacity allowing a more precisely placement within the
vessel. Microcoils may decrease the perfusion pressure while providing
enough collateral flow to prevent infarction, and may also serve as an
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intraoperative marker if focal segmental resection seems inevitable
in cases of postembolic infarction.
PVA microspheres can potentially reach the level of the intramural
vasculature, with an associated increased risk of bowel infarction,
limiting the use of particle embolization in most cases of LGIB.
Additionally, unlike coils, particles cannot be directly visualized or
precisely deposited and may also reflux into nontarget arteries.
Gelfoam is no longer widely used as a single occlusive agent because
of his disadvantage of being only a temporary embolic agent with
a high risk of rebleeding. A combined use of Gelfoam and coils is
possible in case of large size of the bleeding vessel; but it does not find
common use in the lower GI tract where small and more distal vessels
are typically targeted and the placement of coils alone is sufficient to
achieve intravascular stasis.
Nowadays there is a growing body of evidence that supports the
use of cyanoacrylates in embolization for lower GI haemorrhage.
Advantages include the ability to occlude vessel beyond the most
distal site of microcatheter advancement, a permanent vessel closure
and a more efficient obliteration of bleeding site with complex
anatomy. Moreover, the time to obtain a complete embolization of
vessels is significantly lower and this is important especially in cases of
massive bleeding that require urgent hemostasis, in hemodynamically
unstable patients and in cases of underlying coagulopathy. However,
they are considerably more expensive and require a steeper learning
curve because of the significant risk of glue reflux and polymerization
within the catheter.
Because massive GI bleeding is often intermittent, most groups have
adopted a policy to perform a prophylactic embolization on the
basis of endoscopic findings even in situations that no extravasation
is seen angiographically; but this topic of blind embolization remains
controversial.
Transarterial embolization for GIB has been shown to be an effective
and safety treatment. However, some difficulties can be encounter
during procedure.
The most important limitation of transcatheter therapy is the technical
difficulty in reaching the target site in patients with atherosclerotic
occlusive disease or vasospasm or in case of pseudoaneurysms with
multiple branch vessels. However, the advent of modern endovascular
materials such as new embolic agents and smaller microcathethers,
improved the success rate. Particularly, cyanoacrylates and Onyx find
a utility in cases complicated by tortuous vasculature. This embolic
liquid agent can be delivered through smaller (0.010-inch) catheters
than microcoils, which may be beneficial in small, tortuous or spastic
vessels, but require a more operator experience and diligence.
Another complication during endovascular procedures includes
nontarget arteries embolization or arterial injury such as dissection
and perforation, with an increased ischemic risk. This events correlate
particularly with the location of bleeding and its supplying vasculature
and with the use of materials that have a difficult control of the extent
of material penetration, such as PVA particles, Gelfoam or glue.
Nevertheless, most postembolization ischemic complications are
clinically insignificant and do not require additional therapy.
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Strategies for chronic and intermittent acute GI bleeding
M. Szczerbo-Trojanowska
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Learning Objectives
1. To discuss the role of endoscopist and IR during chronic GI
bleeding
2. To learn what modality to use to find cause of bleeding
3. To discuss whether strategies in upper- and lower GI bleeding
differ
Chronic gastrointestinal (GI) bleeding is defined as the microscopic
haemorrhage with a positive faecal occult blood test (FOBT) and/or
iron-deficiency anaemia. It may occur anyplace in the GI tract. Chronic
and intermittent acute GI bleeding my be due to: pathological masses
and inflammatory, vascular or infectious lesions. The most common
causes include: colorectal cancer (especially right-sided colon), gastric
cancer, small bowel tumours, severe esophagitis, gastric or duodenal
ulcers, inflammatory bowel disease, vascular ecstasies, diverticula
and portal hypertensive gastropathy. Less common causes are:
gastroesophageal cancers, hemosuccus pancreaticus, haemobilia and
endometriosis. Haemorrhoids can also be responsible for a positive
(FOBT).
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Numerous diagnostic procedures are applicable for detection
of chronic GI bleeding. Endoscopic procedures include: upper
endoscopy, colonoscopy, deep enteroscopy and capsule endoscopy.
Colonoscopy and upper endoscopy are almost always the initial
investigations. In about 5% of all patients upper or lower endoscopy
do not identify the lesion. In most of these patients, the bleeding
source is located in the small bowel and they should be examined
by wireless capsule endoscopy. Its diagnostic efficiency ranges from
55%-92%. This method is less appropriate to assess colonic sources of
bleeding due to poor vision because of retained stool and colon’s large
diameter. Capsule endoscopy provides very good visualization of the
small bowel mucosa but CT enterography gives better visualization
of the entire wall.
Among radiological methods used for investigation of the chronic
GI bleeding are: CT colonography, CT and MR enterography. The role
of older modalities like barium enema, enteroclysis, standard CT or
MR imaging declined due to their low diagnostic value. When the
above-mentioned methods turn out to be ineffective in detecting
the bleeding site selective and superselective angiography should
be applied.
The chronic and intermittent acute GI bleeding can be controlled by
numerous treatment methods. The choice and sequence of methods
depend on clinical symptoms and status of the patient. Endoscopic
techniques are usually taken into account as the first treatment
methods. The following endoscopic procedures have been developed
for achieving haemostasis : injection of epinephrine or sclerosants,
bipolar electrocoagulation, band ligation, heater probe coagulation,
argon plasma coagulator, laser photocoagulation, application of
hemostatic materials, hemoclips or endoclips. Among interventional
radiology methods transcatheter selective and superselective
embolization is the most successful treatment. Selective infusion of
vasoconstrictive drugs like vasopressin (48-72 h) is less commonly used
and less effective.
Bleeding from the upper GI is about 4 times more common than
bleeding from the lower GI tract. Chronic bleedings from upper GI
tract from peptic or stress gastric ulcer, Mallory-Weiss tears, venous
blebs, Dieulafoy lesion and vascular ectasias are approched using
electrocoagulation, laser or injection therapy. When there is no
respond to endoscopic therapy catheterization of the left gastric
artery may be attempted with embolization using autologous clot,
Gelfoam or coils. Haemobilia usually takes the form of chronic upper
GI bleeding. The main causes are iatrogenic and include liver biopsy,
transhepatic biliary drainage, cholecystectomy and hepatectomy.
Delayed chronic bleedings can be as well registered after pancreatic
and hepatic surgery leading to creation of pseudoaneurysms of the
hepatic, gastroduodenal or splenic artery. Also chronic pancreatitis
may cause pseudohematobilia (hemosuccus pancreaticus) with the
bleeding source in the vascular structures around the pancreas.
Detection of the bleeding point is very often challenging. Contrastenhanced CT should be considered if a bleeding source could not
be identified by endoscopy followed by selective angiography.
Cessation of bleeding from pseudoaneurysms can be achieved after
embolization with coils.
For lower chronic GI bleeding mainly responsible are: angiodysplasia,
tumours, diverticulosis, inflammatory bowel disease. With advances
in catheter technology and the introduction of microcatheters,
superselective embolization is now frequently used in treatment of
chronic lower GI bleeding. A wide variety of embolic materials are
available, including autologous blood clot, gelatin sponge, small
particles, and macro- and microcoils as well as liquid embolic agents,
n-butyl cyanoacrylate glue and liquid polyvinyl alcohol copolymer.
Searching for the source of bleeding it is important to cover the entire
abdomen with selective angiography of the celiac axis, SMA, and IMA.
The use of interventional radiology methods - particularly
embolization, in the treatment of chronic GI bleedings requires a
strategy adjusted to the site and nature of the bleeding. In patients
with chronic upper GI bleeding, even non superselective embolization
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may be performed because an extensive collateral arterial network in
the upper GI tract diminish the risk of ischemic complications. However
due to these collaterals there is a need to embolize the bleeding point
from both proximal and distal site to prevent retrograde perfusion. It
is crucial in embolization of the gastroduodenal artery or the inferior
and superior pancreaticoduodenal arteries. In the lower-GI tract where
there are fewer collaterals and a higher risk of ischemia, attempts
should be made to position the catheter as close to the bleeding site as
possible. In case of the interior mesenteric artery the catheter should
be advanced to the marginal artery or the terminal artery, whereas in
the superior mesenteric artery to the vasa recta.
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303.4
Results, complications and outcome predictors
P. Reimer
Radiology, Klinikum Karlsruhe, Karlsruhe, Germany
Learning Objectives
1. To learn about results of embolisation of lower and upper GI
bleeding
2. To review different complications of upper and lower GI embolisation
3. To discuss whether outcome predictors influence the treatment
strategy (embolisation/endoscopy)
The first three first presentations cover the pre-procedural work-up
and patient selection, indications and technique in treating upper and
lower gastrointestinal (GI) bleeding, and strategies for the treatment
of chronic and intermittent acute GI bleeding.
This final presentation summarizes results of treating lower and upper
GI bleeding by means of embolization, reviews different complications
of upper and lower GI embolization and discusses whether outcome
predictors influence the treatment strategy (embolization/endoscopy).
Gastrointestinal bleeding (GIB) can lead to significant morbidity and
mortality without appropriate treatment. There are numerous causes
of GIB such as infection, vascular anomalies, inflammatory diseases,
trauma, or malignancy. The diagnostic and therapeutic approach
of GIB depends on its location, severity, and etiology. The role of
interventional radiology becomes vital as an alternative to surgery
in patients whose GIB remains resistant to medical and endoscopic
treatment (1).
Trans-arterial embolization (TAE) is a feasible and effective
management of acute GIB with high technical and clinical success
rates. The technical success rate is typically > 90% and the primary
clinical success rate > 70 % with a secondary clinical success rate after
repeat embolization > 75%. Re-bleeding rates are typically reported
in the range of 15-20%, minor complications < 20-30% and major
complications < 2-5%. The factors influencing clinical success include
haemoglobin concentration, coagulopathy, upper GIB, contrast
extravasation, and more than one embolized vessel. The number of
units of transfused packed red blood cells and post-embolization
bowel infarction are important factors associated with in-hospital
mortality (2).
The rate of GI bleeding in patients on dual antiplatelet therapy is
low. Earlier history of GI bleeding is the most significant multivariate
predictor of future GI bleeding whereas statins seemed to be
protective. Patients with GI bleeding have increased short-term and
long term mortality; thereby a history of earlier GI bleeding needs to
be assessed carefully before starting dual antiplatelet therapy. This
may play a vital role in the selection of therapeutic strategies in these
patients (3).
In a systematic review and meta-analysis of studies that have directly
compared TAE with emergency surgery in the treatment of major
upper gastrointestinal bleeding that has failed therapeutic upper
gastrointestinal endoscopy nine studies were pooled with 711
patients (347 who had embolization and 364 who had surgery). The
primary outcomes were all-cause mortality and rates of rebleeding.
The secondary outcomes were length of stay and postoperative
complications. Patients in the TAE group were more likely to have
ischemic heart disease (odds ratio [OR] =1.99; 95% confidence interval
[CI]: 1.33, 2.98; P=0.0008; I2=67%) and be coagulopathic (pooled OR
=2.23; 95% CI: 1.29, 3.87; P=0.004; I2=33%). Compared with TAE, surgery
was associated with a lower risk of rebleeding (OR =0.41; 95% CI: 0.22,
0.77; P<0.0001; I2=55%). There was no difference in mortality (OR
=0.70; 95% CI: 0.48, 1.02; P=0.06; I2=44%) between TAE and surgery (4).
Typically, embolization is considered an alternative to surgery in
critical patients when both a conservative approach and endoscopy
have failed and is much easier to perform when the endoscopist has
placed a clip marker near the lesion. Nonvariceal upper gastrointestinal
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bleeding is associated with substantial morbidity and mortality. Risk
factors for poor outcome are thenumber of comorbidities, age > 65
years, history of bleeding ulcers, hematemesis, in-hospital bleeding,
type of lesion or type of concomitant medication (5). In-hospital
survival is affected by the amount of transfused packed red blood
cells before embolization and post-embolization bowel infarction.
Bowel infarction is a more frequent potential complication in the
treatment of lower GIB (2). TAE for acute colonic bleeding bears the
risk of bowel ischemia in 20-30% of patients.The level of embolization
and the length of the hypoperfused colon after embolizationshould
be taken into consideration for emergent operation (6).
Upper GIB has a higher mortality and recurrence rate than lower
GIB. Lower GIB encounters an increased risk of ischemia increasing
by the number of vasa recta and branches embolized leading to a
potential sequela of edema, stricture formation or perforation with
detachable coils considered safer than NBCA’s avoiding non-target
embolization. However, NBCA’s or glues provide a better and faster
hemostasis. They are very effective particularly in cases of massive
bleeding that require urgent hemostasis, especially in patients with
coagulopathy. Furthermore, polymerization of glue does not depend
on the coagulation parameters of the patient, leading to better
efficacy in case of coagulation disorders. However, the use of liquid
embolic agents, such as glue, requires a learning curve.
There are several predictors of a poor outcome. In a series of analysing
600 patients with GIB, 363 (60.5%) underwent upper gastrointestinal
endoscopy and the most frequent diagnoses were duodenal ulcer
(19.2%) and gastric ulcer (12.8%). One-hundred-and-fifteen (19.2%)
patients required endoscopic treatment, 20 (3.3%) required surgical
treatment, and 5 (0.8%) required angiographic embolization. The
mean length of hospital stay was 5.21 ± 5.85 d. The mortality rate was
6.3%. The ICU admission rate was 5.3%. Patients with syncope, higher
blood glucose levels, and coronary artery disease had significantly
higher ICU admission rates. Patients with low thrombocyte levels,
high creatinine, high international normalized ratio, and high serum
transaminase levels had significantly longer hospital stay. Patients
who died had significantly higher serum blood urea nitrogen and
creatinine levels, and significantly lower mean blood pressure and
oxygen saturation. Malignancy and low Glasgow coma scale (GCS)
were independent predictive factors of mortality (7).
Colonoscopy should be the initial procedure for most patients
presenting with acute lower gastrointestinal bleeding. It should
generally be performed within 24 hours after presentation, after
hemodynamic resuscitation and colon cleansing. Haematochezia
in the context of hemodynamic instability may represent an upper
gastrointestinal bleeding event; therefore, upper endoscopy should
be considered. Findings of active bleeding, a nonbleeding visible
vessel, or adherent clot should be treated when identified during
colonoscopy. In patients with persistent bleeding or hemodynamic
instability despite resuscitation efforts, contrast enhanced CT during
the arterial and venous phase followed by angiographic treatment
should be considered. Low-dose aspirin for primary prevention
of cardiovascular events should be stopped in patients with lower
gastrointestinal bleeding and should generally not be resumed. Lowdose aspirin for secondary cardiovascular prophylaxis should be
continued without interruption. In patients receiving dual antiplatelet
therapy, aspirin should be continued without interruption; except in
patients at high cardiovascular risk, the non-aspirin antiplatelet agent
should be withheld for 1 to 7 days (8).
Among clinical predictors of rebleeding a strong correlation has
been found between coagulopathy, clinical failure, and mortality
after embolization. Any coagulation disorder should be corrected
before embolization, because achieving hemostasis depends on
technically successful embolization as well as the patient’s ability
to clot properly. Placing a metallic clip can assist with localizing the
vessel feeding the bleeding lesion, even if there is no contrast medium
extravasation. Superselective angiography guided by clip position
has a higher chance of demonstrating the extravasation the source of
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bleeding. In cases of active hemorrhage with extravasation of contrast,
the bleeding vessel is identified by superselective catheterization
and embolized with microcoils or glue if arterial flow is not blocked
by the microcatheter. If no evidence of bleeding is found on preembolization arteriography, then embolization is still possible and
typically guided by endoscopic information regarding the location
of the bleeding vessel (9).
The complexity of upper and lower GI bleeding requires a
multidisciplinary approach involving gastroenterology (endoscopy),
radiology (diagnostic imaging and TAE), intensive care medicine,
and abdominal surgery to optimize diagnosis and treatment of each
patient (10).
References
1. Ramaswamy RE, Choi HW, Mouser HC et al. Role of interventional
radiology in the management of acute gastrointestinal
bleeding. World J Radiol 2014; 6: 82-92
2. Hongsakul K, Pakdeejit S, Tanutit P.Outcome and predictive
factors of successful transarterialembolization for the treatment
of acute gastrointestinalhemorrhage.Acta Radiol. 2014;
55:186-194
3. Alli O, Smith C, Hoffman Met al.Incidence, predictors, and
outcomes of gastrointestinal bleeding in patients on dual
antiplatelet therapy with aspirin and clopidogrel J Clin
Gastroenterol. 2011; 45:410-414
4. Beggs A, Dilworth M, Powell S, Atherton H, Griffiths E. A
systematic review of transarterial embolization versus
emergency surgery in treatment of major nonvariceal upper
gastrointestinal bleeding. Doverpress 2014; 7:93-104
5. Rossetti A, Buchs NC, Breguet R et al. Transarterial embolization
in acute colonic bleeding: review of 11 years of experience and
long-term results Transarterial embolization in acute colonic
bleeding Int J Colorectal Dis 2013; 28: 777–782
6. Lanas A, Aabakken L, Fonseca J et al. Clinical predictors of poor
outcomes among patients with nonvariceal upper gastrointestinal bleeding in Europe. Aliment Pharmacol Ther 2011; 33:
1225–1233
7. Kaya E, Karaca MA, Aldemir D, Ozmen MM. Predictors of poor
outcome in gastrointestinal bleeding in emergency department.
World J Gastroenterol 2016; 22: 4219-4225
8. Gralnek IM, Neeman Z, Strate LL. Acute Lower Gastrointestinal
Bleeding. N Engl J Med 2017; 376:1054-1063
9. Loffroy R. Embolization for Upper GI Bleeding. EVT 2016:
15:61-65
10. Filippiadis DK, Binkert C, Pellerin O et al. Cirse Quality
Assurance Document and Standards for Classification of
Complications: The Cirse Classification System CardioVascular
and Interventional Radiology 2017; 40: 1141–1146

Focus Session
Lymphatic intervention
304.1
Anatomy and technique of lymphography
M. Itkin
Department of Radiology, University of Pennsylvania Medical Center,
Philadelphia, PA, United States of America
Learning Objectives
1. To learn how to perform a lymphograpy for different indications
2. To become familiar with the anatomy of lymphatic system
3. To learn the materials and contrast used for lymphograpy
The lymphatic system and lymphatic flow have been at the fringe
of clinical medicine for almost a century. Even though there was
significant progress in understanding the role of lymphatic flow in
the pathophysiology of a variety of diseases in the first half of the
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20th century, this knowledge has never been translated into clinical
practice. One of the reasons was inability to visualize the lymphatic
system in clinical settings due to the absence of robust lymphatic
imaging techniques. The main challenges of lymphatic imaging in
patients are the complexity of the lymphatic networks, small size of
lymphatic vessels, and difficulty of introducing the contrast material.
The recent development of intranodal lymphangiography[1] and
dynamic contrast MR lymphangiography (DCMRL)[2] and liver
lymphangiography [3–5] provided insight into understanding of
the variations of the lymphatic anatomy in different pathological
conditions, such as plastic bronchitis, idiopathic chylothorax protein
losing enteropathy and liver cirrhosis and CHF ascites[3,6].
The development of interstitial lymphatic imaging and embolization
techniques further open the opportunities of treating a variety of
lymphatic conditions, such as scrotal edema, vulvar lymphatic leakage,
and chylous ascites. Understanding the complex imaging lymphatic
anatomy is crucial to deliver effective care.
Application of these new lymphatic imaging techniques would allow
better understanding of the interactions of the vascular and lymphatic
systems in conditions such as heart failure, ascites in liver cirrhosis, and
more in the nearest future.
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304.2
Thoracic lymphatic leaks
L. Tselikas
Interventional Radiology, Gustave Roussy - Cancer Campus, Villejuif,
France
Learning Objectives
1. To identify which groups of patients require intervention
2. To learn how to perform the procedure
3. To learn about follow-up and complications management
No abstract available.
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304.3
Abdominal and pelvic leaks
Z.J. Haskal
Vascular & Interventional Radiology, University of Virginia,
Charlottesville, VA, United States of America
Learning Objectives
1. To identify which groups of patients require intervention
2. To learn how to perform the procedure
3. To learn about follow-up and complications management
No abstract available.

304.4
Lymphatic malformation
W.A. Wohlgemuth
Universitätsklinik und Poliklinik für Radiologie, Universitätsklinikum
Halle, Halle, Germany
Learning Objectives
1. To identify which groups of patients require intervention
2. To learn how to perform the procedure
3. To learn about follow-up and complication management
No abstract available.

Focus Session
IR before major liver surgery
603.1
Imaging and functional assessment of future liver remnant
E. Deshayes
Nuclear Medicine, ICM, Montpellier, France
Learning Objectives
1. To learn how functional evaluation of liver function is performed
2. To learn difference between volume and function
3. To learn about implication of care
99mTc-mebrofenin is the most commonly used radiotracer to assess
liver function. It is approved worldwide (especially by FDA and EMA)
for the assessment of liver and biliary tract functions. Mebrofenin
is an imino-diacetic acid (IDA) organic anion, bound to albumin in
the plasma, and taken up by hepatocytes through the organic anion
transporters polypeptides (AOTP1B1, 1B3) [1-3]. After intravenous
injection, at least 95% of the 99mTc-mebrofenin is excreted through the
hepatocytes into the bile in its native form (there is no transformation
during transit through the hepatocyte). Only a small part is excreted
through the urinary tract. Hyperbilirubinemia and hypoalbuminemia
may influence 99mTc-mebrofenin uptake leading to under evaluation of
the liver function. 99mTc-mebrofenin hepatobiliary scintigraphy (HBS)
is a non-invasive imaging procedure performed in nuclear medicine
departments. Usually, 150 MBq of 99mTc-mebrofenin is injected
intravenously in bolus. Planar images (anterior and posterior views)
are acquired for 6 minutes and time activity curves are produced
for liver, blood pool (region of interest placed on the left ventricle)
and the whole field of view. As initially described by Ekman et al. in
1996 with an IDA analogue, theses curves are used to calculate the
liver clearance rate (expressed in %/min) reflecting the ability of the
hepatocytes to take 99mTc-mebrofenin from the blood pool [4]. To take
into account the patients variability in metabolic requirements, values
are usually corrected for body surface area (BSA) and expressed in %/
min/m2. A Single Photon Emission Computed Tomography (SPECT) is
then performed. SPECT takes 10 minutes and allows 3D representation
of the distribution of the radiotracer in the liver which is not always
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homogenous (ie after surgery or embolization). With the latest SPECT/
CT devices available on the market, a high resolution multiphasic
contrast-enhanced CT scan can also be performed. Finally, biliary
excretion is visualised on planar images for 30 minutes.
Estimation of the risk of post hepatectomy liver failure (PHLF) is usually
based on volumetric (CT of MR based) assessment of the future liver
remnant (FLR). Several volume-based-methods have been proposed:
percentage of the FLR on the total liver volume (TLV), subtracted of the
tumor volume which is non-functional. TLV is measured or estimated
(on patient’s weight or BSA) [5-7]. Another method has been proposed
based on the ratio of FLR volume on patient’s weight [8; 9]. However,
these methods have some limitations (i.e. non-functional peri-tumoral
zones, patients with previous history of liver resection, etc…) and the
proposed thresholds are based on the a priori knowledge of the status
of the underlying hepatic parenchyma: normal versus compromised
liver (fibrosis, steatosis, cholestasis, cirrhosis, chemotherapy-associated
liver injury,...), which is not always obvious. The whole liver 99mTcmebrofenin clearance rate is a good surrogate of the parenchymal
status: it is well correlated with the clearance of indocyanine green
[10] and with the underlying hepatic status [11; 12]. Moreover, it was
shown that liver function estimated with HBS declines with increased
age. [13] Adding SPECT/CT to the standard evaluation allows taking
into account the real distribution of the radiotracer through the liver.
Indeed, distribution of the liver function is not always homogenous,
especially after surgery or embolization [14]. HBS has high predictive
values to select patients at risk of PHLF. A cutoff of 2.7%/min/m2 of
clearance rate of 99mTc-mebrofenin of the FLR is usually accepted
[11; 15], but other (lower) cutoffs have been proposed [12; 16]. In
these studies, FLR function better selected patients than volumetric
parameters.
HBS with SPECT/CT is also of interest for interventional radiologists
and surgeons. It may help to choose patients for embolization to
prepare FLR for surgery (portal vein embolization (PVE), associated
or not with sus-hepatic vein embolization). FRL function may be
predictive of the hypertrophy response after portal vein embolization
(PVE): a recent study showed that a pre-PVE FLR function of at least
1.7%/min/m2 could identify patients with a safe resection cutoff (FLR
function > 2.7%/min/m2) [17]. FLR volume and function kinetics after
embolization are different. After PVE, the increase in function appears
to be higher than the increase in the FLR volume [18]. When adding
embolization of one or two sus-hepatic veins to PVE, improvement
in the FLR function is also higher than that of the FLR volume [19].
HBS with SPECT/CT may be used by surgeons performing the ALPPS
procedure (Associating Liver Partition and Portal Vein Ligation for
Staged Hepatectomy ). Indeed, the increase of the FLR volume after
the stage 1 procedure of ALPPS, is not followed by a similar increase in
FLR function. This may explain the quite high morbidity and mortality
of the procedure and confirm the place of functional assessment in
this technique. HBS may help to define the best timepoint to perform
the second stage of the procedure [20-27].
With 99mTc-mebrofenin HBS and SPECT combined with multiphasic
contrast-enhanced high resolution CT-scan, interventional radiologists
and surgeons have at their disposal a non-invasive imaging tool
providing both anatomic and functional (at segmental level)
information for a better selection of patients for hepatectomy and/or
IR embolization procedures. This technique may have a strong impact
on implication of care.
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603.2
Portal vein embolisation
D.C. Madoff
Interventional Radiology, New York Presbyterian/Weill Cornell Medical
Center, New York, NY, United States of America
Learning Objectives
1. To learn about indications for PVE and how selected the patient
2. To learn technical skills on PVE, and to understand how the
technique can compromise or enhance PVE results
3. To learn what the endpoints are and how to manage complications
No abstract available.

603.3
Venous deprivation
B. Guiu
Department of Radiology, St-Eloi University Hospital – Montpellier
School of Medicine, Montpellier, France
Learning Objectives
1. To describe the rational of PVD
2. To learn about the technique and mandatory end points
3. To learn about results and discuss advantages over PVE
No abstract available.
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603.4
Associating liver partition and portal vein ligation for staged
hepatectomy (ALPPS): better than PVE?
E. Schadde
Institute of Physiology, University of Zürich, Zürich, Switzerland
Learning Objectives
1. To describe the rational of ALPPS
2. To learn about the procedural technique
3. To learn about results and discuss advantages over PVE and PVD
Introduction: ALPPS has created a lot of attention in liver surgery
since it allows to accelerate and increase the volume of the future liver
remnant compared to portal vein ligation or portal vein embolization.
The question has been posed if it should replace PVE.
Section 1: At the beginning of the talk the question is differentiated
according to tumor types. So far, there is only very limited evidence
supporting the use of ALPPS in HCC. ALPPS in biliary tumors and
gallbladder cancer is clearly contraindicated based on current data.
There may be a role for ALPPS in very large pediatric hepatoblastoma,
but the advantage over PVE will be difficult to prove. Differently from
PVE which has utility in all primary liver tumors, the only potential
indication for ALPPS remain metastatic liver tumors.
Section 2: Has ALPPS then increased the resectability of metastatic
liver tumors compared to PVE? The answer is that while it may
have increased resectability, it remains unclear if ALPPS improves
oncological outcomes for the patients it is used in. Due to its
complications profile compared to PVE, ALPPS remains a second line
regenerative liver surgery procedure for patients with metastatic liver
disease. PVE should always be tried first, ALPPS used a second line
“salvage” manoever.
Section 3: ALPPS has a fundamental problem compared to PVE, a
high postoperative liver failure rate. While some have attributed
this to selection bias, some to the short period hypertrophy, there
is preliminary evidence that neither of these obvious explanations
apply. In contrast it may be that type of hypertrophy induced by
ALPPS is “immature” or “dysfunctional.” Since liver function change
is not been as routinely measured by clinicians as the change in liver
volume, the use of ALPPS has led to liver resections with inappropriate
FLR function. Whether this problem can be addressed by the ALPPS
modifications, remains so far unresolved. For PVE in contrast, there
has been no lack of congruence of volume and function, which is why
PVE should be preferred.
Section 4: Preliminary evidence is demonstrated that the rapid liver
hypertrophy that ALPPS achieves can also be achieved by double
embolization or of both portal and hepatic veins, the “complete venous
deprivation technique” Guiu et al. This can be demonstrated both in
humans and in an animal model. The acceleration of hypertrophy by
ALPPS and double embolization is best understood in the context in
the physiology of hepatotrophic factors.
Conclusion: While ALPPS has accelerated our understanding of
regenerative liver surgery, its clinical impact will remain limited. The
radiological interventions PVE and double embolization to increase
the future liver remnant will remain the work horses of regenerative
liver surgery.
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Clinical Evaluation Course
Osteoporosis and vertebral fractures
604.1
Imaging work-up
A. Manca
Unit of Radiology, Institute for Cancer Research and Treatment,
Candiolo, IT
No abstract available.

604.2
Which patient for IR?
N. Karunanithy
Interventional Radiology Department, Guy’s and St. Thomas Hospitals
NHS Foundation Trust, London, United Kingdom
No abstract available.

604.3
Percutaneous vertebroplasty
K.E. Wilhelm
Radiology, Johanniter Krankenhaus, Bonn, Germany
Osteoporosis is considered to be amongst the 10 most important
world diseases according to World Health Organization, leading to
Vertebral Compression Fractures (VCFs) which dramatically increase
morbidity and mortality [1–3]. VCFs produce direct and indirect
effects on patient quality of life and costs to the public health care
systems. Patients with VCF present an increased mortality risk and
lower survival rates compared to age-matched controls without VCF
(survival rate at 5 years calculated at 31%) [4-6].The quality of life of
osteoporotic women showed significantly worse values for women
with VCF compared to those without [7].
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Different vertebral augmentation procedures (VAPs) are used in order
to consolidate the VCFs, relief pain,and whenever possible achieve
vertebral body height restoration [8-10].
Percutaneous vertebroplasty (PVP) is an established and safe,
minimally invasive, image-guided procedure that provides nearly
immediate reduction or relief of pain caused by the VCF [4,10,11].
Preoperative imaging is needed to identify the fracture (or fractures),
estimate its age, define fracture anatomy, assess posterior vertebral
body wall integrity [12] and exclude other causes of back pain (i.e.
facet arthropathy, spinal canal stenosis and disc herniation) [13]. MRI
is a must in all patients considered for PVP as it provides information
regarding the age and healing status of the fracture (acute vs chronic,
incompletely healed vs consolidated). If there is any doubt regarding
the intactness of the posterior vertebral wall and the stability of the
fracture CT scan through the concerned level should be performed.
CT ist helpful to to plan the intended intervention, needle access
placement and site of injection for bone cement, too [13]. Additionally,
if the VCF level responsible for pain cannot be identified, despite the
applied clinical and imaging examinations, manual examination of the
spine under fluoroscopy can be used to localise the culprit lesion [14].
In general only experienced operators, who have been adequately
trained in the procedure, should perform VAPs [4].
The standard fixed fluoroscopic equipment used in interventional
radiology suites should be preferred over the mobile C-arms, as
image quality is higher and operator radiation exposure is less.
Single-plane fluoroscopy is sufficient in most cases, but the multiple
planes (anteroposterior, lateral and oblique views) should be used
to ensure a safe procedure. Nowadays, modern fixed fluoroscopy
equipment is also capable of cone beam CT which can be useful
to evaluate the fracture and vacuum phenomena in the adjacent
discs before vertebroplasty, and to identify any cement leakage
after vertebroplasty [15,16]. Cone beam CT can also be used to plan
computer-assisted needle guidance [16,17].
2009 two blinded, randomized controlled trials that failed
to demonstrate an advantage in their study populations for
vertebroplasty over a control intervention for either pain reduction
or disability improvement [18,19] may have contributed to the decline
in utilization of VP for treating VCFs in recent years.However, larger,
non-blinded, prospective randomized controlled studies and other
studies of vertebral augmentation have shown its efficacy [10,20] and
the technique has evolved to become a standard of care for VCFs [4].
As with any invasive procedure, the patient is most likely to benefit
when the procedure is performed in an appropriate environment by
qualified physicians [4].
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Interventional Radiology, Institut Bergonie, Bordeaux, France
No abstract available.

604.5
Medical treatment
J. Paccou
Rheumatology, Lille University Hospital, Lille, France
Osteoporosis is a generalized bone disease in which bone strength
is diminished, resulting in a risk of fractures (1). As a disease that
increases the risk and frequency of several severe fractures associated
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with devastating consequences, osteoporosis is a major public health
issue.
Vertebral fractures often occur without a fall, whereas the majority of
nonvertebral fractures are the consequence of falls. Vertebral fractures
are important to detect, as they portend a significantly increased
risk for future osteoporotic fractures and are also associated with
increased morbidity and mortality. Identifying vertebral fractures,
which are often not clinically apparent, is paramount to diagnosing
osteoporosis. In doing so, the clinician can risk stratify the patient and
treat to prevent future osteoporotic fractures and their associated
morbidity and mortality (2).
A recent fracture is a major risk factor for a further fracture in the
short term. This is the so called “imminent (i.e. 2 years) fracture risk” or
refracture. More specifically, in a large multinational study, the overall
incidence of a new vertebral fracture in the subsequent year after
suffering an initial vertebral fracture was 19.2% (95% CI 13.6–24.8%)
(3). Moreover, attention has been paid recently to a possible cascade
phenomenon i.e. the occurrence of multiples vertebral fractures
following osteoporosis medication discontinuation (4).
Fracture prevention is the treatment goal. Therefore, osteoporosis
therapy should aim both to increase bone strength and to decrease the
risk of falls. The management strategy thus combines pharmacological
and non-pharmacological components. The efficacy of available
osteoporosis medications in preventing fractures was proven in
populations with osteoporosis diagnosed based on BMD criteria or
on a history of fracture. Important considerations when selecting the
drug include beneficial or undesirable extra skeletal effects, specific
contraindications of each drug, constraints for patients, and decision
sharing with patients.
The following treatments are available in patients with vertebral
fractures: alendronate, 70 mg/week (or 10 mg/day); risedronate, 35
mg/week (or 75 mg on 2 consecutive days once a month or 5 mg/
day); zoledronic acid, 5 mg as a single intravenous infusion per year;
denosumab, 60 mg subcutaneously every 6 months; raloxifene, 60 mg/
day; teriparatide, 20 µg subcutaneously every day; and menopausal
hormone replacement therapy in women aged 50 to 60 years of age
who have menopausal symptoms. The recommended calcium intake
for patients older than 50 years of age is at least 1000 to 1200 mg.
Current recommendations state that the serum 25-OH-vitamin D level
should be kept at or above 30 ng/mL (75 nmol/L).
If osteoporosis is severe with very low BMD or multiple vertebral
fractures, bone anabolic treatment with PTH should be considered.
If the patient has previously suffered nonvertebral fractures or a hip
fracture, treatments with documented antifracture efficacy against
these types of fractures should be preferred.
Factors relevant to drug selection include age, the risk of vertebral and/
or non-vertebral fractures, and fracture type. Finally, the conditions
under which each drug is reimbursed by the health insurance system
must be respected. In every case, the patient should be informed
about the disease and its treatments. Emphasis should be placed on
treatment adherence as part of the process of shared decision making.
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604.6
Mortality and complication risks after osteoporotic vertebral
fractures
A.D. Kelekis
Attikon University Hospital, 2nd Radiology Dpt, National and
Kapodistrian University of Athens, Athens, Greece
It is a fact that even now, many physicians are reluctant to address a
patient for a bone augmentation procedure when an osteoporotic
vertebral compression fracture occurs. This is due mainy to the
two known randomized studies, which failed to show the clinical
effectiveness of bone augmentation. When one though analyses the
litterature comparing treated patients versus untreated patients and
the effects it has in morbidity and mortality the resuls are staggering.
According to Kado et al1, woment of 65 yo or more, with at least
one vertebral compression fracture (VCF) have 32% increased risk
of mortality compared with women without a VCF. Other studies
suggests that pts with VCF’s have a 40% lower survival after 8 yrs when
compared to age matched controls.
Edidin et al2 in an analysis of the Medicare population, treated patients
by vertebroplasty (VP) or kyphoplasty (KP) had statistically significant
higher survival rate (60.8%) compared to 50.0% for non-surgical
management group (NSM) (p<0.001). The treated group: was 18% less
likely to die by the end of the study than the NSM group (p<0.001). THe
adjusted life expectancy 85% greater for BKP/VP patients.
The FREE trial3, which was a randomized control trial between KP
and NSM concluded that KP improves patient quality of life and pain
averaged during 24 months and results in better improvement of
index vertebral body kyphotic angulation.
In summary, PK/VP of VCF’s improves survival for up to yrs when
compared to NSM w/ bed-rest, narcotics & extension bracing
(regardless of age, gender, number of fractures or co-morbidities)
In an analysis of German Claims Data, Lange et al4 showed that
patients with VCFs had higher survival rates when they were treated by
VP or KP. The initial higher cost of the treatment was offset by higher
pharmacy costs of the NSM group in the long run (4 years follow up)
New randomized studies, such as the VAPOUR study5 showed that the
patient actually treated had statistically a lower pain score (below 4
out of 10 in Numeric Analog Scale) than sham treatment.
Additionally, new structural material, such as PEEK are now used to
provide additional vertebral support. The KAST study6, a randomized
control study comparing PEEK structural material to KP has showed
similar effectiveness with less adjacent fractures, and lower extravasion
rates of polymer.
There are still controversies concerning each technique (VP and KP),
although Evans et al7, in a randomized control trial, were not able to
show any advantage of one technique versus the other.
Most complications are associated with material extravasation during
injection8. Vp is associated with higher number of visualized leakages,
although the clinically significant extravasations are similiar both in
Vp and KP. These can occur in:
Perivertebral: Usually asymptomatic
Foraminal: Nerve root irritation or compression
Epidural: Cord compression
IVC - Lungs: Pulmonary embolus
Disc space: Affecting mechanical properties?
Peri esophageal: Dysphagia (very rare).
According to multiple studies9, adjacent level fractures vary from 10
to 50%, alhough one should consider that the risk of a new fracture
in osteoporotic patients who have already suffered from an initial
fracture is above 20% per year.
In summary, complications from performing VP/KP may be less than
complicaitons from not performing the procedure.
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Focus Session
New frontiers in critical limb ischaemia
901.1
Percutaneous deep vein arterialisation
S. Kum
Vascular Service, Department of Surgery, Changi General Hospital,
Singapore, Singapore
Learning Objectives
1. To learn the principles of vein arterialisation
2. To learn the technical steps of the procedure
3. To become familiar with alternative techniques
No abstract available.
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901.2
Stem cells and gene therapy
S. Sharma, M. Sinha
Cardiovascular Radiology & Endovascular Interventions, All India
Institute of Medical Sciences, Delhi, India
Learning Objectives
1. To learn the basic principles of stem cells
2. To learn the basic principles of gene therapy for BTK arterial
disease
3. To become familiar with the indications and contraindications
on the use of stem cells and gene therapy
Critical limb ischemia (CLI) represents a severe form of peripheral artery
disease (PAD). The management strategies include medical, surgical
or endovascular intervention to restore straight line, pulsatile blood
flow to achieve wound healing, alleviate rest pain and prevent major
amputation. Below knee lesions pose challenges due to access issues,
poor distal run off, small vessel diameters, extensive calcifications and
concomitant multifocal proximal obstructive disease. Many times, a
strategy for surgical or endovascular revascularization may not be
feasible due to anatomically irreparable disease. Hence, management
strategies are constantly evolving.
New endovascular techniques & devices may improve short term
outcomes but fail progressively with time and eventually are not
much better than conventional techniques at long term, despite major
treatment cost escalation. Angiogenesis and cell based therapies have
emerged as a new frontier in this treatment and may the potential
to fulfill a crucial clinical need. Therapeutic angiogenesis using
recombinant proteins and genes amplifies adaptive neovascularization
and perfusion in tissues compromised by ischemia. There is growing
interest in gene and cell-based therapy. Many studies have evaluated
their safety and efficacy in patients with CLI who are not suitable
for revascularisation or when used as additives to endovascular
revascularization.
Therapeutic angiogenesis using recombinant proteins and genes
amplifies adaptive neovascularisation and perfusion in tissues
compromised by ischemia. There is evidence that administration of
growth factors can be employed to augment perfusion and collateral
flow. Many growth factors, including vascular endothelial growth
factor (VEGF), fibroblast growth factor (FGF) and hepatocyte growth
factor (HGF) have been shown to demonstrate angiogenic potential
to promote angiogenesis and arteriogenesis in revascularizing an
undersupplied tissue. (1) VEGF, a 45 kDa heparin-binding glycoprotein,
is most extensively studied. With intra-arterial and intramuscular
administration, it was reported to increase vascularity and salvage
limbs in a clinical study. (2) Two later RCTs using plasmid DNA and
adenovirus vector respectively failed to meet primary and secondary
end points with increased peripheral edema. (3,4) FGF therapy is safe
but beneficial effect has been inconsistent thus far as clinical trials
failed to demonstrate beneficial effects on primary or secondary end
points.(5) In-human clinical trial (Phase I/IIa) for HGF was initiated using
intramuscular injection of naked human HGF pDNA by Morishita et
al. (6) It showed significant improvement in ankle-brachial index, rest
pain, wound healing and walking distance at 2 months. No serious
adverse event was detected over 6 months and 2 years. Powell et al
assessed safety of intramuscular injection of HGF plasmid to improve
limb perfusion (HGF-STAT trial) and concluded that intramuscular
injection of HGF plasmid was safe and well tolerated. (7) We conducted
a trial in experimentally induced hind limb ischemia model in 24
rats, using graded doses of VEGF administered by intramuscular
injections under control of CMV promoter in three doses (200, 400
and 800 microgram) or saline in left thigh. Two weeks later, ischemia
was induced by excision of left femoral artery. IA-DSA of both limbs
was performed two days later. The rats were later euthanized for
pathologic and immune-cytochemistry studies. We showed that
collateral density and distal circulation improved following injection

FS / CS / FC / CEC / HL / HTS / CM

CIRSE 2018 Abstract Book
of VEGF and response was dose related. This improvement in capillary
density was well seen at IA-DSA performed before animals were
sacrificed. Many clinical phase 1 and 2 trials have evaluated safety
and efficacy of similar approaches with mixed results.
The concept of using growth factor eluting stents has also been
explored. These coated stents may help the endothelium to grow
back over the stent, a process called stent passivation. This serves
as a physical barrier to platelets adhesion and thus thrombosis. The
capacity of VEGF coated stents to accelerate re-endothelialisation and
reduce restenosis and thrombosis was tested using radiolabeled VEGF
absorbed onto the stents deployed into iliac arteries of New Zealand
white rabbit. (9) Local delivery via gene-eluting stent of naked plasmid
DNA encoding for human vascular endothelial growth factor (VEGF)-2
could achieve similar results on re-endothelialisation, as proposed
theoretically. This was practically assessed where phVEGF 2-plasmid
coated stents versus uncoated stents were deployed in a randomized,
blinded fashion in iliac arteries of 40 normocholesterolemic and 16
hypercholesterolemic rabbits in a study by Walter et al. (10) Bilayered
stents coated with VEGF plasmid in the outer layer and paclitaxel (PTX)
in the inner core have also been investigated with the rationale that
early release of VEGF gene would promote re-endothelialization, while
slow release of PTX would suppress smooth muscle cell proliferation.
(11) This model was successfully tested in coronary arteries in mini
swines with complete re-endothelialisation and significantly reduced
rate of lumen loss and suppressed in stent restenosis at 1 month. Some
studies have shown an improvement in rest pain and limb integrity.
There is emerging evidence to suggest that the effect of this therapy
may be more pronounced in Berger’s disease than in atherosclerosis. In
trials in which no statistically significant difference in the amputation
rate was observed between the treatment and control arms, significant
improvement in clinical symptoms was nonetheless observed in those
who received the growth factors. Even though there are potential risks
of gene therapy, no significant increase in mortality has been recorded
in any angiogenic gene therapy trial. In addition, there is no in vitro
or in vivo data to suggest that methods of therapeutic angiogenesis
increase the risk of neoplastic growth or metastasis. However, longer
term follow up may be needed to resolve this issue. The doses of
VEGF used in human studies have also not shown any risk of angioma
formation in the treated limbs. In addition, there is no evidence to
suggest that a transient increase in the levels of circulating VEGF and
FGF levels achieved during treatment is risky with respect to plaque
angiogenesis and atherogenesis. So far, no significant increase in
mortality related to athero-thrombotic events has been reported in
any angiogenic gene therapy trial.
Therapeutic angiogenesis using stem cells has the potential to rewrite
the treatment algorithms in patients with critical or chronic limb
ischemia. These cells have three characteristic properties, including
plasticity, homing and engraftment which make them well suited
for this treatment. Stem cells derived from early human embryos are
pluri-potent and can generate all committed cell types. These latter
cells are higher in number, expansion potential and differentiation
abilities if compared with SCs from adult tissues but have issues
related to adverse effects and ethical concerns. Hence, the clinical
experiences are largely restricted to the use of autologous adult
stem cells in various disease states. The migration, differentiation
and growth of stem cells are mediated by the nature of the tissue,
degree of injury and the type of stem cells involved. Damaged tissue
releases factors that induce homing of these cells to the site of injury.
In ischemic tissues, endogenous biochemical agents are released
stimulating angiogenesis. The angiogenesis is developed by vascular
cell proliferation and new capillary formation. Pre-clinical studies have
shown that angiogenic growth factors promote the development of
collateral arteries, a process that is termed as therapeutic angiogenesis.
This angiogenesis can be achieved either by growth factors or genes
encoding these proteins. Endothelial progenitor cells in CD34+ stem
cell fraction of adult human peripheral blood and bone marrow cells
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take part in postnatal neo-vascularization after mobilization from
bone marrow.
We conducted a pilot project using graded doses of stem cells in a
group of patients with CLI and showed that benefit in terms of relief
of rest pain and healing of ischemic ulcers was seen in all patients in
the treatment arm and this benefit was not dependent on the dose
of injected stem cells. Whereas in the control arm, no improvement
was seen in any patient, the critical limb ischemia improved in all
patients in the treatment groups who received three graded doses
of stem cells. No adverse effects related to the treatment were seen
in any patient. Subsequently, a randomized first in-human placebo
controlled double blind clinical trial was conducted that included 80
patients with no option CLI not suited for any form of revascularisation.
This trial was recently concluded and the preliminary results have
established the safety and efficacy of autologous stem cell therapy
for limb salvage in these patients.
The barriers to the development of stem cell therapy relate to the
autologous cell population is often heterogeneous, that may lead
to varied responses. Also, to obtain the large cell numbers needed
for transplantation, ex vivo cell expansion may be required, which
leads to regulatory concerns and increased cost and time. Advanced
disease also has the problem of cytokine resistance. Furthermore, the
cell engraftment efficiency is typically low upon transplantation and
may require multiple injections.
The therapeutic potential of stem cells can be further enhanced by
combining this treatment with gene therapy. In this approach, stem
cells can be genetically modified prior to transplantation in such a
way that particular cellular processes are strategically exploited to up
regulate expression of intracellular transcription factors or cell surface
receptors and over express desired therapeutic factors to induce a
biological response. This is likely to overcome insufficient paracrine
release, poor cell survival upon engraftment, and lack of cell homing
by controlling cell behaviour at intracellular signalling level.(1)
To reduce the occurrence of in-stent restenosis (ISR), stents have been
reshaped and improved in many aspects with the development of
drug and growth factor eluting stents. Bompais et al. used stem cells as
a source of seeding cells for coating the stents. (12) In a study by Xue et
al, MSCs derived from the bone marrow of New Zealand white rabbits
were used as seeding cells. The MSCs coated stents were deployed in
infrarenal abdominal aorta and they observed that intimal hyperplasia
and in-stent restenosis were significantly inhibited by MSCs coated
stent. In another study, stents seeded with transfected endothelial
cells at different VEGF levels were implanted in abdominal aortas
of New Zealand white rabbits to study re-endothelialisation and
inhibition of instent stenosis. (13) It was observed that stents with cells
exposed to excess VEGF expression were almost completely covered
with cells after stent implantation for one week. Endothelial cells
exposed to VEGF over expression also reduced neointimal hyperplasia,
promoted endothelialisation and reduced instent restenosis.
Platelet rich plasma (PRP) may also be used in this group of patients.
PRP is defined as a sequestration and concentration of platelets
within the plasma fraction of autologous blood. A milieu of growth
factors secreted from the a-granules of activated platelets after injury,
specifically PDGF, TGF-b, EGF, VEGF-A and IGF-1, play a critical role in
the initiation and process of bone and soft tissue healing. Kontopodis
et al sought to investigate the effect of autologous platelet-rich
plasma (PRP) on the healing rate of diabetic foot ulcers in patients
with diabetes and concomitant PAD. Diabetic patients with foot ulcers
presenting with PAD who were treated with local growth factors in a
single center, during a 24-month period from May 2009 to April 2011,
were retrospectively reviewed. Overall, 72 patients were evaluated, 30
with CLI. Ulcer area reduction >50% was observed in 58/72 patients
while reduction >90% was achieved in 52/72 patients. There were 14
(19%) major and minor amputations, whereas the limb salvage rate
was 89%. The notion that PRP could provide an autologous source of
these essential growth factors and directly benefit CLI shows promise
but needs validation by further studies.
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Although proof from large randomized trials for above therapies is
still inconsistent, these treatments have shown the ability to improve
perfusion by inducing arteriogenesis, angiogenesis or vasculogenesis
in selected patients. Pre-clinical studies with combination of cell and
gene therapy have also shown encouraging results. This may be an
alternative option to address the limited number and function of
progenitor cells in elderly patients, those with co-morbidities and
the challenge of cytokine resistance. Further research will define
their role in suitable patients. The evidence for cell-based therapies
is encouraging. There is a need for optimized trials to define the
treatment algorithms in these patients.
References
1. Makarevich P, Rubina Rubina KA, Diykanov Diykanov DT,
Tkachuk Tkachuk VA, Parfyonova Parfyonova YV. Therapeutic
Angiogenesis Using Growth Factors: Current State and Prospects
for Development. Vol. 9_2015. 2015. 59 p.
2. Isner JM, Baumgartner I, Rauh G, Schainfeld R, Blair R, Manor
O, et al. Treatment of thromboangiitis obliterans (Buerger’s
disease) by intramuscular gene transfer of vascular endothelial
growth factor: preliminary clinical results. J Vasc Surg. 1998
Dec;28(6):964-973; discussion 73-75.
3. Kusumanto YH, van Weel V, Mulder NH, Smit AJ, van den
Dungen JJ a. M, Hooymans JMM, et al. Treatment with intramuscular vascular endothelial growth factor gene compared with
placebo for patients with diabetes mellitus and critical limb
ischemia: a double-blind randomized trial. Hum Gene Ther. 2006
Jun;17(6):683–91.
4. Rajagopalan S, Mohler ER, Lederman RJ, Mendelsohn FO,
Saucedo JF, Goldman CK, et al. Regional angiogenesis with
vascular endothelial growth factor in peripheral arterial disease:
a phase II randomized, double-blind, controlled study of adenoviral delivery of vascular endothelial growth factor 121 in
patients with disabling intermittent claudication. Circulation.
2003 Oct 21;108(16):1933–8.
5. Belch J, Hiatt WR, Baumgartner I, Driver IV, Nikol S, Norgren L,
et al. Effect of fibroblast growth factor NV1FGF on amputation
and death: a randomised placebo-controlled trial of gene
therapy in critical limb ischaemia. Lancet Lond Engl. 2011 Jun
4;377(9781):1929–37.
6. Morishita R, Makino H, Aoki M, Hashiya N, Yamasaki K, Azuma J,
et al. Phase I/IIa clinical trial of therapeutic angiogenesis using
hepatocyte growth factor gene transfer to treat critical limb
ischemia. Arterioscler Thromb Vasc Biol. 2011 Mar;31(3):713–20.
7. Powell RJ, Simons M, Mendelsohn FO, Daniel G, Henry TD, Koga
M, et al. Results of a double-blind, placebo-controlled study
to assess the safety of intramuscular injection of hepatocyte
growth factor plasmid to improve limb perfusion in patients
with critical limb ischemia. Circulation. 2008 Jul 1;118(1):58–65.
8. Powell RJ, Goodney P, Mendelsohn FO, Moen EK, Annex
BH. Safety and efficacy of patient specific intramuscular
injection of HGF plasmid gene therapy on limb perfusion
and wound healing in patients with ischemic lower extremity
ulceration: Results of the HGF-0205 trial. J Vasc Surg. 2010
Dec;52(6):1525–30.
9. Swanson N, Hogrefe K, Javed Q, Malik N, Gershlick AH. Vascular
endothelial growth factor (VEGF)-eluting stents: in vivo effects
on thrombosis, endothelialization and intimal hyperplasia. J
Invasive Cardiol. 2003 Dec;15(12):688–92.
10. Walter DH, Cejna M, Diaz-Sandoval L, Willis S, Kirkwood L,
Stratford PW, et al. Local gene transfer of phVEGF-2 plasmid
by gene-eluting stents: an alternative strategy for inhibition of
restenosis. Circulation. 2004 Jul 6;110(1):36–45.
11. Yang J, Zeng Y, Zhang C, Chen Y-X, Yang Z, Li Y, et al. The
prevention of restenosis in vivo with a VEGF gene and paclitaxel
co-eluting stent. Biomaterials. 2013 Feb 1;34(6):1635–43.

FS / CS / FC / CEC / HL / HTS / CM

41

12. Bompais H, Chagraoui J, Canron X, Crisan M, Liu XH, Anjo A, et
al. Human endothelial cells derived from circulating progenitors
display specific functional properties compared with mature
vessel wall endothelial cells. Blood. 2004 Apr 1;103(7):2577–84.
13. Wu X, Zhao Y, Tang C, Yin T, Du R, Tian J, et al.
Re-Endothelialization Study on Endovascular Stents Seeded by
Endothelial Cells through Up- or Downregulation of VEGF. ACS
Appl Mater Interfaces. 2016 Mar 23;8(11):7578–89.

901.3
Perfusion angiography
J.A. Reekers
Department of Radiology, Academic Medical Centre, Amsterdam,
Netherlands
Learning Objectives
1. To learn the basic principles of perfusion angiography
2. To become familiar with the technical aspects
3. To become familiar on which patients might benefit from
perfusion angiography
Perfusion angiography (PA) measures total flow ( volume /time) in a 2D
region of interest (ROI) for a 3D object like a foot. When flow is equally
distributed the 2D flow will be the same for every ROI. Perfusion
angiography is the only modality that is able to measure total organ
flow, including macrovessels, microcirculation and tissue, and flow
distribution. PA can be used to measure difference in local flow as
well as flow changes after intervention. It has the potential to be used
for functional imaging after pharmacologic interventions measuring
the flow changes. PA cannot be used for absolute quantitative flow
measurements as flow is unique in every person. A special software
application ( philips healthcare) and standardized data application is
mandatory.
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901.4
Novel drug delivery technologies
R. Gandini
Diagnostic and Interventional Radiology, Policlinico Tor Vergata, Rome,
Italy
Learning Objectives
1. To learn the principles of drug elution in BTK diasese
2. To learn about the technique
3. To become familiar with the alternative drug-eluting therapies
and understand the main differences between them
This lecture will focus on novel drug delivery technologies.
With an increasingly aging population and a rising incidence of
diabetes mellitus in the worldwide, the prevalence and clinical
significance of peripheral artery disease continues to heighten.
Endovascular intervention is a well-recognized treatment modality for
PAD, especially for patients with multiple comorbidities. Compared
with surgical bypass procedures, endovascular intervention is
associated with decreased morbidity and a faster recovery time.
However, the durability of endovascular interventions for peripheral
artery disease has been limited by high rates of restenosis, most
notably in the infrainguinal and infrapopliteal vasculature, after
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percutaneous transluminal angioplasty and bare-metal stent
implantation.
The principal mechanism of restenosis for both percutaneous
transluminal angioplasty and bare metal stent is thought to be
neointimal hyperplasia due to mechanical injury of the vessel wall.
In particular bare metal stent implantation leads to higher rates of
in-stent restenosis when used to treat peripheral artery disease due
to increased biomechanical stress at the femoropopliteal territory.
The advent of drug-eluting technology and other technologies such
as cutting balloons, atherectomy, and cryoplasty have been a direct
result of the desire to decrease restenosis rates.
Two different drugs have been used in drug eluting stent and balloons:
paclitaxel, an antineoplastic drug; and sirolimus (and sirolimus
analogs such as zotarolimus and everolimus), an immunosuppressant.
Paclitaxel inhibits smooth muscle cell proliferation, extracellular
matrix secretion, and migration by enhancing the assembly of stable
but dysfunctional polymerized microtubules. Sirolimus also blocks
vascular smooth muscle cell migration and proliferation by arresting
the cell at the G1-S checkpoint—a point in the cell cycle that does
not cause cell death. Both drugs are lipophilic, which enhances tissue
uptake; however, determining and efficiently delivering an optimal
dose remains a challenge. Drug densities used on drug eluting
balloons are generally higher than those used on drug eluting stent
because the amount of time available for drug transfer is significantly
less with balloon inflation than it is with stent implantation.
Drug-coated stents and drug-coated balloons have been the focus of
technological innovation in preventing and treating restenosis. In the
last 5 years, 6 meta-analyses have synthesized data from many recent
clinical trials to examine the efficacy of drug-eluting technologies
compared with conventional approach.
Despite the introduction of these new technologies, in drug-eluting
trials DEB, a 10% to 20% rate of restenosis still persists in patients with
claudication, and none of these trials have focused on severe calcified
and long lesions, in which results with other treatment modalities
have been associated with worse clinical outcomes and higher rates
of restenosis.
In particular calcified lesions should reduce the effect of drug-eluting
technologies, jeopardizing the penetrations of drug in vessel wall.
Recently the combination of ultrasound plasty and atherectomies
devices have demonstrated an improvement of outcomes used in
combination with drug eluting approaches. Ultrasound plasty acts
with a modification of plaque structure allowing a more efficacious
penetration of drugs. With the same approach atherectomy with the
ablation of atherosclerotic calcific plaque allows an increased effect
of drug on vessel wall.
This lecture will focus on differentiate these new technologies and
approaches.
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adjuvant systemic therapy (FOLFOX ±bevacizumab) versus systemic
therapy alone (FOLFOX ±bevacizumab).
22 centers in Europe were recruited and they randomised 119 patients
with unresectable colon liver metastases with 60 patients in the
experimental arm and 59 patients in the control arm.
The inclusion criteria were: age 18-80 years, unresectable CLM,
number of lesions ≤10 with RFA lesion size ≤ 4cm, disease confined to
the liver, WHO Performance Status 0-1, no prior chemotherapy except
for metastatic disease confined to the liver (< 3 last months).
The primary end point was a 30-month overall survival (OS) rate higher
than 38% in the combined modality arm.
Secondary end points were progression-free survival (PFS), OS, and
health-related quality of life.
The results showed median overall survival was 45.3 months for RFA
plus systemic treatment versus 40.5 months for systemic treatment
only (p = 0.22). PFS rate at 3 years for combined treatment was 27.6%
compared to 10.6% for systemic treatment only (p = 0.025).
The trial results demonstrated for the first time in a randomized trial
that aggressive local ablative treatment of colorectal liver metastases
can improve overall survival
The major limitation of this trial is that yhe CLOCC trial is a phase II trial
because of a sample size lower than the sample size initially planned
for a phase III trial.
A larger sample size would have offered better protection against
possible risks of imbalances between treatment arms and a better
reassurance on the external validity of the results. Moreover, although
the effect of RFA treatment on PFS was significant, compelling
evidence on the effect of RFA on overall survival is still lacking.
To conclude with this trial the surgical and radiological community
accepted RFA as an attractive treatment modality in patients
with unresectable CLM. In all cases it is mandatory a specialized
multidisciplinary teams in assessing the suitability for RFA treatment.
New randomized trials are warranted to increase certainty the
effectiveness of RFA and other emerging ablation techniques,
especially MWA comparing with surgical treatment also in resectable
CML.
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SARAH trial

CLOCC trial
G. Carrafiello
Diagnostic and Interventional Radiology, University of Milan, Milan,
Italy
Learning Objectives
1. To learn about CLOCC study design and results
2. To understand strengths and weaknesses of the study
3. To learn about impact of the study in clinical practice and the
need for future research in ablation for liver colorectal mets
The CLOCC is a randomised phase II study that was focused on patients
with unresectable colorectal liver metastases (CLM) randomized
between radiofrequency ablation (RFA) (± surgical resection) +

J.I. Bilbao, A. Ezponda
Radiology, Clínica Universidad de Navarra, Pamplona, Spain
Learning Objectives
1. To learn about SARAH study design and results
2. To understand strengths and weaknesses of the study
3. To learn about impact of the study in clinical practice and the
need for future research about radioembolisation in HCC
The SARAH Trial – What can we learn from the outcome?
Background
The prognosis for patients with untreated advanced hepatocellular
carcinoma (HCC) is generally poor. Sorafenib, a systemic tyrosine
kinase inhibitor, is the current recommended treatment for advanced
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HCC [1-3], however its use is associated with a high level of toxicity
[2-4]. Although previous cohort studies, had shown selective internal
radiation therapy (SIRT) with yttrium-90 (Y-90) resin microspheres to
have efficacy in advanced HCC [5, 6], there had been no head-to-head
trial versus sorafenib until the SARAH and SIRveNIB trials [7, 8].
Patients and methods
SARAH was a multicentre, open-label, randomised, controlled,
investigator-initiated, phase 3 trial performed at 25 centres in France
specialising in liver disease. Eligible patients were ≥18 years of age with
life expectancy >3 months, with an Eastern Cooperative Oncology
Group (ECOG) performance status of 0 or 1, Child-Pugh liver function
class A or B score of 7 or lower, and locally advanced HCC (Barcelona
Clinic Liver Cancer [BCLC] stage C), or recurrent HCC not suitable for
other surgical resection, liver transplantation, or ablation, or HCC and
had failed two rounds of transarterial chemoembolization (TACE).
Patients were randomized 1:1 to SIRT with Y-90 resin microspheres
(SIR-Spheres®, Sirtex Medical, Sydney, Australia) starting 2–5 weeks
after randomization, or continuous oral sorafenib (Nexavar®; Bayer
HealthCare Pharmaceuticals Inc.) (400 mg twice daily) starting in
the week following randomization. The primary efficacy outcome of
the study was overall survival (OS) in the ITT population. Secondary
endpoints included tumour response rates by Evaluation Criteria
In Solid Tumors (RECIST) 1:1 criteria, radiological progression free
survival (PFS) overall and in the liver and quality of life (QoL). Safety
was assessed by Common Terminology Criteria for Adverse Events
(CTCAE) in all patients who underwent one or more SIRT work-up
examinations or had received at least one dose of sorafenib.
Results
A total of 467 patients with HCC were randomized to treatment.
Eight patients subsequently withdrew consent and 237 patients
were randomly assigned to SIRT and 222 to sorafenib. The median
time between randomisation and initiation of treatment in the SIRT
group and sorafenib group was 29 days (IQR 23–36) and 7 days (3–9),
respectively. In the SIRT group, 53/237 (22%) patients did not receive
SIRT with 26/53 (49%) patients instead receiving sorafenib. Median
follow-up in the SIRT group and sorafenib group was 27.9 months
(IQR 21.9–33.6) and 28.1 months (20.0–35.3), respectively. Median OS
in the ITT population was 8.0 months (95% CI 6.7–9.9) in the SIRT group
versus 9.9 months (8.7–11.4) in the sorafenib group (hazard ratio (HR);
1.15 [95% CI 0.94–1.41]; p=0.18). In the per-protocol population, median
OS was 9.9 months (95% CI 8.0–12.7) in the SIRT group versus 9.9
months (9.0–11.6) in the sorafenib group (HR 0.99 [95% CI 0.79–1.24]).
In the ITT population, 36/190 (19%; 95% CI 13.7–25.4) evaluable
patients in the SIRT group and 23/198 (12%; 7.5–16.9) patients in the
sorafenib group achieved a complete or partial response (p=0.0421).
In the SIRT group, in the ITT population median PFS was 4.1 months
(95% CI 3.8–4.6) versus 3.7 months (3.3–5.4) in the sorafenib group (HR
1.03 [95% CI 0.85–1.25]; p=0·76. Cumulative incidence of radiological
progression at any site did not differ in both groups (p = 0.255).
Cumulative incidence of radiological progression in the liver as first
event was significantly lower in the SIRT than in the sorafenib group
(p = 0.015), corresponding to a 27% reduction of the sub-distribution
hazard ratio (SHR = 0.731 [95% CI 0.569–0.939]) [9].
In the SIRT group and sorafenib group, 1297 treatment-related
adverse events (230 grade ≥3) and 2837 (411 grade ≥3) were reported,
respectively. One or more treatment-related AEs were reported in
173/226 (77%) patients (including 92 [41%] grade ≥3 AEs) in the SIRT
group and 203/216 (94%) patients (including 136 [63%] grade ≥3 AEs)
in the sorafenib group.
Quality of life (QoL) measured with the global health status subscore of the QLQ-C30, was significantly better in the SIRT than in
the sorafenib group (group effect p=0.005; time effect p<0.001; ITT
population), and the between-group difference tended to increase
with time (group-time interaction p=0.045) [7].
Discussion
The SARAH trial showed that SIRT did not improve OS or PFS compared
with sorafenib in patients with advanced HCC. However, the trial
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did show some signals that SIRT could have potential benefits for
some patients with advanced HCC, and importantly, there are key
learnings from the conduct of the trial that may allow us to design
more informative studies in the future.
The design and conduct of SARAH included a number of adjustable
factors that may have contributed to the measured outcomes.
The high proportion of patients in the SIRT group (22%) who did
not receive the allocated treatment (but were included in the ITT
population), compared with <5% in the sorafenib group, with many
of the patients allocated to SIRT receiving sorafenib, could dilute the
effect of treatment in the SIRT group. Reasons for ITT failures included
SIRT contraindication (i.e. lung shunt higher >20% and a digestive
shunt identified with MAA scintigraphy). To randomize patients to SIRT
treatment, before such contraindications are known, systematically
introduced a bias that may have hindered the study’s capacity to
determine the true effect size of SIRT. Furthermore, initiation of SIRT
was scheduled for between 2–5 weeks after randomization, this delay
between randomization and treatment may have contributed to the
high proportion of patients who did not receive treatment as some
patients may have progressed during the delay or had withdrawn
consent.
Another important consideration for future studies of SIRT (and
patient selection in clinical practice) is the tumour-absorbed dose.
SIRT is a radiotherapy technique and the tumour-absorbed dose is an
important factor in outcomes. A secondary objective of SARAH was
to correlate the tumour-absorbed dose with tumour response and OS.
A sub-study to assess the role of 99mTcMAA SPECT/CT (to calculate
tumour-absorbed dose) in predicting OS and tumour response was
conducted on data from SARAH. Of the 184 patents from SARAH, who
received SIRT, 121 and 109 were included in the survival and tumour
response analyses, respectively, based on the available dosimetric
and tumour response data. Median OS of this cohort was 9.3 months
(95% CI 6.7–10.7). The median tumour-absorbed dose was 112.2 Gy
(IQR 67.0–220.0). Median OS was significantly longer in patients who
received ≥100 Gy (14.1 months; 95% CI 9.6–18.6) than in patients who
received <100 Gy (6.1 months; 95% CI 4.9–6.8; p<0.0001). The disease
control rate (DC) was 63.7%, and the tumour-absorbed dose was
significantly higher in those with DC (median 121.4 Gy [IQR 86.0–189.8])
than in patients without DC (85.1 Gy [IQR 58.4–164.3]; p=0.00204).
Objective response rate (ORR) was 20.5%, but there was no significant
correlation between ORR and tumour-absorbed dose; median 133.4 Gy
(IQR 76.2 – 238.1) in those with an objective response versus 103.6 Gy
(IQR 72.0–174.7) in those without an objective response (p=0.2) [10].
Dosimetric assessments may be a valuable tool in the interpretation of
the treatment effects of SIRT and should form a part of future studies
on this treatment.
The populations in which SIRT or sorafenib are most effective need to
be established. The SHARP trial demonstrated the efficacy of sorafenib
versus placebo [3]. Although OS in the SIRT group of SARAH was similar
to that in the sorafenib group of the SHARP trial, there were important
differences between the recruited populations in these two studies
that may have affected the ability to detect differences in treatment
effects. SARAH study excluded patients with extrahepatic metastases
as it was designed to compared systemic therapy with a liver-directed
therapy. Also, most patients in SARAH had portal vein invasion,
including complete invasion, whereas the proportion of patients in
SHARP with PVT was markedly lower [3]. This is important because
the prognosis in HCC patients with portal vein invasion is known to
be worse than in patients with no extrahepatic spread [11, 12]. There
was also a higher proportion of Child-Pugh B patients in SARAH trial
than SHARP trial (16% vs 3%) [3], with Child-Pugh B patients reported
to have a worse prognosis in this series than the Child-Pugh A patients
[7]. This high proportion of patients that could be deemed hard to
treat may be important in interpreting the SARAH study results, and
is relevant for determining inclusion criteria for future studies and
ultimately in defining the appropriate patient populations for SIRT
or sorafenib.
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Although the primary outcome was not achieved, SARAH
demonstrated benefits of SIRT in some patients with advanced
HCC. First, the tumour response rate was significantly higher with
SIRT than with sorafenib, time to progression as the first event was
significantly longer, treatment-related AEs (including AEs of ≥3 Grade)
were considerably less frequent with SIRT than with sorafenib, and
the QoL was improved in the SIRT group. Defining the predictors of
such response (possibly via more refined dosimetry) may yet provide
patients with a well-tolerated and effective alternative to sorafenib.
Conclusion
In patients with locally advanced or intermediate-stage HCC after
TACE, OS did not significantly differ between the SIRT and sorafenib
in the SARAH trial.
The results of the SARAH trial should not be viewed too negatively. The
secondary endpoints of the study indicate that SIRT with Y-90 resin
microspheres is better tolerated and improves QoL when compared
with sorafenib and this may be important to the patient. There are
also hints from the sub-study of SARAH that dosimetric assessment
may be of value in optimising SIRT and may help to more accurately
in determine the treatment effects of SIRT. Such assessments should
be utilized in future trials, and novel methodology should be sought
to avoid the high rates of non-protocol treatment and delays between
randomisation and receipt of SIRT.
SARAH was the first large scale comparison of sorafenib with SIRT, and
rather than viewing the results as the end of the story, we can learn
from these findings to move to the next chapter of HCC management.
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SIRFLOX and FOXFIRE trial
T.K. Helmberger
Institut für Diagnostische und Interventionelle Radiologie und
Nuklearmedizin, Klinikum Bogenhausen, Munich, Germany
Learning Objectives
1. To learn about SIRFLOX and FOXFire study designs and results
2. To understand strengths and weaknesses of the study
3. To learn about impact of the study in clinical practice and the
need for future research about radioembolisation in colorectal
metastases
No abstract available.
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SORAMIC trial
R. Iezzi
Department of Bioimaging and Radiological Sciences - Institute of
Radiology, “A. Gemelli” Hospital - Catholic University, Rome, Italy
Learning Objectives
1. To learn about SORAMIC study design and results
2. To understand strengths and weaknesses of the study
3. To learn about impact of the study in clinical practice and the
need for future research about radioembolisation in HCC
Soramic Trial is a large investigator-initiated randomised controlled
trial (RCT) evaluating sorafenib in combination with local microtherapies comprising either radiofrequency ablation (curative group)
or SIR-Spheres microspheres (palliative group) for the treatment
of unresectable hepatocellular carcinoma (HCC), and guided by
Gd-EOB-DTPA (Primovist®)-enhanced magnetic resonance imaging
(MRI). SORAMIC combines the most promising novel diagnostic and
therapeutic approaches in HCC treatment available to date: diagnosis
with hepatocyte specific contrast agent Primovist®; microtherapy with
SIRT (Y90 radioembolisation) or radiofrequency ablation; and systemic
treatment with thyrosinekinase inhibitor Sorafenib.
This open-project represents an effort to combine the expertise of
Hepatologists, Oncologists, Diagnostic and Interventional Radiologists,
Nuclear medicine specialists, Surgeons and Pathologists to invent and
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prove the finest therapeutic combinations for diagnosis and treatment
of hepatocellular cancer. It is a fine example of interdisciplinary work
to achieve the best results for HCC patients. The primary endpoint of
the curative arm was time-to recurrence whereas for palliative arm was
overall survival (OS). Secondary endpoints included safety with results
obtained for stratified population. The final results of the palliative
cohort were obtained as well as also subgroup analyses.
The aim of this presentation will be to show results obtained by this
open-project, highlighting very interesting hypotheses generated and
discussing potential study limitations with an overview of potential
future related projects.

Focus Session
Embolotherapy in urology
904.1
Embolisation of renal masses
B. Gebauer
Klinik für Strahlenheilkunde, Charité Universitätsmedizin Berlin, Berlin,
Germany
Learning Objectives
1. To learn about indications of embolotherapy in renal masses
2. To understand the role of embolisation in comparison to
ablative therapy
3. To learn about the results and complications
Renal artery embolisation is indicated under limited circumstances.
The goal and extend of embolisation is different, indications are:
Tumor Embolisation (e.g. pre-operatively to reduce intraoperative
blood loss, pre-ablative to reduce blood loss and heat sink during
ablation, palliative to reduce tumor mass and tumor mass symptoms,
in Angiomyolipomas (AML) as a prophylactic embolisation to prevent
spontaneous bleeding. Non-Tumor related indications for renal artery
embolisation are defunctionalisation (e.g. renal embolisation of
hypertension in hyperaldosteronism in renal hypoplasia, embolization
of a non-functioning graft), control of spontaneous or postoperative/
interventional bleeding, renal artery aneurysms, renal vascular
malformations and renal artery fistulas.
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904.2
Bladder and prostate embolisation for haematuria
M. Grosso, P. Demaria, A. Cerutti, S. Bongiovanni
Radiology, Ospedale Santa Croce e Carle, Cuneo, Italy
Learning Objectives
1. To learn about indications for embolisation in comparison with
endoscopic treatment
2. To learn the vascular anatomy and technique of embolisation
3. To show what difficulties can occur during embolotherapy:
results and complications
Haematuria due to vesical or prostatic bleedings can be a critical
condition in patients with severe comorbidities. Radical surgery may
not be feasible in patients with advanced urological malignancy,
radiation cystitis, cyclophosphamide-induced cystitis, severe
infection, transurethral resection of the prostate, complications of
haematopoietic stem cell transplantation.
Haemorrhagic cystitis is commonly treated with irrigation of the
bladder throuh a three-way catheter, cystoscopic interventional
guided procedure with cystodiathermy, irrigation with silver nitrate
or alum solution, Helmstein balloon compression, but in many
patients bleeding cannot be controlled by conservative measures.
Transcatheter embolisation of vesical or prostatic artery is indicated in
patients when endoscopic or conservative treatment have failed and
surgery is contraindicated. Embolisation can be a minimally invasive
procedure to control a potential life threatening condition.
Vesical artery is a branch of hypogastric artery which delivers blood
to the fundus of the bladder; prostate and seminal vesicles are
supplied by the inferior vesical artery in males. This artery may have
a common trunk with the superior gluteal and internal pudendal.
The prostatic artery can arise from several origins in the pelvis
and may have different names according to different authors and
publications. Two main arterial branches usally supply the prostate
gland: the anteromedial branch that vascularizes the central gland
including the medial lobe, and the postelolateral that vascularizes
the peripheral zone and the apex. Usually these two branches
originate from a single common trunk (the prostatic artery); however,
they can arise from indipendent origins. Following the recent great
interest to Prostatic Artery Embolisation (PAE) for patients with
Benign Prostatic Hyperplasia (BPH), Carnevale et al. suggested an
anatomical classification categorizing origins of the prostatic arteries
into five types. Type I pattern is characterized by a common origin of
the superior vesical artery (SVA) and inferior vesical artery (IVA) from
the anterior division of the internal iliac artery (IIA); prostatic artery,
in type II pattern, origins from anterior division of IIA independently
and inferiorly to SVA; in type III prostatic artery origins from the upper
or middle third of obturator artery; type IV prostatic artery from the
upper or middle third of the internal pudendal artery (IPA); type V
includes all less common origins.
The common technique consist in a femoral percutaneous access
(only a few cases reported brachial access) previous local anesthesia,
a distal abdominal aortogram and a selective angiography of the
internal iliac arteries, using a 5F catheter, followed by a selective or
superselective target catheterization of prostatic or vesical branches.
In the first experience the embolisations were generally performed
using Gelfoam and the target artery was the anterior branch of
the internal iliac artery; this technique was generally effective in
managing haematuria but was associated with a high rate of severe
complications. In the last decade the superselective embolisation of
vesical and prostatic arteries has been proposed with better results.
Embolisation is then performed using microparticles as PolyVinyl
Alcohol (PVA) or tris-acryl gelatine spherical particles ranging from
300 to 500 µm like Embosphere (Merit Medical Systems Inc., South
Jordan, USA). As the distal branches fill, larger particles (500-700 µm)
are released. When superselective catheterization is unsuccessful,
coil blockade can be performed in a selective manner. Carefully sized
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coils (0.035 or 0.018 inch) are used to occlude a non-target artery at
its ostium. This technique permits protecting non-target vessels (e.g.
superior gluteal artery) during occlusive particles release.
Embolization should always be bilateral because the numerous
collateral vessel from the controlateral side can cause recurrence
of bleeding. Common complications are not frequent and include
sepsis, gluteal pain, nausea, bladder necrosis and gait disturbances. As
reported by numerous published series, the success rates in the initial
control of pelvic haemorrhage varies from 70% to 95%. Although these
results support the effectiveness of transcatheter arterial embolisation
for the immediate control of pelvic bleeding, only a few report the
long term results.
In conclusion superselective embolization is used to control refractory
life-threatening haematuria or pelvic bleeding when conservative
therapies fail. It is a well-tolerated procedure with few complications,
but long term effectiveness of the procedure requires further
investigation.
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904.3
The role of IR in high-flow and low-flow priapism
K.R. Kim
Department of Radiology, UNC-Chapel Hill, Chapel Hill, NC, United
States of America
Learning Objectives
1. To review the difference in high and low flow priapism, the
causes and role of the IR and urologist
2. To learn about IR treatment options, the technique and material
3. To learn about the results and complications
Priapism is partial penile tumescence that continues for more
than 4 hours beyond sexual stimulation or is entirely unrelated to
sexual stimulation. It is a complex medical emergency with varied
pathophysiology, usually requiring prompt medical and sometimes
surgical management to prevent complications such as irreversible
erectile dysfunction.
For clinical management, priapism can be stratified into three types:
low-flow priapism (ischemic, veno-occlusive), stuttering priapism
(intermittent) and high-flow priapism (HFP) (non-ischemic, arterial).
The HFP is much less common than the low-flow condition, and the
etiology is largely attributed to trauma. It is typically the result of
injuries to the crura or corpora resulting in laceration of the cavernous
artery or one of its branches within the corpora.
Any mechanism that lacerates a cavernous artery or arteriole can
produce unregulated pooling of blood in the sinusoidal space with
consequence erection, but the cavernous environment does not
become ischemic secondary to the continuous influx of arterial blood.
The corpora are tumescent but not rigid, and patients do not complain
of pain with erection.
Blood gas analyses from the cavernous bodies, color Doppler
ultrasonography (US) and transcatheter angiography of the pudendal
arteries have been proven valuable diagnostic approaches for the
treatment of HFP.
In contrast to the low-flow condition, HPF is not considered an
emergency situation and does not require immediate intervention.
Conservative management should be the first-line treatment as
there is a 60% chance of spontaneous resolution. However, there is
increasing clinical evidence that long-standing HFP could eventually
lead to cavernosal fibrotic changes and erectile dysfunction; therefore,
patients who do not respond to conservative management may
require treatment that is more aggressive.
Transcatheter embolization of the lacerated arterial branch has
become the current minimally invasive therapy of choice; there have
been many reports regarding embolic agents used in embolization,
such as autologous blood clot, gelatin sponge, polyvinyl alcohol
particles, n-butyl cyanoacrylate, and microcoils. Some investigators
advocate the use of temporary occlusive agents such as autologous
blood clot or gelatin sponge to allow eventual recanalization and
preserve erectile function; however, others have shown preservation
of sexual function with permanent agents. All of these occlusive
agents achieve a similar 75% resolution rate. The reported recurrence
rates after selective embolization treatment are 30 to 40%, requiring
repeated embolization.
Surgical management with transcorporal fistula ligation is reserved
for cases where repeated embolization has failed, as it carries a higher
risk of future erectile dysfunction.
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904.4
Spermatic vein embolisation
A.C. Roberts
Radiology, UCSD Medical Center, Thornton Hospital, La Jolla, CA,
United States of America
Learning Objectives
1. To learn the anatomy and collateral venous supply
2. To learn about the clinical presentation and indications for
embolisation
3. To review percutaneous options and the role of imaging in
recurrent disease
Varicoceles are a relatively common problem which can cause
pain, reduced fertility rates and testicular atrophy. They occur in
approximately 15% of all men, 35% of men with primary infertility,
and up to 80% of men with secondary infertility.{Halpern, 2016 #62}
A varicocele consists of abnormally dilated and tortuous veins within
the pampiniform plexus of the spermatic cord. Surgical treatment
has been a mainstay of treatment for many years. The first inguinal
approach to treating a varicocele was in 1898, described by Narath
and published in 1900.{Baigorri, 2016 #5} The relationship between
varicoceles and infertility was first described in the 1950’s by Tulloch.
{Baigorri, 2016 #5} {Masson, 2014 #54} Laparoscopic approaches to
varicocele treatments have become more popular. Embolization was
initially described in 1978 by Lima.{Halpern, 2016 #8}
Approximately 40% of men with infertility have a varicocele, but the
etiology of infertility is complex, and it is not completely understood
why a varicocele (particularly a single sided varicocele) would cause
infertility. Potential causes include increased temperature, reflux from
the adrenal vein into the testicular vein with a catecholamine effect,
or hypoxia from venous stasis.{Baigorri, 2016 #5}
The anatomy of varicoceles is usually a left side problem, although in
a small percentage a
varicocele maybe right sided or bilateral. The left testicular vein
originates from the left renal vein, and it is thought that the
perpendicular angle of the confluence of the left gonadal vein from
the left renal vein is the reason that left gonadal vein reflux is much
more common. This can be exacerbated if there is a compression of
the left renal vein and the superior mesenteric artery (nutcracker
syndrome). The absence of valves in the gonadal vein also contributes
to venous reflux. In an autopsy study, 40% of left testicular veins had
absent valves, and 23% of right testicular veins had absent valves.
{Masson, 2014 #54}
Evaluation of varicoceles include a clinical examination which can be
graded depending in on the physical examination. Grade 1 is palpable
when the patient is standing and performing a Valsalva maneuver.
Grade 2 is palpable when the patient is standing, without performing a
Valsalva maneuver, and Grade 3 is visible through the scrotal skin and
palpable while the patient is standing. {Baigorri, 2016 #5}
An ultrasound examination is also helpful particularly in subclinical
varicoceles and for evaluation of postsurgical recurrence of varicoceles.
The varicocele appears as a tubular, serpiginous, hypoechoic structure,
usually measuring larger than 2 mm in diameter. Color Doppler has
been used to diagnose and grade varicoceles by documenting
reversal of flow with a Valsalva maneuver. There are 5 grades for
ultrasounds of varicoceles – grade 1 is reflux in the spermatic cord
veins in the inguinal region while performing a Valsalva maneuver
without an appreciable scrotal varicocele. Grade 2 is nondilated
veins while supine, with standing dilated veins reach the upper pole
of the testicle, reflux to the upper pole veins only while performing a
Valsalva maneuver. Grade 3 has nondilated veins while supine, when
standing dilated veins reach the lower pole of the testicle, reflux to
the lower pole veins only when performing a Valsalva maneuver.
Grade 4 has dilated veins while supine with reflux while performing a
Valsalva maneuver. Finally Grade 5 has dilated veins that reflux without
performing a Valsalva maneuver. {Baigorri, 2016 #5}
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The surgical approach involves the identification and ligation of the
gonadal vein either via an inguinal or subinguinal incision with ligation
of the veins within the spermatic cord as it traverses the inguinal
canal and subinguinal area. This can be done with either an open or
laparoscopic retroperitoneal approach. Recurrence rates have been
reported from 1-15%. {Kwak, 2014 #14} Rare complications include
testicular atrophy after incidental arterial ligation, and intraperitoneal
injury to bowel, bladder or neurovascular structures. {Kwak, 2014 #14}
An embolization procedure is an outpatient procedure with moderate
sedation. Either a femoral or jugular approach is appropriate. A jugular
approach maybe more useful if there is a right sided varicocele, since
the right testicular vein is somewhat more accessible from a jugular
approach. If there is only a left sided varicocele, a femoral vein
approach is commonly used, since this is a reasonably straightforward
catheterization. A transbrachial approach can also be used.
For a left renal vein/gonadal vein approach, a C2 catheter is usually
appropriate. For the right gonadal vein (from a femoral approach) a
reverse-curve catheter such as a Simmons, Shetty, or Chuang catheter
are commonly used. If a jugular or brachial vein approach is used, then
a JBI, HIH or another large curved catheter can be used. A venogram
is first performed from the left renal vein, which would show reflux
into the gonadal vein. If possible, the procedure should be performed
on an angiographic unit with the ability to be place the patient in a
reversed Trendelenburg position. The venogram should demonstrate
the reflux into the left gonadal vein. It would also demonstrate venous
collaterals of the gonadal vein. It is very important to evaluate the
collaterals since the unsuccessful interruption of the collateral
pathways is believed to contribute to the persistence or recurrence
of varicoceles. {Sze, 2008 #28}
The right gonadal vein is usually located on the right anterolateral
IVC just below the right renal vein. An internal jugular or basilic vein
approach may be helpful to access the right gonadal vein. For the
right gonadal vein (from a femoral approach) a reverse-curve catheter
such as a Simmons, Shetty, or Chuang catheter is commonly used.
Microcatheters may also be particularly helpful to access the distal
right gonadal vein.
Once the anatomy of the gonadal vein is evaluated and the venous
collaterals are demonstrated, then a decision would need to be made
of what embolic agent to use. There are a variety of embolic materials
which have been used and are appropriate for embolization. Possible
embolic agents include: coils (pushable or detachable), vascular plugs
(Amplatzer device), liquid embolics – sclerosants such as sodium
tetradecyl sulfate (STS), nBCA (glue), or Onyx. An important aspect is
that any collaterals must be embolized or excluded. A combination of
agents may be appropriate. For example, a coil embolization distally,
followed by sclerosant or glue, and potentially with a coil or Amplatzer
device most proximally.
The results of varicocele embolization are very positive. Technical
success rates are largely in the 94-100% range. There is a reasonably
low recurrence rate from 2-24% which is comparable to the surgical
recurrence rate. {Baigorri, 2016 #5}
The success rate for treatment, is variable depending on the symptoms
that are being treated. Embolization of recurrence of varicocele
following surgery may be an ideal treatment option. Patient with
recurrent varices often have increase inguinal collateral vessels which
may be difficult to ligate surgically. For patient that have recurrent
symptoms, 93% of patient with continued incompetence of the
gonadal vein have duplication and embolization is successful in
100% {Jargiello, 2015 #15}. For patients with scrotal pain, most patients
have complete resolution of their pain. For patients being treated for
infertility, there appears to be improvement in semen parameters
following embolization, with improvement in sperm concentration,
but equivocal improvement in pregnancy outcomes. A Cochrane
review indicated there was weak evidence of improved pregnancy
rates following intervention with embolization, although there was
some improvement in the chances of pregnancy. {Kroese, 2012 #53}
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Complications of embolization of gonadal veins are rare. Testicular
pain lasting up to 10 days can occur in up to 17% of patients. There can
be vascular perforation, but this rarely results in major hemorrhage.
{Halpern, 2016 #8} Coil migration can occur, but is rare. There can
be coil protrusion into the left renal vein, but this usually does not
cause problems, and if there is significant migration, the coil can be
removed with a snare. Rarely (3-7%) there can be epididymitis with
embolization. {Halpern, 2016 #8}
The data would suggest that percutaneous embolization of varicoceles
is a safe procedure. It can be done with local, and moderate sedation,
rather than a general anesthesia. The recurrence rate is probably not
higher than surgical procedures, and certainly is a better procedure
for recurrent varicoceles after surgery.
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Focus Session
Update in venous thrombo-embolic disease
905.1
Lessons learnt from the ATTRACT trial
R. de Graaf
Radiology and Interventional Radiology/Nuclear Medicine,
Friedrichshafen Clinical Centre, Friedrichshafen, Germany
Learning Objectives
1. To learn how the ATTRACT trial was conceived and why it was
needed
2. To learn which patients to treat and not to treat based on
ATTRACT
3. To consider which patients might still benefit from aggressive
catheter based therapy for acute DVT
How was the ATTRACT trial conceived and why it was needed
The current gold standard of anticoagulation (AC) dates largely from
a single randomised trial in 1960 demonstrating that anticoagulation
improved the mortality and reduced the incidence of pulmonary
embolus in patients suffering from acute deep vein thrombosis (DVT).
Over time it was realised that despite adequate anticoagulation,
patient morbidity was considerable, with a high rate of postthrombotic syndrome (PTS), and a landmark paper by O’Donnell et
al in 1977 eloquently demonstrated the practical, socio-economic
implications of an ilio-femoral DVT at 10 years nearly 50% of patients
had ulcers. Around this time it was considered that active removal
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of thrombus might be beneficial in the treatment of deep vein
thrombosis. Multiple trials had already demonstrated improved rates
of venous patency after systemic thrombolysis, however at the cost
of increased rates of bleeding which significantly impacted on the
viability of this approach. During the same period, large cardiology
trials demonstrated improved rates of survival in acute myocardial
infarction for systemic thrombolysis as opposed to standard therapy.
The benefits in these trials did outweigh the risks. Vascular specialists
felt that similar benefits might apply to deep veins if the thrombolytic
agent was confined to the thrombosed area, and so catheter directed
thrombolysis (CDT) became the focus of intense efforts. Results
from a small experience in Stanford from 1994 paved the way for
the Venous Registry, published in 1999. This demonstrated that
CDT was a safe procedure with an acceptable bleeding risk and that
subsequent venous patency was in part determined by thrombus
age; acute iliofemoral DVT performing much better than old femoropopliteal. Although catheter directed thrombolysis (with or without
the addition of mechanical methods- namely pharmaco-mechanical
thrombolysis) has shown improved venous patency and reduction in
post thrombotic syndrome compared with standard anticoagulation
there remains a significant negative impression of “thrombolysis”
amongst non-vascular specialists.
The first data from a randomized controlled trial (RCT), the Torpedo
trial, clearly showed superiority of percutaneous endovenous
intervention and AC over AC alone in the treatment of proximal DVT.
However, this study did not lead to a generally accepted change in
treatment strategy. The CAVENT trial from southern Norway was
another prospective multi centre RCT between 20 hospitals comparing
standard AC with standard AC plus more aggressive CDT and or
stenting. Initially published in 2011 and more recently with 5 years
follow up, it demonstrated unequivocal improvements in the rate of
PTS; these differences in favour of “intervention” became considerably
more impressive at 5 years as compared with the initial 2 years results.
Even after this second positive RCT, the clear benefit of CDT has not
been fully appreciated, mainly because “the expectations were
higher”. Surely, in retrospect there are some reasons for this suggested
discrepancy in CAVENT, including a number of methodological and
technical issues; including a very low rate of stent placement (17%);
a low incidence of purely ilio-femoral venous thrombosis (~37%) and
variable diameters of balloon dilatation and stent insertion. Another
argument for criticism amongst conservatives is the risk of bleeding.
There was a significant rate of bleeding (20/101) with 3 “major” bleeds
in the CDT group v none in the standard therapy group. Neither
group had any intracerebral bleeds, nor deaths, and no pulmonary
emboli. Again, however, even allowing for these issues, it needs to
be strongly emphasised that there was a significant improvement in
patients’ symptoms at 5 years and 2 years in those patients treated
with thrombolysis.
ATTRACT was conceived in the early 2000s, not being able to
benefit from the lessons learned in other trials, and was intended to
definitively answer the following question:
Using the VILLALTA scale, does CDT/PCDT reduce the rate of cumulative
occurrence of PTS at 6 months to 2 years compared with standard A.C.?
It was carefully designed to minimize bias by explicit blinding/
precautions, operational separation of the principal investigator from
study data, and central randomization stratified by site and thrombus
extent. The aim was in effect to determine the appropriateness of
expanding PCDT to routine first line use in “proximal” DVT.
Which patients to treat and not to treat based on ATTRACT
ATTRACT data from subgroups and secondary analyses suggest
that catheter-directed thrombolysis may have a benefit in patients
who have acute iliofemoral deep vein thrombosis. The data also
showed a trend towards greater treatment effect for catheter-based
interventions with patients who present with more severe symptoms.
Patients with fresh thrombus are more likely to benefit interventional
therapy, since thrombus removal is usually easier and more complete.
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However, to decide which patient to treat and which patient better
not to treat is difficult to decide for individual cases. Careful patient
selection should at least be based upon the bleeding risk. Patients
should likely be excluded in the following situations: recent major
surgery, trauma, pregnancy, intracranial lesions or recent active
bleeding. Advanced age might be a relative contraindication. Patients
with severe acute complaints like pain and swelling however should be
considered for endovascular treatment. Mostly, these patients suffer
from an iliofemoral DVT, in contrast to popliteal or calf vein DVT which
is less likely to cause significant symptomatic. Functional capacity
and co-morbidities also determine the likelihood of successful
endovascular treatment.
In conclusion, the young patient with an acute iliofemoral deep venous
thrombosis with severe symptoms and a low risk of bleeding will most
likely benefit in terms of reduction of acute deep venous thrombosis
symptoms and post-thrombotic syndrome severity and thus be a
good candidate for PCDT. The older than 65 year old immobile patient
with an isolated popliteal DVT with only marginal complaints may be
found at the other side of the spectrum and should not be offered
endovascular treatment.
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905.2
Central venous occlusions
M. Guimaraes
Vascular Interventional Radiology, Medical University of South
Carolina, Charleston, SC, United States of America
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905.3
Pulmonary embolism
B.C. Meyer
Institute for Diagnostic and Interventional Radiology, Medizinische
Hochschule Hannover, Hannover, Germany
Learning Objectives
1. To learn about the scope of the problem and current patient
outcomes
2. To learn about methods of PE treatment- is there any evidence
for one therapy over another?
3. To learn about PERT teams and where IR fits in the team
Beside the technically easy interventional procedure, the key challenge
in accute pulmonary embolism is to properly select the right treatment
stategy in each patient. The talk will focus on evidence in the field of
interventional treatment, competing conservate and non-conservate
treatment stategies and technical consideration with regard to the
available devices.

905.4
Chronic thrombo-embolic pulmonary hypertension

Learning Objectives
1. To become familiar with causes and the scope of the problem
2. To learn about basic and advanced methods of CVC reconstruction
3. To learn when NOT to attempt CVC reconstruction
Bening central venous occlusion (CVO) is a frequent problem in
patients who had long-term venous catheters. The recanalization of
CVO’s using conventional techniques may fail in up to 24% of cases. The
combination of radiofrequency wire and image fusion techniques have
provided superior outcomes in challenging cases. The presentation
will provide technical details on the approach to treat chronic CVO’s,
pre-procedure planning, RF wire technique, image fusion technique,
tips and trick to minimize complications and post procedure care.
The combination of RF wire and image fusion techniques is a good
alternative in benign CVO’s when conventional techniques have failed.
Meticulous technique must be used in the order to have excellent
outcomes to minimize the risk of complications.
References
1. Horikawa M, Quencer KB. Central Venous Interventions. Tech
Vasc Interv Radiol. 2017; 20(1):48-57.

J.G. Caridi
Vascular and Interventional Radiology, Tulane University Medical
Center, New Orleans, LA, United States of America
Learning Objectives
1. To become familiar with clinical aspects of CTEPH
2. To learn about medical, surgical and interventional treatments
for CTEPH
3. Basics of segmental balloon angioplasty in CTEPH: how, when,
where, why, and with what
Each year in the US it is estimated that anywhere from 300,000600,000 individuals are affected by pulmonary embolus (PE). It is the
most common cause of death among hospital patients and the most
preventable cause of death post surgery. Annually it is responsible
for more deaths (approximately 300,000 people) than breast cancer,
HIV and accidents combined. Pathophysiologically PE consists of
physical obstruction of one or more of the pulmonary arteries,
hypoxemic vasoconstriction, and release of potent pulmonary arterial
vasoconstrictors, causing increase pulmonary vascular resistance
and right ventricular (RV) afterload. Acute RV pressure overload may
result in RV hypokinesis, dilation, tricuspid regurgitation, ischemia and
ultimately, RV failure and impaired LV output resulting in shock.
Symptoms which may accompany PE include dyspnea, chest pain,
tachycardia, palpitations, light headedness, fever, cough, wheezing
and rales. Obviously many of these are non-specific. Symptoms of
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DVT favor PE in these settings. Sonography combined with laboratory
evaluation for cardiac troponin and BNP levels are helpful in the
diagnosis. CT angio is extremely sensitive and is key in making and
localizing the diagnosis.
The majority of PE patients resolve their occlusive thrombi by 6-12
months. A not uncommon sequella to pulmonary embolus is chronic
thromboembolic pulmonary hypertension (CTEPH). It results from
persistent obstruction of arterial segments by chronic organized
PE from incomplete resolution. By definition it is present when the
mean pulmonary artery pressure exceeds 25 mm Hg. in the presence
of chronic flow limiting pulmonary emboli after 3 months of effective
anticoagulation. Obstructive lesions can be central, peripheral
or a combination of both. It has been reported in .1 -9.1% of post
pulmonary embolus patients within the first two years and carries a
significant morbidity and mortality. The 5 year survival is often less
than 50% with a mortality when the mean pulmonary artery pressure
exceeds 40 mm Hg approximating 30%. CTEPH can occur after months
or years and the incidence increases with time. If not present after 2
years probably will not occur.
CTEPH usually requires obstruction of more than 40% of the vascular
bed by unresolved thromboemboli however almost the same
percentage have never had a clinically apparent embolic episode.
The disease is characterized by progressive dyspnea and if untreated
and undiagnosed it can result in right heart failure and death. Other
symptoms include chest pain, malaise, exercise intolerance, fatigue
and hemoptysis. Almost 90% of patients have persistent symptoms.
Unfortunately the dyspnea is often attributed to other causes and the
diagnosis is delayed. The mean duration from the onset of symptoms
to the diagnosis of CTEPH diagnosis is estimated to be 2.7 years.
Early diagnosis is essential because of potential treatment prior to
irreversible changes. Considering the incidence of PE vs the number of
patients treated surgically (350/yr) for CTEPH there is obviously under
diagnosis and treatment of this condition.
Risk factors of CTEPH include, smoking, higher BMI, male sex, younger
age and multiple episodes of PE. Size of the initial PE does not appear
to be a risk factor. Use of thrombolytic therapy showed an increase in
CTEPH but it was probably due to its use in more extensive PE cases.
Typically the pathophysiology of PE includes restoration of
normal hemodynamics, gas exchange and complete resolution of
thromboemboli within 30 days. Unfortunately in up to 50% of patients
there will be residual defects for almost a year these individuals are
at risk for CTEPH.
The classification of pulmonary hypertension (PH) has been recently
updated to include 5 major categories of the disorder. These include
Group 1, primary pulmonary arterial hypertension (PAH); Group 2, PH
due to left heart disease; Group 3, PH due to lung diseases and/or
hypoxia; Group 4, CTEPH; and Group 5, others
Diagnosis, which is often delayed or not performed, includes a
ventilation/perfusion or perfusion scan looking for chronic defects
in perfusion. If the perfusion scan is negative it practically rules
out CTEPH. If positive this should be followed by a right heart
catheterization to confirm or rule out hypertension. Additional
pulmonary angio or CT angio can be performed as needed. Some
advocate echo first but a scan is essential. Angiography which is the
gold standard typically demonstrates webs, bands, filling defects or
cut off vessels.
In a study of 227 patients that compared detection of CTEPH by V/Q
scan with detection by multi-slice computed tomographic pulmonary
angiography (CTPA), V/Q scans demonstrated a sensitivity of 96%–
97.4% and a specificity of 90%–95% and CTPA demonstrated a
sensitivity of 51% and a specificity of 99%.
CTEPH and primary pulmonary hypertension (PPH) are different
entities. Diagnosis of PPH does not demonstrate occlusive changes
on imaging. CTEPH is non homogeneous and associated with venous
thromboembolism (VTE).
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Treatment includes medical, surgical and more recently endovascular
approaches. Regardless of the treatment it is essential to prevent
additional PE and life long anticoagulation is essential.
There are some drugs that have been used with CTEPH and historically
many of these have been used off label.
Recently Riociguat (guanylate cyclase stimulator) has been approved
for adults with recurrent CTEPE that is persistent or inoperable.
Patients should be treated with life-long anticoagulation with an INR
of 2-3.
Surgical pulmonary endarterectomy is most commonly the treatment
of choice. This is where residual chronic obstructive material is removed
hopefully improving the hypertension. It reduces the hypertension
and improves symptoms such as dyspnea and exercise intolerance.
It has improved prognosis dramatically especially if performed early
before deterioration. The 5-year survival rate has been reported to
be 82%. Its effectiveness correlates with the extent of disease at the
time of surgery. Regrettably only 20 - 40% are considered surgical
candidates and another 10-40% of patients have recurrence despite
the surgery.
CTEPH can be central or peripheral. Peripheral patients are
unfortunately not candidates for the surgery.
The only absolute contraindication for the procedure is the presence
of severe underlying lung disease, either obstructive or restrictive.
Surgical mortality rates range from 5 to 24%. Experience centers report
2-5%. Considering this mortality rate a multidiscipline approach is
recommended.
Endovascular therapy has also been suggested and attempted.
Intuitively ridding or debulking the thrombus early in the course would
prevent organization and chronic occlusive disease leading to CTEPH.
The use of lytics and mechanical thrombectomy may achieve this. With
systemic lytics even when accounting for absolute contraindications
the hemorrhage rate is 20%, 3-5% representing hemorrhagic stroke.
Approximately half of PE patients have contraindications for systemic
lytics. For this reason catheter directed thrombolytics (CDT) using less
dose for a shorter period of time has been suggested. This can be used
with or without certain thrombectomy devices. The American College
of Chest Physicians currently recommends that CDT be considered
in selected highly compromised patients with PE who are unable to
receive thrombolytic therapy because of bleeding risk. The rate of
major hemorrhage in one study using CDT was 2.4%. A meta-analyis of
594 patients with PE resulted in a clinical success of 86.5% using CDT.
Clinical success was defined as resolution of hemodynamic instability.
In one prospective study of 200 patients with submassive PE, Echo was
performed at diagnosis and after 6 months. One group had heparin
and the other heparin plus IV TPA. The median decrease in pulmonary
artery systolic pressure was 2 mm Hg in the former and 22 mg Hg
in the latter. 27% of the former group demonstrated an increase in
the systolic pulmonary arterial pressure at 6 months. Half of these
patients were symptomatic. In the heparin plus lytic group there was
no increase in pressures at 6 months. Other studies have shown a
more rapid reduction of perfusion defects and Echo abnormalities
of the RV when lytics are administered. As of yet there is no definitive
proof that lytics or mechanical thrombectomy definitely reduce the
incidence of CTEPH.
Balloon pulmonary angioplasty is a more recent endovascular
approach to treat non-operable CTEPH. Initially balloon dilatation
of the pulmonary artery lesions resulted in a significant decrease of
mean pulmonary artery pressure improving symptoms and exercise
intolerance however more than half the patients had reperfusion
pulmonary edema some requiring mechanical ventilation and a few
cases ended in death. Adverse outcomes usually occur within 48 hours
and are directly proportional to the mean pulmonary artery pressure at
time of ballooning. To remedy these complications the approach now
is to use smaller balloons and limit the number of vascular segments
to 1 or 2 for multiple sessions. Balloons are inflated to 50-75% of the
vessel diameter. Steroids and anticoagulation are used during the
procedure. IVUS also appeared helpful. Patients are monitored for 24

FS / CS / FC / CEC / HL / HTS / CM

CIRSE 2018 Abstract Book
hours. Repeat procedures are performed at 4-8 weeks until the mean
pulmonary artery pressure is < 30 mm Hg. A typical patient requires
4.8 sessions. Using this approach reperfusion pulmonary edema was
reduced to 2%.
CTEPH is a not uncommon result of PE and should be evaluated early
on post PE especially when accompanied by non specific symptoms.
Whether early debulking of thrombus with lytics or thrombectomy
devices decreases the incidence of CTEPH is yet to be seen. It seems
logical but the science is not there as yet. When CTEPH occurs surgery
is the method of choice. Since this is often limited to less than half the
patients alternatives such as pulmonary artery angioplasty should be
considered. To be successful without significant complications the
methods described above should be followed rigorously. Obviously
a lot more work needs to be done regarding this disease.

Controversy Session
How to beat calcium
1001.1
Atherectomy: pro
M. Lichtenberg
Vascular Center, Klinikum Arnsberg, Arnsberg, Germany
Learning Objectives
1. To understand the advantages of atherectomy
2. To understand which patients might benefit from this technique
3. To become familiar with the literature
No abstract available.

1001.2
Atherectomy: con
T.J. Cleveland
Vascular Services, Sheffield Vascular Institute; Northern General
Hospital, Sheffield, United Kingdom
Learning Objectives
1. To understand the disadvantages of atherectomy
2. To become familiar with the alternative treatments
3. To become familiar with the literature
Angioplasty has evolved since the first balloons in 1976, as the mainstay
of endovascular treatment of femoropopliteal disease. However,
despite the development of lower profile and better balloons there
remains significant limitations, both short and long term. Even now
somewhere in the region of 40-50% of balloon angioplasty treatments
are considered unsatisfactory, requiring bail out with stents. This is
usually because of elastic recoil and flow limiting dissection, which
threaten the short-term patency of the angioplasty segment. In
addition the rate of restenosis is considered to be high for angioplasty,
particularly when applied to longer segments of disease. To attempt to
counter these problems a variety of strategies have been developed
including atherectomy alone, but also using it as an adjunct to allow
the more effective delivery of anti-restenosis drugs (delivered either
by balloons or stents). This is so-called “vessel preparation”.
So the questions that atherectomy has to address are:
Does atherectomy alone deliver a significant improvement in primary
or late outcomes over balloon angioplasty?
Does atherectomy in addition to angioplasty deliver an improvement,
and if so does that justify the additional cost?
Does atherectomy add to the outcomes of drug eluting technologies
(such as drug-eluting balloons and drug eluting stents), and again if so
is it sufficient to justify the cost both of the device and time?
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What are the additional risks to the patient of atherectomy, and are
these such that they require further increase in cost to protect against,
or do the risks outweigh the benefits?
So what is atherectomy?
Atherectomy is a procedure, which is designed to remove or
“debulk” the atherosclerotic plaque material. The intention being to
either allow for low pressure balloon angioplasty after or be a stand
alone treatment. Calcified vessels (and quite how that is classified
and/or what part of the arterial wall the calcium resides is variable)
are a challenging environment for both stents and drug eluting
technologies. Atherectomy is proposed as a way of preparing the
vessel either to allow better wall apposition of the stent struts and/or
allow for the more effective penetration of the drug into the arterial
wall.
Atherectomy comes in a number of different guises:
Directional atherectomy – a rotating cutter which is directed towards
one sector of the artery, with resection of the plaque material in that
geographic area. The resected material is collected in a housing and
removed.
Rotational atherectomy – a rotational cutting tip, with removal of the
cut material by aspiration.
Laser atherectomy – this uses high energy light to vaporise the
atheromatous plaque.
Orbital atherectomy – this utilises an eccentrically placed crown which
orbits within the vessels “eroding” the occlusive material (sometimes
likened to sandparer).
Thus there is a range of devices which in some way remove the plaque
material, but they function in very different ways and to consider them
as a “class” of device is a bit like saying “a coat is a coat” (some are
warm, some wind-proof, some water-proof, some are light and others
bulky). In addition there are times when a coat is disadvantageous.
Are there any comparative data to inform us as to if there is benefit of
one over the other? No is the answer.
Is there evidence that atherectomy delivers benefit?
The Cochrane library performed a systematic review of the trials up
to 2014 where atherectomy was used for peripheral arterial disease1.
There were 4 trials included, with a total of 220 patients and 259
vessels treated (118 patients with atherectomy and 102 patients
undergoing angioplasty). It was noted that there was a high risk of
bias in these trials and that one trial had a high mortality rate from
angioplasty, and that it suggested a benefit from atherectomy. It
seems something of an outlier for angioplasty to be considered a
high risk procedure in general. In the review there was a reduction in
the need for bail-out stenting (relative risk = 0.45 – 0.24-0.84). Lower
balloon inflation pressures were used (which is the intention of the
atherectomy procedure), and there were more arterial dissections
seen after angioplasty (but does that translate into flow limitation or
reduced effectiveness in outcome?). On the other side of this balance,
the Cochrane review identified an increased risk of embolisation at the
time of atherectomy, compared with angioplasty. This is recognised
generally as being the case, where there is consensus amongst experts
in atherectomy, that some form of embolic protection should be used
when utilizing these devices.
The Cochrane review conclusion was that there is poor quality
evidence to support the use of atherectomy and no evidence of
superiority over angioplasty.
In the world of vessel preparation there are numerous trials that show
that atherectomy devices can be used in conjunction with stents, drug
eluting stents and drug eluting balloons. There is however a complete
lack of reliable evidence that any one particular atherectomy device is
more or less suitable, that the vessel preparation delivers significant
long term benefit in terms of improved clinical outcomes, limb salvage
or even clinically driven target vessel revascularization (if randomised
against the same treatment group treated without the atherectomy –
but otherwise treated identically). The DEFINITIVE AR study reported
in 20172 and failed to show any benefit of vessel preparation for a drug
coated balloon with directional atherectomy at 12 months.
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What is the national guidance?
The National Institute for Health and Care Excellence (NICE) published
guidance for atherectomy for femoro-popliteal lesions (Interventional
Procedures Guidance 380) in 20113. Their conclusion from the evidence
was that there was inadequate evidence for efficacy. The evidence for
safety was inadequate, especially in relation to embolisation, and that
in the NHS these should only be used with special arrangements of
governance, consent and audit, or as part of a research trial. Healthcare
governance leads should be informed of the plans to use the devices
and that patients should be informed of the uncertainty of the benefit.
Subsequent to this in 2012, NICE issued Interventional Procedures
Guidance 4334 - laser as an adjunct to angioplasty or stenting. Whilst
they were able to recommend the use of normal audit, consent and
governance processes, it was stated that an MDT should consider if
there was likely to be reasons for additional benefit over angioplasty/
stent alone and that the committee was uncertain if laser confers any
advantage over angioplasty.
Conclusion
To return to the questions that atherectomy needs to answer, if it to
be considered a useful technique.
Firstly atherectomy is a range of procedures and devices, which is not
homogeneous and needs to be investigated as separate entities. This
has not been done.
Secondly, generically, atherectomy has not been shown to deliver a
benefit over angioplasty, has not been shown to improve the outcome
of drug eluting balloon angioplasty and does not justify the additional
cost or risk to the patient.
References
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peripheral arterial disease. Cochrane Database of Systematic
Reviews 2014, Issue 3
2. Directional Atherectomy Followed by a Paclitaxel-Coated
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1001.3
Lithoplasty: pro
G. Tepe
Diagnostic and Interventional Radiology, Medical Centre of Rosenheim,
Rosenheim, Germany
Learning Objectives
1. To understand the advantages of lithoplasty
2. To understand which patients might benefit from this technique
3. To become familiar with the literature
No abstract available.

1001.4
Lithoplasty: con
D. Vorwerk
Zentrum für Radiologie und Neuroradiologie, Klinikum Ingolstadt,
Ingolstadt, Germany
Learning Objectives
1. To understand the disadvantages of lithoplasty
2. To become familiar with the alternative treatments
3. To become familiar with the literature
No abstract available.
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1001.5
Stents: pro
M.W. Mewissen
Vascular Center, Aurora St. Luke’s Medical Center, Milwaukee, WI,
United States of America
Learning Objectives
1. To understand the advantages of stent use
2. To understand which patients might benefit from this technique
3. To become familiar with the literature
Bare metal stents (BMS) have shown superior long-term patency
results in the femoropopliteal (FP) arterial segments compared to
percutaneous balloon angioplasty (PTA) alone in several prospective
randomized trials. More recently, new antirestenotic drug-eluting
technologies such as drug coated balloons (DCB) have shown superior
outcomes compared to PTA. DCB angioplasty has the advantage of
delivering an efficient antirestenotic drug dose within the vessel wall
to inhibit neointimal hyperplasia but the addition of a BMS after DCB
is often necessary to overcome elastic recoil and dissections. In fact,
bail out stenting has now been reported in over 40 % of cases treated
with DCB angioplasty alone, particularly in long complex lesions. The
use of a hybrid combination of DCB and BMS is attractive because of
their respective antirestenotic and scaffolding properties. Between
January 2015 to December 2017, 96 patients underwent primary
BMS followed by PTA with DCB for the treatment of symptomatic FP
disease. The majority of patients presented with advanced Rutherford
class. One third had a chronic total occlusion. Procedural success was
obtained in 99% of cases. Primary duplex-derived patency rate at one
year was 91%. Assisted primary patency was 100% and secondary
patency was 100% at 12 months. Clinical success at 6 and 12 months
was 85% and 74% respectively. Freedom from clinically driven target
lesion revascularization was 6% at 12-month follow-up. Our hybrid
combination strategy involving a drug-coated balloon dilation in a
primarily self expanded bare metal stent is safe and effective with
favorable outcomes for de-novo symptomatic FP disease. Although
these data are derived from a single institution and single operator
experience, when compared to contemporary data on DCB and BMS,
this combination therapy appears to achieve a greater primary patency
rate at 12 months with excellent procedural success and without any
added complications.
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1001.6
Stents: con
M.J. Lee
Radiology, Beaumont Hospital, Dublin, Ireland
Learning Objectives
1. To understand the disadvantages of stents
2. To become familiar with the alternative treatments
3. To become familiar with the literature
No abstract available.

Fundamental Course
Musculoskeletal ablation
1003.1
Bone ablation in metastatic patients: current evidence
M. Muto
Neuroradiologia, Cardarelli Hospital, Naples, Italy
Learning Objectives
1. To learn about literature results for local tumour control of
metastatic bone disease
2. To learn about literature results for palliative treatment of
metastatic bone disease
3. To learn about treatment algorithms for bone metastatic disease
Spine metastasis (SM) is unfortunately a very frequent condition in
patients affected by primary tumors, especially breast and lung Ca. SM
can be painful and in the majority of the cases , tend to be multiple,
while are single only in 13% of the cases. Oncologic evaluation and
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expectancy of life are mandatory to decide the treatment in patients
affected by SM. Oncologic spine instability has been defined by
Spine Instability Neoplastic Group related to multiple parameters of
the neoplastic lesion in which the score between 1 to 6 is a stable
condition, between 7 to 12 is a possible instability and higher than
12 is a clear instability. The surgical decision is related to the presence
of a spinal cord and nerve root compression related to mielopthy
and radiculopathy. Radiation therapy is a good alternative treatment
but there is a free interval in which the patient is not cover by the
treatment and the rate of failure is almost 20%. Chemiotherapy
(CHT) is always performed related to primary histologic diagnosis.
Vertebroplasty (VP) represent a good therapeutic option in which we
can give more stifness to the treated metamer. However VP has no
antineoplastic action on SM and for this reason dedicated device to
treat this condition such as radiofrequency (RF) associated to VP has
been developed since 6 years. Clinical study has shown good results
of this treatment showing how we can use it as a preventive arrow to
use before CHT and RT.
References
1. Multicenter clinical and imaging evaluation of targeted rFA and
cement augmentation in neoplastic vertebral lesion. Reves M
and coll J Neurointerv Surg 2017, april 6, 2016

1003.2
HIFU for MSK lesions in cancer patients: current evidence
A. Napoli
Radiological Sciences, University of Rome La Sapienza, Rome, Italy
Learning Objectives
1. To learn about literature results for local tumour control of
metastatic bone disease
2. To learn about literature results for palliative treatment of
metastatic bone disease
3. To learn about new bone formation post-HIFU treatment
Bone is the third most common organ to which cancer metastasizes.
The increase in life expectancy has resulted in more patients with
cancer and thus in an increase in the incidence of bone metastases,
particularly in patients with prostate or breast cancer. However, while
systemic disease progression is managed with chemotherapy alone,
bone metastases may often require an additional independent local
therapy in order to prevent skeletal complications and preserve the
quality of life. Pain is the most common symptom of bone metastases,
with 50%–70% of patients suffering from severe pain. Current
treatments for patients with bone metastases are primarily palliative.
External beam radiotherapy (EBRT) is the current noninvasive standard
for local pain palliation; however, 20%–30% of patients do not achieve
symptom relief, and pain may recur in up to 25% of patients following
treatment.
Magnetic resonance-guided focused ultrasound (MRgFUS) is already
clinically approved in the European Union for the palliative care of
bone metastases. MRgFUS combines focused ultrasound energy to
thermally ablate tissue in combination with continuous MR imaging
and thermal feedback. The treatment is noninvasive, does not require
ionizing radiation, and usually conducted in an outpatient setting.
Because focused ultrasound energy is nonionizing, there is no dose
limit; treatment can be repeated, if needed, upon symptom recurrence
or new tumor appearance. The major advantages of MRgFUS include
MR-guided three-dimensional visualization for high-accuracy
treatment planning, real-time monitoring of thermal damage in the
target zone using MR thermometry, continuous temperature mapping
of treated tissue and immediate post-treatment assessment of therapy.
An additional advantage of MRgFUS over other ablative techniques is
the totally noninvasive nature of the focused ultrasound intervention.
For pain palliation, the concentration of acoustic energy on the intact
surface of cortical bone rapidly creates a temperature increase that
determines critical thermal damage to the adjacent periosteum;
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because the periosteum is the highest innervated component of the
mature bone tissue, its ablation is an extremely effective approach
for pain management.
MRgFUS ablation is indicated in patients who are considered radiation
failures (those patients who received radiation without adequate
symptom relief, those who can no longer undergo ERBT for safety
reasons, and those who refuse other therapy options).
MRgFUS is performed on an outpatient basis and has the potential
to be repeated if necessary; moreover, the absence of adverse events
suggests this treatment option as a viable alternative to standard pain
palliation treatments including EBRT.
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1003.3
Effect of ablation and HIFU on bone strength and healing
S.M. Tutton
Department of Radiology, Medical College of Wisconsin, Milwaukee,
WI, United States of America
Learning Objectives
1. To learn about literature results for pathologic fracture
post-ablation
2. To learn how ablation interferes with bone strength
3. To learn how to avoid pathologic fractures post-ablation
No abstract available.

1003.4
Ablation of soft tissue tumours
J. Garnon1, R.L. Cazzato2, G. Koch1, J. Caudrelier1, P.P. Rao3, E.
Boatta2, M. Nouri Neuville2, A. Gangi4
1Interventional Radiology, University Hospital of Strasbourg,
Strasbourg, France, 2Imagerie Interventionnelle, Hopitaux
Universitaires de Strasbourg, Strasbourg, France, 3Division of Robotics
and Department Interventional Radiology, ICube, University of
Strasbourg and Nouvel Hopital Civil, Strasbourg, France, 4Imagerie
Interventionnelle, NHC, Strasbourg, France
Learning Objectives
1. To learn about literature results for ablation of benign soft tissue
tumours
2. To learn about literature results for ablation of malignant soft
tissue tumours
3. To learn about protective techniques
Soft tissue tumours represent a wide variety of lesions ranging from
benign, with or without local aggressiveness, to malignant tumors.
For many years, the local treatment of these tumours was based on
local surgical excision, completed with additional radiation therapy for
malignant cases. Interventional radiology progressively offered new
alternatives for the management of these lesions. It first started with
the treatment of benign lesions. Hence, percutaneous sclerotherapy
of low-flow vascular malformations has turned out to be very effective
and minimally invasive. Besides injection of a sclerotic agent, it is now
possible to treat vascular lesions using thermal ablation modalities
such as cryoablation, laser or HIFU, as a first- or second-line therapy.
The combination with MR-guidance offers great precision and lack
of radiation in this young population of patients. Some case reports
suggest that indication of thermal ablation can probably be extended
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to other benign tumors, such as schwannomas or aneurysmal bone
cyst with a soft tissue component for example. More evidences are still
needed to confirm the potential of percutaneous procedures in that
area. Another new field of interventional radiology is the treatment of
desmoid tumors, a rare and benign but locally very agressive tumour.
Percutaneous cryoablation seems to be a promising tool to manage
these tumors should they become symptomatic. The general trend is
to switch from surgery, which is associated with a high rate of morbidity
and recurrence, to interventional radiology whenever a treatment is
deemed necessary. Studies with long follow-up are needed to confirm
the initial results. Finally, percutaneous ablation may represent a valid
option to treat malignant disease, such as recurrent sarcomas that
are not longer amenable to curative surgical resection or painful
soft tissue metastases. Technically, the interventional radiologist
should know how to deal with the specific anatomical location of
soft tissue tumours. Imaging with high soft tissue contrast resolution,
i.e ultrasound and/or MRI, has to be available. Techniques of thermal
protection of the skin, nerves and muscles also have to be mastered
in order to avoid potential devastating complications.

Clinical Evaluation Course
Management of the poly-traumatised patient
1004.1
Patient management algorithm
S. Romagnoli
Anesthesiology, Careggi University Hospital, Florence, Italy
No abstract available.

1004.2
Imaging work-up and patient selection for IR
E. Kashef
Radiology, Imperial College NHS Trust, London, United Kingdom
Objectives
To demonstrate the role of the radiologist in trauma imaging
When to intervene in the trauma patient and when to refuse
Imaging pathway for trauma patients requiring IR
When to use standard protocol and when to go off piste?
Role of the One Stop Trauma IR Shop
Abstract
Trauma is a global pandemic, causing significant disability and death,
despite efforts to control it. Patients with major trauma sustain
multiple injuries involving different anatomical areas that are often
occult[1].
The advent of the Specialist Trauma Centres in the western world,
has allowed delivery of specialist care, including image optimization.
Whole-body Multi-detector Computed Tomography (MDCT) is the
gold standard imaging of choice in the severely injured patient. Early
imaging does improve survival and outcome.[2]
The CT imaging protocol usually includes two separate “dual-phase”
arterial and porto-venous phases of the Chest, abdomen and pelvis.
Some centres perform an unenhanced CT CAP first, however this is
becoming less commonplace due to the delay to treatment with little
clinical yield.
The single pass, “biphasic” or “combi” MDCT, first used in the military
setting of Camp Bastian[3] is a new imaging protocol which reduces
scan time and radiation dose while maintaining high image quality.
The main purpose of the combi scan has been to identify patients
who need damage control surgery (DCS), versus Non-operative
management (NOM).
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The Combi CT CAP is performed with an i.v. injection of 65-ml contrast
medium at a rate of 1.5 ml /s; after completion at 43 s, a second 65-ml
contrast bolus is started at a rate of 3.5 ml/s . A single spiral image
acquision occurs at 70 seconds allowing for arterial and PV phase
images in one pass. At our centre, patients with blunt or major
trauma undergo single-pass biphasic or “combi” CT imaging. However
patients with penetrating injuries or major haemorrhage protocol
activation continue to undergo the classic dual-phase imaging. We
have demonstrated that image quality and diagnostic value of the
CT is not compromised (1).
There has been a recent paradigm shift in trauma patient management,
in the developed world. It is increasingly common for the patient
pathway to include IR, either as a definitive procedure or an adjunct
to surgery, rather than the classic two stem pathway of DCS or NOM.
IR therefore has a crucial role in all stages of trauma care management
beyond just haemostatic control. Early involvement of the
interventional radiologist on-call will allow further imaging to be
tailor-made to the trauma patient.
IR and radiology are involved at every step of the patient journey from
the arrival in resuscitation room until discharge home and beyond.
This is very unique to our specialty.
The standard Dual-phase and Combi scan can diagnose or exclude
solid organ injury including, liver, spleen, pancreas, kidney injuries
as well as hollow viscous injuries. Penetrating injuries that breach
the anterior abdominal wall warrant surgical exploration and the
management may require IR input before or post- surgery.
When to intervene on a trauma patient is hardly ever a binary decision.
Careful multi-team discussion between the trauma, surgical and IR
teams is mandated before a decision can be made. These discussions
are often concise and do not delay/should not delay the delivery of
treatment.
The code red/major haemorrhage protocol trauma patient who
is haemodynamically unresponsive to resuscitation will require
immediate DCS even before a CT scan can be performed. Patients are
who are “stable with support” or haemodynamically independent will
require a CT CAP and these subset of patients can then be considered
for IR vs DCS vs NOM.
As previously mentioned the penetrative anterior abdominal wall
injuries will require exploration, however injuries of flank and regions
posterior to the mid-axillary line may be managed with IR alone if now
bowel injury is not suspected.
Solid organ injuries are also privy to the same pathway. At times IR and
DCS are both needed to manage the patient. Example of this includes
penetrating hepatic injuries where DCS is required for packing and IR
is needed for embolization of the intra-hepatic artery.
While the initial trauma patient should be imaged with a standard
CT protocol, beyond this, the Radiologist/IR can individualize further
imaging depending on the patient’s clinical need. The radiologist
needs to lead the team in providing a high standard of imaging for
all patients but maintaining agility/flexibility in secondary survey
imaging. Examples of individualized imaging include:
Renal and urogential injuries:
Imaging protocol:
Provided the patient is haemodyamically not compromised at the time
of the CT CAP, if urogenital injury is suspected, clamping of the urinary
catheter and a delayed 10-15min CT can be performed for assessment.
This will allow delineation of the upper tracts as well as the bladder.
If the patient is physiologically compromised, this can be delayed as
part of the “secondary survey” later on.
IR options:
Renal embolizations, renal stenting for dissections, diversion
nephrostomy and JJ stent insertion for ureteric injuries,
Neck injuries
Imaging Protocol
Blunt injuries can be assessed by extending the CT CAP to include the
base of skull and neck. However in presence of unstable cervical spine
injuries or a fracture involving the foramen transversarium a dedicated
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CT angiogram to diagnose or exclude vertebral artery dissections must
be performed.
Penetrating injuries may require intervention and therefore a dualphase scan will be needed.
This is equally important as malformations and small arterial bleeds
may be missed or misinterpreted on the combi scan.
IR options:
Arterial embolizations, carotid and subclavian artery stent insertions.
Penetrating Gluteal injuries
A disturbing trend in urban assault is the thigh and gluteal penetrating
injury, apparently designed to reduce legal sentencing while causing
maximum non-life-threatening injuries (specifically the requirement
maim the victim with a stoma bag, due to rectal injury).
The radiologist/IR needs to understand not just how the pelvic organs
and visci are involved but also appreciate neurovascular damage. The
presentation of such cases range from superficial would management
to more complex cases, which includes a combination of IR, surgery
and fluoroscopic studies.
Imaging protocol:
Imaging of this area includes, the standard dual-phase CT, plus delayed
imaging for bladder assessment. Rectal contract can be administered
to assess for rectal injury.
Crucially the Radiologist/IR is part of the trauma team, discussing the
patient management to decide when the pt will benefit from IR and
when they will not.
IR options:
At our centre the “one stop trauma IR shop” permits the IR team to
discuss the patients long term care as well as immediate management.
In one visit to the IR suite the patient can undergo embolization of the
active haemorrhage, have IVC filter insertion ( if indicated), cystogram,
CXR (to ensure position of ET tube and chest drains). This saves the
patient and the major trauma/ITU team up to five visits back to the
radiology department.
If bowel injury is suspected the patient can then be transferred to the
operating theatre for exploration
Beyond Secondary Survey:
The radiologist must be continually involved in patient care, including
for RIG insertion, drainages, IVC filter removal and vascular access.
Follow up imaging of solid organ injuries are also important in any
trauma centre to identify arterio-venous fistulas which may develop
24-72 hours post trauma and pseudo-aneurysms[4] which have not
been visualized when the patient was hypotensive with secondary
vascular spasm.
In summary the radiologist, especially the IR is pivotal throughout the
trauma patient journey from admission to beyond discharge, and with
good communication with the trauma team, can work seamlessly to
deliver outstanding care .
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1004.3
IR techniques for trauma management
M. Bezzi
Department of Radiological Science, University of Rome La Sapienza,
Rome, Italy
In the trauma setting, Interventional Radiology (IR) and damage
control surgery should be considered as complementary strategies.
Despite the attraction of a minimally invasive strategy, IR is not always
the most effective (or most rapid) treatment. In a multidisciplinary
approach, IR should be viewed as the minimally invasive component
of a comprehensive damage control algorithm.
Choice of therapy should be decided on the basis of the global burden
of injuries in each patient and the priorities of treatment. Decisions
on management for traumatic hemorrhage are usually made by both
the trauma team leader and the interventional radiologist, and should
be rapidly made according to institutional agreed algorithms on an
individual-patient basis.
The decision needs also to reflect the resources and expertise available
at any given institution. It is therefore essential that the emergency
services of the regional area know which hospitals are appropriately
equipped. In general, severely injured patients should be transported
directly to the sites which can offer multi-level treatment.
Options for use of IR techniques
General bleeding control - Transcatheter embolization is the most
frequent treatment. Temporary (gelatin sponge, thrombin) or
Permanent (coils, plugs, liquid embolics, glue) materials are
appropriate in each different clinical conditions. Covered stent grafts
should also be available in major vessel injury and when arterial repair
and preservation of distal flow is desirable. In such cases, a sound
understanding of potential variations of normal visceral and pelvic
vasculature after resuscitation, is essential to master and may prevent
treatment failure due to vasodilatation after hemorrhagic shock.
Appropriate equipment should be readily available and stocked in
sufficient quantity in the angiography department. The preparation of
embolization kits that contain a selection of catheters, microcatheters,
embolics, stent grafts and other devices is particularly useful when
procedures are performed outside the angiographic lab, and may
reduce the time to treatment.
Aorta - Endovascular repair is now performed more commonly than
open repair in patients with blunt aortic injuries. Experience and
training in endografting have steadily increased, with a resultant
decrease in exposure to open repair. The anatomy of all patients
should be carefully evaluated preoperatively for the appropriateness
of IR treatment; sometimes repair can be performed in a delayed
setting and this may result in a better selection of endografts. It is
also important to consider that in selected cases of TEVAR, the treating
center should have the ability to convert to open repair or to use
ancillary surgical techniques if necessary.
Solid organs - Splenic injury with splenic artery injury, active bleeding,
or false aneurysm formation should be referred primarily to IR. Renal
injury with active bleeding, AV fistula, false aneurysm should be
referred for consideration of IR treatment. Hepatic injury with focal
active arterial bleeding, or continued bleeding after damage control
surgery is an indication for embolisation.
Pelvis - Pelvic arterial bleeding on CT or patients who are
haemodynamically unstable despite a pelvic binder are candidates for
embolisation. IR is the primary treatment for pelvic arterial bleeding
as external fixation is only effective at controlling bleeding from bony
or venous sources
Ischemia - Significant arterial injuries can cause distal ischemia as
a result of dissection, thrombotic occlusion, and even complete
arterial transection. IR can treat distal ischemia with stenting or stent
grafting. Where there is thrombus, consideration needs to be given to
thrombectomy techniques and thrombus aspiration. This should be

FS / CS / FC / CEC / HL / HTS / CM

CIRSE 2018 Abstract Book
made in conjunction with vascular surgical consultation and bleeding
should always take precedence over ischemia.
Non vascular trauma - Trauma to non vascular structures should be
readily recognized and managed after the patients is stabilized.
Leaks from renal pelvis or ureter can be managed by excluding
percutaneous nephrostomy. Bile leaks may result from deep liver
laceration and usually manifest themselves a few days after trauma.
Combined percutaneous and endoscopic drainage are usually able to
control the leak , and to provide definitive treatment in many cases. In
contradiction to non-operative management of bile/urinary injuries,
early surgical intervention is of paramount importance in case of
hollow viscus injury.
Delayed injuries and complications – Several types of complications
can develop days or weeks after patient’s admission. This may include
infected hematoma, pseudoaneurysm formation, infection of ischemic
liver tissue, and delayed spleen rupture. It is imperative that the team
caring for the trauma patients have a working knowledge of the
risk factors, imaging studies and interventions needed to intervene
promptly. This will reduce the morbidity and mortality associated with
delayed injuries and complications of the trauma.
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1004.4
Complications and management
C. Nice
Department of Radiology, The Newcastle upon Tyne Hospitals NHS
Foundation Trust, Newcastle-upon-Tyne, United Kingdom
Over 30% of patients with major trauma experience complications
and these lead to a poorer outcome (1). Suffering and morbidity is
increased and there is a long term reduction in quality of life. There is
also a detriment to the institution and healthcare system as the length
of hospital stay and hospital costs are both increased in patients
experiencing complications.
Complications occur more frequently in older patients and men
(possibly due to both a deleterious effect of testosterone (2) and
absence of protective female sex hormones which may have a
protective immunomodulating effect(3)). There is an association with
the injury pattern, those with fractures, solid organ injury and head
injury all experience a greater rate of complications.
Although complication rates correlate well with length of hospital stay,
mortality rates do not show an association and are better predicted
by the overall trauma severity and pattern, with serious head injuries
strongly associated. It would appear that mortality and complication
rates are associated with different risk factors (1) but there is some
overlap as head injury is associated with both.
As trauma care improves more patients are surviving their injuries,
and more severe injury patterns become survivable, leading to an
increased opportunity for the survivors (who would previously have
died but now face a long recovery from serious injuries) to develop
complications.
Complications affect all organ systems but their aetiology, and
therefore opportunities for prevention, can be considered to be;
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1 A direct consequence of the initial trauma (e.g compartment
syndrome)
2 Due to haemorrhage and hypoperfusion (e.g Acute lung injury/
ARDS)
3 Treatment related (e.g catheter related blood stream infection or
urinary tract infection)
4 Thromboembolic disease, associated with trauma.
Trauma prevention is governed by societies with measures such as
traffic speed reduction, reducing alcohol consumption and fitting stair
gates within the home. Secondary preventative measures include use
of smoke alarms and child safety seats.
30-40% of early trauma deaths are due to haemorrhage (62% of
all hospital deaths within 4 hours of trauma). A 2007 UK report (4)
concluded that the “Majority of preventable deaths after injury
occur from unrecognised and hence untreated haemorrhage,
particularly within the abdominal cavity making it perhaps the
single most important reversible cause of death in the trauma
population”.
The aims of circulation management are to avoid hypoperfusion
(acidosis), hypothermia and coagulopathy. If successful this will reduce
trauma mortality and also the incidence and severity of complications
due to organ hypoperfusion and ischaemia.
Simple measures include warmed fluids, environmental warming and
warming devices.
Rapid haemorrhage control is a major priority and may be best
achieved within a trauma centre environment with defined transfer
protocols, trauma teams, call out, imaging and treatments protocols.
Treatment related complications can be minimised by meticulous
asepsis and procedural technique and responsible antibiotic usage.
Constant vigilance is essential for the early detection and management
of other emerging complications.
Trauma IR is challenging and there is scope for avoidable operator
error or system failures leading to complications and patient harm
(examples would include mis-deployment of a thoracic aortic
stent graft for aortic transection or splenic infarction due to overly
aggressive splenic embolisation). Institutions need to ensure that
operators are appropriately experienced and work within adequately
resourced teams.
The majority of trauma occurs outside of traditional core working
hours (4) and trauma services should be structured to meet this
demand.
Clinical outcomes, including complications, should be carefully
monitored with problems reported under a units governance
structure, ensuring that the lessons learnt are shared promptly and
systematically.
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1004.5

1004.6

Damage control surgery

Results and outcome predictors

C. Pilasi Menichetti
Major Trauma Centre, Kings College Hospital, London, United Kingdom

C. Dodt
Emergency Centre, Kliniken Bogenhausen, Munich, Germany

Polytrauma is not a new problem but unfortunately still one of
the major causes of death and disability especially in the younger
population. It appears that haemorrhagic shock accounts for the
majority of preventable deaths in this group and therefore many
efforts have been done to find the best strategy to reduce it. For this
reason, polytrauma patients’ management has been a major focus of
interest within the surgical community for decades. Many different
approaches have been tried and lessons have been learnt from armed
conflicts and natural disasters as they generate a large number of
victims. A lot of civilian trauma surgery management has its origins
in military surgery. In fact, based in Naval concepts, in the eighties
the concept of “Damage control” was published as a novel strategy
to reduce mortality.
Damage Control Surgery (DCS) is part of a bigger picture of the
management of the polytrauma patient. It is a crucial component
of the damage control strategy that involves both DCS and Damage
control resuscitation.
DCS is a stepwise approach that includes abbreviated surgical
procedures to stop bleeding, restore perfusion and limit
contamination. Then a recovery phase in ICU follows in order to allow
physiology to be restored. Normally this can take from some hours to
a couple of days. Once physiology has been optimised, the patient
could be a candidate for definitive surgery.
Severely ill polytrauma patients must be identified promptly and offer
this management modality in order to reduce mortality. The selection
of polytrauma patients is the main goal when applying this approach
as there is no time to lose. It is well documented that physiologically
normal patients could undergo definitive surgical management from
the beginning, and these patients could undergo further imaging to
better define the treatment.
The modern approach to trauma victims is a multidisciplinary one,
and the key of success is the collaboration amongst different medical
disciplines, well coordinated in each phase starting with prehospital
care, followed with ED, surgery/interventional radiology procedures,
ICU care and rehabilitation.
DCS most of the times is indicated with minimal imaging done at the
resuscitation bay and is limited to some portable X-Rays and point of
care (POC) Ultrasound ( E-FAST).
The role of interventional radiology (IR) in physiologically normal
patients is well established, however, despite the increasing number
or facilities with this capacity, in the case of physiologically abnormal
polytrauma patients, this approach is controversial.
Recently, combination of both approaches (surgery and IR) in the same
room ( Hybrid suites) has been proposed as an alternative for these
patients. These suites have the capacity to perform open surgery and
IR procedures with the advantages of not moving the patient and
continue undergoing resuscitation.
It is still yet to define which is the best strategy or model. It has to be
reminded that trauma is a global problem and different settings will
probably benefit from different approaches and resources.
In principle, probably a combination of DCS techniques and IR for
selected patients could be a reasonable approach according to the
resources.
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CIRSE meets
CIRSE meets SIDI
1006.1
Congenital portosystemic shunts: diagnosis and treatment
options
S. Sierre
Interventional Radiology, Hospital de Pediatría Prof. J.P. Garrahan,
Buenos Aires, Argentina
Congenital portosystemic shunts are rarely seen. These abnormal
communications can be asymptomatic or diagnosed due to the
presence of complications.
These shunts are related to the lack of complete involution of fetal
vessels, establishing abnormal communications between any vein
of the portal system and any vein of the inferior vena cava system,
leading to a partial or complete diversion of the portal flow to a
systemic vessel. They may be intra or extrahepatic, single or multiple,
and vary in size.
Some small intrahepatic portosystemic shunts may resolve
spontaneously by age 1 to 2 years, but others, mostly the large
shunts, such as extrahepatic, persistent ductus venosus or still
patent intrahepatic shunts persist, and carry risks of complications,
including neonatal cholestasis, benign and malignant liver tumors,
hepatopulmonary syndrome, pulmonary hypertension and
encephalopathy. Shunt closure should be indicated when one of the
complications is present, with the exception of neonatal cholestasis,
which resolves spontaneously.
Shunts closure can be performed by Interventional Radiology
techniques or surgically, depending on the shunt anatomy and the
level of portal pressure during an occlusion test.
Imaging studies sometimes fail to show a patent intrahepatic portal
system, and there are reports of extreme hypoplasia or absence of
the portal trunk. In such cases, acute closure of the shunt may have
deleterious consequences including acute portal hypertension,
gastrointestinal bleeding, and severe damage to the gut. However, it
is suggested that this hypoplastic or disconnected portal vein is able
to expand after treatment.
Closure of congenital shunts in children starts with an occlusion test,
measuring portal pressure while transiently occluding the shunt with
an occlusion balloon. Depending on shunt anatomy, if the portal
pressure is too high to allow shunt closure, then a two-steps treatment
is indicated.
Embolization of portosystemic shunts with different conventional
embolic agents has been described, however, due to the anatomic
characteristics of these large communications, they are amenable to
be treated with Amplatzer plugs, our preferred embolic device for
this indication.
Follow-up control imaging is usually performed with Doppler
US, demonstrating redirection of portal flow with no filling of
the anomalous communication and subsequent regression of
symptomatology.
Interventional radiology techniques have a key role in the diagnosis
and management of these congenital shunts involving the portal vein.
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The appropriate decision about the optimal treatment timing and
approach, should be taken based on a multidisciplinary management
of such patients.
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1006.2
Complications in uterine fibroid embolisation: how to prevent
and solve them
G.M.L. Guerrero-Avendaño
Radiologia Vascular e Intervencionista, Hospital General de Mexico,
Mexico City, Mexico
Since 1995, Uterine Fibroid Embolization(UFE) has become one of the
most popular procedures performed by an Interventional Radiologist
(IR), reducing the important number of Hysterectomies in the world.
Even it is a very safe procedure, is not extent of complications. We as
IR, have become the Primary contact for women who want to keep the
uterus with a UFE procedure. It allows us to take care of the patient,
since the first consultation, during the procedure and during the
follow up. But, the same way, we have to take care of complications
and must of all, try to avoid them.
We can divide complications related to the procedure in mild,
moderated and severe. Mild complications are those that apply for
every Embolization procedure. Pain and hematoma in the site of
puncture: Sometimes the pain can last for a long period of time, due
to a neuropathy complication. The use of closure devices, have not
the best result in these women and we have found some of them with
a granuloma in the site of puncture, after its use. Some other mild
complications are Fever, and post embolization syndrome.
Moderated complications are more specific for UFE, and are those
that can be treated without major risk of uterus lost or death. These
complications are: Urine retention, abortion of a sub mucosal fibroid,
ovarian dysfunction and Arterial Spasm
Severe complications are extremely rare in UFE, but have been
reported. Pulmonary embolism, infection, uterine necrosis, or bladder
necrosis or perinea necrosis are some of the worst complications.
During the presentation, most of the complications will be shown,
including two of them that have not been described.
There are other complications, like partial response or any response
at all. These are due to the anatomic variations and also due to the
embolic material used for the UFE.
How to avoid and solve them? It iss very important to know all the
background of the patient, and to explain her all the risk and failure
possibilities. It is also very important to have a pre embolization MRI
and to assure that UFE can be performed. Select the appropriated
embolic material and pain control is also important. It is very
important the knowledge of the Vascular anatomy and to be aware
for the variations, that can be present in 10 to 15 % of the women.
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1006.3
CHEVAR, FEVAR and T-Branch: the Latin American aorta’s puzzle
L.A. Cruz Vásquez
Interventional Radiology, Clínica Las Vegas Medellín, In Care, Instituto
de Estudios Cardiovasculares, Medellín, Colombia
No abstract available.

Honorary Lecture
Andreas Gruentzig Lecture
1301.1
Darwin and Osler on the good ship IR sailing to Byzantium
M.J. Lee
Radiology, Beaumont Hospital, Dublin, Ireland
No abstract available.

Hot Topic Symposium
Transradial access
1302.1
History and rationale for transradial access
P.M.M. Lopes
Interventional Radiology, Portuguese Oncology Institute - PORTO,
Porto, Portugal
Femoral artery has been the traditional access route for arterial
interventions in interventional radiology
Access complications, such as retroperitoneal haematoma and
pseudoaneurysm formation, difficulties in access the femoral artery
in obese patients and the need for total bed rest for some hours after
the procedures are some negatives aspects to consider.
Having in mind the need to be as much minimally invasive as possible,
and to increase the safety of the procedures and also patients’ comfort,
radial access has been emerging as a very attractive alternative.
In this lecture it will be presented an overview of the development
and evolution of transradial access.
The rationale for transradial access will be presented and some
common misconceptions will be debated.
A systematic review on the implementation process, patient
evaluation and preparation, room setup, radial puncture, haemostasis and recovery is also included in this lecture.

1302.2
Transradial access for embolisation
D.K. Tsetis
Unit of Angiography and Interventional Radiology, University Hospital
Heraklion, Iraklion, Greece
Transradial access (TRA) remains underused by the interventional
radiology community, although it has been employed successfully
for percutaneous coronary procedures for more than 25 years. TRA
offers some important advantages versus alternative arterial access
sites : less pain and anesthesia, easier post-procedural hemostasis,
immediate ambulation, fewer vascular complications and greater
patient satisfaction. It is particularly useful in morbidly obese patients,
in patients with low platelet count and in those with groin sensitivity.
The primary patient selection factor to consider before attempting TRA
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is whether the patient has adequate collateral perfusion to the hand;
this is assessed using the Barbeau test. For embolization procedures,
TRA it is technically challenging, with longer fluoroscopy times and
higher radiation doses. However, after becoming technically familiar
maybe it is associated with less radiation exposure to the operator.
Special catheters shapes which are different from those from femoral
approach should be employed. For visceral arteries the ideal TRA
catheter length is 110cm, while for pelvic embolization procedures
lengths up to 125 cm are frequently required. Microcatheters should
ideally be 150 cm long instead of 130 cm. Transulnar access (TUA) could
be a safe and effective alternative to femoral approach when TRA is
contraindicated.

1302.3
Transradial access for PAD
D. Klass
Interventional Radiology, University of British Columbia, Vancouver, BC,
Canada
Transradial access (TRA) was first described in 1989 by Campeauin
patients undergoing diagnostic coronary angiography. TRA is
associated with reduced vascular and bleeding complications with
similar efficacy compared to femoral access. This and improved
technology has led to TRA being adopted for body or peripheral
interventional procedures.
Despite the learning curve for this technique, the benefits of TRA
are significant and include: 1) improved safety; 2) shorter hospital
stays and conversion to day case procedures; 3) less postprocedural
nursing care (nursing intensity); 4) patient preference due to the lack
of ambulation limitations postprocedure; and 5) cost savings to the
department (especially with regard to the closure devices used for
transfemoral access).
Technical considerations regarding access for peripheral interventions
includes vessel anatomy; the visceral vessels lend themselves to easier
access from above and more stable platforms for performing more
advanced techniques, including angioplasty and stenting.
A disadvantage to date has been the lack of inventory allowing TRA
for pathology below the inguinal ligament, however with the rapid
evolution of catheters, balloons and stents, the ability to perform more
and more advanced procedures is increasing.
A key consideration to TRA for peripheral intervention must include
careful case planning to ensure safe and successful outcomes.
This talk focuses on case planning, patient selection and platform
development to allow for procedures to be performed through
the wrist. The use of a rapid hemostasis protocol to aid in recovery
and nursing intensity and its role in peripheral intervention will be
included.
The common pitfalls, complications and top 5 tips for success will be
discussed in addition to the limitations still faced with interventions
below the inguinal ligament or requiring large bore vascular access.
The role of distal radial access and room setup to allow for
simultaneous distal radial access and femoral access if required will
be discussed.
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1302.4
Debate: We should all move to transradial access
A. Buecker
Klinik für Diagnostische und Interventionelle Radiologie,
Universitätsklinikum des Saarlandes, Homburg, Germany
Radial access proved its benefit in terms of lower complication rates
in large cardiologic studies. Initial reluctance to adopt this technique
was probably due to the scientifically proven learning curve for this
technique. Another major advantage is the increased patient comfort
of radial compared to femoral access. In the light of these benefits
the increase in radiation exposure and the risc of upper extremity
dysfunction appears to be negligible.The same holds true for the
obviously very rare complication of stroke, which seems to be a
theoretical but not a pracitcal concern. Consequently, radiologists
should have the skill to offer their patients interventions via radial
access and have the necessarry devices on stock.
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Clinical Evaluation Course
Femoropopliteal disease in claudicants

1302.5

The initial assessment of patients with peripheral arterial disease (PAD)
is critical. This lecture will address the initial clinical evaluation and
pbysical examination of a patient that is being evaluated for lower
extremity symptoms. Claudication is the pain, discomfort, fatigue, or
muscle firmness that is associated with activity typically in the calf
in a patient with femoral popliteal artery disease. The hallmark of
claudication is the relationship of the pain with exercise/ activity and
how it will quickly improve when the exercise/ activity is stopped.
It is important to distinguish arterial symptoms from the venous
symptoms that are usually related to heaviness and swelling of the
extremity at the end of the day. The symptoms maybe related to
neurological or musculoskeletal causes or even sometimes from a
mixture of etiologies. However, symptoms are crtical to categorizing
patients with chronic peripheral arterial disease.
Rutherford categories are classically utilized in grading patients.
These grades are used to objectively evaluate a patient and
determine treatment and followup. The Rutherford category (RC)
is based on symptomatology. Rutherford category 1 (RC1) patients
are asymptomatic, RC2 patients have claudication symptoms that
are not lifestyle limiting while RC3 patients have symptoms that are
considered lifestyle limiting. It is important to distinguish patients that
have ischemic rest pain (RC4) and it is crucial to evaluate a patient for
tissue loss/ ulceration (RC5) or gangrene (RC6). The determination of
arterial symptomatology and grading is usually performed completely
with clinical evaluation. There is a significant amount of interpretation
by the examiner to determine if the symptoms are lifestyle limiting; as
300 meter claudication maybe lifestyle limiting for an individual but
not for another. Physical examination and testing is used to confirm
and further refine the patient assessment and grading.
What if the symptoms are not classic; can they still be related to
femoral popliteal disease? Yes, and risk factor identification and
physical examination are inportant factors to help determine the next
necessary steps. All patients with PAD are at high risk for cardiovascular
morbidity and mortality. The physical examination should include a
careful pulse examination. Upper extremity and carotid pulse and
ascultation exsmination is as necessary as a complete lower extremity
pulse examination. The lower extremity examination should be
complementary to the clinical history. The Rutherford category is
used to determine the need for further testing (noninvasive, CTA or
MRA, and diagnostic angiography). The ability to assess the patient’s
symptoms and correlate them to their physical examination is essential
before deciding to proceed to more elaborate testing. In patients
with atypical symptoms or physical examination findings that do not
correlate; a careful review of cardiovascular risk factors maybe helpful
in assessing the patients probability of having PAD. The patient’s
Rutherford category will help justify the need for revascularization if
medical (pharmacological and exercise) management is unsuccessful.
In summary the initial assessment and physical examination should
focus on determining whether the patient’s symptoms are related
to vascular disease. If the assessment is not clear; diagnostic testing
maybe helpful. The patient’s symptomatology is critical to grading
the extent of disease using the rutherford category that is used to
determine evaluation, treatmemt and follow-up.

Debate: Transradial access is a waste of time and effort
E. Brountzos
2nd Dept of Radiology, University of Athens, Athens, Greece
There is compelling evidence that in cardiology practice the outcomes
after transradial access (TRA) are superior to those after transfemoral
access (TFA) in most [but not all] clinical settings. Lower complication
and mortality rates have led to adoption of the radial access in many
parts of the world.
Naturally radial access is gradually adopted by Interventional
Radiologists (IRs) performing oncologic or vascular procedures.
However, there is lack of evidence to support general adoption
of this technique in IR. There are several advantages of TRA over
TFA including less puncture site hematomas, zero retroperitoneal
hematomas, less limb ischemic complications, while patients’ comfort
is increased. Nevertheless, drawbacks include increased cost of the
tools, longer learning curve, difficulty of puncture, decreased catheter
maneuverability, less size flexibility in case one needs to upsize the
catheters, inability to cross over, and increased radiation to the
operator.
Interestingly, radial versus femoral studies favor the radial technique
usually because optimal techniques for femoral access are not used.
These include among others, puncture with fluoroscopic or ultrasound
guidance, and use of micropuncture access sets.
TRA technique is welcome to the patients, because it allows for
immediate ambulation, however in the majority of IR practice the
patient should stay overnight in the hospital for close monitoring. On
the other hand, many peripheral angioplasty procedures (including
infrapopliteal procedures), can be safety performed in a day-case
setting, using TFA. Additional limitations to the use of TRA include
the lack of the necessary length of balloon catheters and stents to
reach areas such as below the knee or even splanchnic arteries in tall
patients or in cases of tortuous arteries.
In conclusion while TRA can be used in selected patients, the standard
approach will be TFA for most IR procedures and practices.
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1401.1
Clinical evaluation and physical examination
C.S. Pena
Interventional Radiology, Miami Cardiac and Vascular Institute, Miami,
FL, United States of America
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1401.2
Best medical therapy and risk factors modification
J.H. Rundback
Interventional Institute, Holy Name Medical Center, Teaneck, NJ, United
States of America
PAD is a coronary equivalent, with an increased risk of both all-cause
and cardiovascular mortality (1-2). Overall 5-year mortality in patients
with PAD is 40%, and exceeds 50% in patients with lower extremity
symptoms (1). Outcomes are even worse in the CLI population,
particularly after amputation. Hence, best medical therapy (BMT) in
PAD population is directed at both improving limb outcomes and
preventing cardiovascular events.
Fundamental goals include risk factor modification to stop smoking,
control of diabetes mellitus with a target HbA1c <7.0%, statin
medications to both lower LDL and for their pleiotropic properties
to reduce vascular inflammation (and improve patency after arterial
intervention), and hypertension control. HMG–coenzyme A reductase
inhibitors are cardioprotective in PAD populations. The Heart
Protection Study (3) demonstrated a greater than 20% reduction
in all cause death, MI and CVA, while the Scandinavian Simvastatin
Survival Study (4) found a 42% reduction in cardiovascular fatality.
Statins may also help walking tolerance. Recently, an evaluation of
high intensity versus low or moderate intensity statin use noted
statistically significant improved survival (hazard ratio for mortality:
0.52; 95% confidence interval, 0.33–0.81; P=0.004) and decreased
major adverse cardiovascular events. High intensity therapy consisted
of rosuvastatin 20–40 mg or atorvastatin 40–80 mg (5)
Angiotensin converting enzyme inhibitors provide further protection.
In the PAD cohort of the HOPE trial, the incidence of the combined
primary outcome measures (a composite of MI, stroke, or death from
cardiovascular causes) was 22% for placebo-treated patients with PAD
and 14.3% for placebo-treated patients with no PAD (6).
Every patient with PAD should receive antiplatelet therapy whether
or not they have undergone a peripheral interventional procedure or
surgery. Large data from the antiplatelet trialists group revealed 25%
odds reduction of MI, CVA, vascular death with aspirin use (7). The
CAPRIE study compared aspirin to clopidogrel in 9599 patients over 3
years with a 8.7% relative risk reduction for clopidogrel; however, there
was a nearly 24% fatal and non-fatal MI reduction with clopidogrel
versus aspirin in the PAD subset (8). Further insights from the
CHARISMA trial found a non-significant trend towards fewer cardiac
events, stroke, and CV mortality utilizing dual antiplatelet therapy (9).
At least for clinical trials have proven the benefit of cilostazol when
combined with a walking regimen in improving pain free walking
distance in patients with PAD (10). Similar effects are not noted with
the older agent pentoxifylline. Cilostazol may take up to 3 months to
exert maximal effect, and benefits are lost within 1 month of stopping
the medication.
Finally, the role of anticoagulation in PAD patients is not fully
established. Trials of warfarin combined with antiplatelets have shown
lower restenosis rates offset by higher bleeding rates, and studies are
currently ongoing evaluating the role of Direct Oral Anticoagulants
in patients with PAD both denovo and after vascular intervention.
Other emerging novel agents may also play a niche role in patients
with complex patterns of recurrent disease. Recently, the proteaseactivated receptor (PAR)-1 Vorapaxar was shown to lower rates of
hospitalization for acute limb ischemia (2.3% vs. 3.9%, HR 0.58, 95%
CI 0.39-0.86, p=0.006) and peripheral artery revascularization (18.4%
vs. 22.2%, HR 0.84, 95% CI 0.73-0.97, p=0.017) in a PAD cohort (11).
However, there were significantly higher bleeding risk with this agent.
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1401.3
Supervised exercise therapy
M.J.W. Koelemay
Vascular Surgery, Academic Medical Center, Amsterdam, Netherlands
Introduction
The aim of treatment in patients with intermittent claudication (IC)
due to femoro-popliteal artery disease is to improve their pain free
and maximum walking distance and quality of life. Exercise therapy
(ET) is a proven effective treatment for patients with IC, although
the mechanism of action is largely unknown. One of the suggested
explanations for the effectiveness of ET is the formation of collaterals
which increase arterial flow to the lower leg, although in most
clinical trials no increase in ankle-brachial index was found after
patients completed an exercise program. In a small follow-up study
of 10 patients with an superficial femoral artery (SFA) stenosis who
completed an exercise program, there was no change in the number
of arteries at the location of the lesion nor in arterial peak flow as
determined with (cine)MRI, despite a significant increase in pain
free walking distance. (1) Alternative explanations include improved
walking efficiency, better endothelial function and metabolic
adaptation of muscle cells. In the end it might just come down to the
fact that patients with IC have a very low level of physical activity and
that by improving their physical (and mental) condition they can walk
further without pain.
Exercise therapy or walking advice?
Since the actual mechanism of ET is unknown, a wide range of exercise
programs have been developed, and these may include walking on
a treadmill, muscle strengthening exercises, and even arm cranks. In
general, an ET program consists of 2-3 sessions of 30 minutes per week
for at least 3-6 months. As ET requires commitment and discipline
of the patient it is conceivable that it is easy for a patient to drop
out, and that is why supervised exercise therapy (SET) has gained in
popularity. In the updated Cochrane review which comprised 1400
patients SET translated in a better improvement in PFWD and MWD
of 120 and 210 meters, respectively as compared to home-based ET
in which patients were given feedback by logbooks or pedometers.
(2) No difference was found however in quality of life or self-reported
functional impairment. SET was more effective than a simple walking
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advice with regard to both pain free walking distance and quality of
life, whereas home-based ET was not.
Exercise therapy or endovascular revascularization?
Since improvement of walking distance by exercising takes time and
effort immediate relief by endovascular revascularization seems an
attractive alternative. Although IC due to peripheral arterial disease
is a common health care problem, there are only a limited number of
randomized controlled trials in which both treatments were compared.
The most recent Cochrane review identified 10 RCTs in which 1087
patients participated and in which different combinations of SET
and ER for obstructive lesions in the aorto-iliac tract and SFA were
compared. (3) Outcomes in all studies were pain free and maximum
walking distance and quality of life. This abstract does not allow to
describe all outcomes in detail, but the bottom line of the Cochrane
review is that there were no significant differences in walking distance
and quality of life in studies comparing SET and ER. Combination
of ER AND SET or cilostazol seemed might be beneficial over SET
alone, yet the number of studies was small and theire was significant
heterogeneity between studies. Another systematic review reported
an immediate benefit of combination therapy of ER and SET over SET
alone, which existed no longer at twelve months follow-up however.
(4) Finally, ER as first line treatment is quite expensive as demonstrated
in an cost-effectiveness analysis which found that ER was associated
with an additional €91 600 per QALY gained as compared with SET. (5)
Recent guideline
Whilst the evidence presented above has not yet been included in the
most recent guidelines, the recommendations of the most recent ESC/
ESVS guideline of the diagnosis and treatment of peripheral arterial
disease still stand, and these are listed below. (6)
In patients with IC SET is recommended (Class I, level A), unsupervised
exercise therapy is recommended if SET is not feasible or available
(Class I, level C).
When daily life activities are compromised despite exercise therapy,
revascularization should be considered (Class IIa, Level C).
When daily life activities are severely compromised despite exercise
therapy, revascularization should be considered in association with
revascularization (Class IIa, Level B).
Limitations of SET
Although the evidence suggests that there are no significant
differences in outcomes between SET and ER, the uptake of SET is
still low in many countries, because of reimbursement issues or the
lack availability of caregivers who can run a SET program. Another
limitation is the adherence to a SET program by the patients. In the
Cochrane review compliance to SET was 80% (2) which compares well
with another recent review comprising 67 articles with 4,012 patients.
(7) In this study 75% of patients completed a SET program. Another
important finding was that just one of every in three patients screened
participated in a SET program.
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1401.4
Indications and outcome of endovascular procedures
C. Del Giudice
Vascular and Oncological Interventional Radiology, Hôpital Européen
Georges Pompidou, Université Paris Descartes, Paris, France
This lecture will focus on indications and outcomes of endovascular
procedures for femoropopliteal disease in claudicants.
Intermittent claudication, affecting approximately 4.5% of the general
population aged 40 years and older, is a common symptomatic form
of peripheral arterial disease and is characterised by pain in the calf
or buttock in the legs that starts with walking and eases with rest.
This leg pain is caused by reduced blood flow to leg muscles due to
a blockage in the leg arteries as a consequence of atherosclerosis.
Even if this category of patients should appear homogenous, different
aspects must be considered to correctly characterize the pathology
and identify the most suitable treatment, including clinical severity,
lesion composition, morphology, and patient co-morbidities among
many others. Additionally, one must consider the biomechanical
forces affecting the SFA as these have important implications on the
therapeutic approach.
Current care includes lifestyle modification (exercise and smoking
cessation), medical therapy (antiplatelet agents such as aspirin or
clopidogrel, cilostazol, lipid-lowering drugs, and adequate blood
pressure control), and revascularization (surgical or endovascular).
In addition to their potential impact on outcomes in patients with
peripheral artery disease, lifestyle interventions and medical
treatments are also recommended as they can effectively reduce
cardiovascular morbidity and mortality in at-risk patients.
Revascularization treats hemodynamically significant arterial lesions,
increasing the blood flow to distal segments that are underperfused
and improving pain-free walking distance.
Advances in endovascular therapies during the past decade have
broadened the options for treating peripheral vascular disease
percutaneously. Endovascular treatment offers a lower risk alternative
to open surgery in many patients with multiple comorbidities.
Many patients with claudication can be treated by exercise and medical
therapy. Endovascular procedures are considered when these fail to
improve quality of life and function. Balloon angioplasty and stenting
are the mainstays of endovascular therapy. Although this approach
gives the best results for short and non-calcified femoro-popliteal
lesions, the results in the literature show that for more complex
lesions these techniques are not sufficient to obtain a satisfactory and
lasting clinical improvement. Restenosis is of critical importance in
the setting of superficial femoral artery disease. This phenomenon is
characterized by elastic recoil, inflammation, hyperactive proliferation
of smooth muscle cells, and negative remodeling. In order to improve
outcomes and reduce target lesions revascularizations new drug
eluting technologies have been introduced, including drug-eluting
stents and drug-coated balloons. Adjunctive devices for crossing
chronic total occlusions or debulking plaque with atherectomy have
been introduced with the aim to treated more severe calcific lesions.
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Recently the combination of several approaches allows treatment of
severe disease previously considered exclusive indication for surgery.
A critical overview of the actual international guidelines on
femoropopliteal disease will be performed in order to highlight the
essential factors to choice the best treatment for these patients.
Several large population retrospective and prospective studies on
different techniques will be also analysed during the lecture. This
review will evaluate outcomes of interest as death, amputation,
walking distance, quality of life, measures of blood flow, and cost, to
evaluate different techniques for a tailor-made patient treatment.
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1401.5
Is bypass indicated in claudication?
S. Michelagnoli, N. Troisi
Vascular and Endovascular Surgery Unit, San Giovanni di Dio Hospital,
Florence, Italy
No abstract available.

1401.6
Follow-up management and medical treatment
J. Tacke
Institut für Diagnostische und Interventionelle Radiologie und
Neuroradiologie, Klinikum Passau, Passau, Germany
No abstract available.

FS / CS / FC / CEC / HL / HTS / CM

65

Fundamental Course
Interventional pain management
1405.1
Disc and facet joints
S. Marcia
Radiology, Ospedale SS. Trinita’, Cagliari, Italy
Learning Objectives
1. To learn the imaging and clinical symptoms and how to select
the patients
2. To learn how to do the procedures
3. To learn patient follow-up, complications and literature review
of results
Lumbar disc herniation is an important cause of back and sciatic pain.
The minimally invasive approach, based on percutaneous techniques,
is aimed at disc decompression by reducing the volume of the
nucleus pulposus. Percutaneous treatments are used in the therapy
of small to medium sized hernias of intervertebral discs, confirmed
by Magnetic Resonance with back pain, sciatica or crural pain that
limits activity for at least 6 weeks duration,in order to reduce the
intradiscal pressure in the nucleus and theoretically to create space
for the herniated fragment to implode inwards, reducing thus pain
and improving mobility and quality of life. These techniques involve
the percutaneous removal of the nucleus pulposus by using a variety
of chemical - Chemiodiscolyis with 02-03, Radiopaque Gelified
Ethanol, thermal - Percutanoeus Laser Disc Decompression (PLDD),
Percutaneous Disc Coagulation Therapy (PDCT), tissue dissolution
- Ho-YAG laser, Quantic Molecular Resonance (QMR), Coablation
also called Nucleoplasty, or mechanical - Automated percutaneous
lumbar discectomy with Dekompressor (APLD) techniques. All the
procedures are performed in day-care surgery under fluoroscopic or
CT guidance. The percutaneous approach to the intervertebral disc is
the same for all techniques. The procedures are performed in prone
position using a 17 or 18-Gauge needle followed by coaxial insertion
of the chosen device. Although in literature are no many RCT, several
studies comparing with surgery and a recent meta-analysis showed
good results and low complication rates.
Facet Joint Syndrome is a mechanical chronic low back pain
characterized by stiffness and pain that increase with twisting
and bending backwards. It is frequently caused by ostheoarthritis
degenerative lesions, secondary to abnormal articular load or to
repetitive stress injury. Degeneration of zygapophysial joints can be
detected by Xray, CT and MRIGd. The clinical appearance together with
the imaging data allow to make the correct diagnosis, confirmed by
repeated diagnostic anesthetic nerve blocks. The procedure consists
of a heat or cryoablation in order to interrupt nerve conduction
using an electrode needle or a dedicated probe positioned under
CT or fluoroscopic guidance connected to a dedicated generator.
The procedures are performed in day-care surgery under CT or
fluoroscopic guidance and with local anaestesia. Lumbar RFN has
documented efficacy (level II) in reducing chronic back pain in patients
with facet joint syndrome, cryoablation has fair evidence due to the
lack of RCT. The procedures can be repeated when symptoms return.
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1405.2
Neurolysis in cancer patients
A.G. Ryan
Division of Interventional Radiology, Department of Radiology,
University Hospital Waterford, Waterford City, Ireland
Learning Objectives
1. To learn the indications of different neurolysis
2. To learn how to do the procedures with anatomical review
3. To learn patient follow-up, complications and literature review
of results
Background
Managing cancer pain can be one of the most challenging but
rewarding aspects of interventional practice. The goal of treatment is
to minimise patients’ pain without rendering them incapacitated due
to drug effects, or causing complications which contribute further to
their morbidity in their remaining, shortened lives. Neurolysis has a
role to play in the management of pain arising from direct invasion
of pain-sensitive structures and pain secondary to chemotherapy,
radiotherapy and/or surgery. This presentation will describe the
appropriate positioning of Neurolysis in the treatment algorithm, and
will outline tips and tricks to achieve success and avoid complications.
Procedure
Neurolysis may be employed in the 10-30% of patients in whom the
analgesic options on the WHO ladder and other adjuvant medications
have proven ineffective. Patient selection is key and the most
commonly utilised criteria are: advanced, progressive cancer and a
life expectancy of 6-12 months.
The techniques, and advantages and disadvantages of the chemical
agents (Alcohol, Phenol and Glycerol) and other techniques employed
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(Radiofrequency thermocoagulation and Cryoablation), and the
evidence supporting the choice of one modality over the other will
be discussed.
Anatomic considerations regarding specific territories for somatic,
sympathetic and parasympathetic blockade will be illustrated.
Potential complications (post-neurolysis neuralgia, non-target tissue
damage, resultant motor and sensory deficits, failure to relieve pain
and an early return of pain), their avoidance, management and
follow-up will be addressed.
Conclusion
Neurolysis is a valuable tool in the Interventionalist’s armamentarium
in the management of cancer pain yielding significant relief in
advanced cases where other options have been exhausted.
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1405.3
Palliative ablation and consolidation
F. Deschamps
Interventional Radiology, Gustave Roussy - Cancer Campus, Villejuif,
France
Learning Objectives
1. To learn the indications of MSK ablation and/or consolidation
2. To learn how to do the procedures and the image guidance
3. To learn patient follow-up, complications and literature review
of results
No abstract available.
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1405.4
Embolisation in osteoarthritis
Y. Okuno
Radiology, Edogawa Hospital, Tokyo, Japan
Learning Objectives
1. To learn about patient selection for embolisation in
osteoarthritis
2. To learn about the techniques and particles used
3. To learn patient follow-up, complications and literature review
of results
No abstract available.

Fundamental Course
Upper extremity arterial disease
1701.1
Treatment of subclavian and innominate atherosclerotic disease
R. Lakshminarayan
Vascular Radiology, Hull Royal Infirmary, Hull, United Kingdom
Learning Objectives
1. To learn how to access subclavian and innominate artery lesions
2. To learn how to treat subclavian and innominate artery lesions
3. To learn about potential risks of treatment and how to avoid
treatment failure
Subclavian origin atherosclerotic disease is amongst the commonest
lesions involving supra-aortic vessels. Along with innominate disease,
the results of mid and long-term outcomes of angioplasty and stenting
of these vessels is good. However, interventions of these vessels
require some specific considerations.
Indications include upper limb ischaemia, protecting grafts depending
on subclavian or innominate inflow (axillo-femoral, axillo-axial, left
internal mammary - coronary, dialysis fistula in the upper limb),
vertebro-basilar insuffiency, steal syndrome or distal embolization.
Angiographic delineation of the distance from the origins of the
vertebral artery and internal mammary artery to the subclavian
lesion and the origin of the carotid artery & left subclavian artery to
the brachiocephalic lesion is important and will dictate the strategy
for treating these lesions. An understanding of the arch with a view
of the tortuosity for stable sheath position and the presence of
atherosclerosis is also important to minimise embolic disease.
Primary angioplasty in acute presentations is not preferred due to
the risk of embolic disease. If the extremity is viable and there aren’t
any other significant concerns, treatment is delayed for 8 weeks to
let plaque stabilisation with ongiong anticoagulation. The most
important step in the treatment of subclavian and brachiocephalic
artery with either stenting or angioplasty is to have a stable access
with a long sheath (preferably 65cm / 80cm depending on the height
of the patient). This stable access will allow for pushability, control
angiography & quick response in case of any comlications. There
should also be a low threshold to obtain brachial or radial artery
access for help to cross lesions if required. The characteristics of the
lesion would decide the need for pre-dilatation followed by stenting
or just angioplasty. Most atherosclerotic lesions are stented as are
occlusions. The preferred stent is a balloon expanding stent used for
its radial force and precise positioning. Arteritis is preferably treated
with angioplasty.
Apart from the generic risks of intervention, supra aortic stenting
does lend itself to the risk of stroke. However, this is more likely due
to wire manipulation in the aortic arch rather than the subclavian
or innominate intervention. A higher incidence of restenosis is seen
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with angioplasty than stenting. Treating restenosis is secondary to
recurrence of symptoms rather than active surveillance unlike carotid
stents.
Endovascular management of critical subclavian or innominate artery
lesions is the first line of management and surgical bypass is reserved
only if endovascular options don’t exist.
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1701.2
Atherosclerotic diseases, axillary artery and beyond
H.I. Manninen
Clinical Radiology, Kuopio University Hospital, Kuopio, Finland
Learning Objectives
1. To learn how to access axillary artery and beyond
2. To learn how to treat axillary artery and beyond
3. To learn about potential risks of treatment and how to avoid
treatment failure
Atherosclerosis is the most common large vessel arteriopathy in the
upper limb and majority of the patients have diabetes mellitus and
end stage renal disease with dialysis.Critical hand ischemia usually
presents with pain, ulcerations, tissue necrosis and/or gangrene of
the digits. Although it can be caused by obstruction of the arteries
above the elbow (axillary, subclavian, brachiocephalic) the below the
elbow (BTE) arteries (radial, ulnar, interosseous and hand arteries) are
most often involved. Significant below the elbow artery stenoses
are common in dialysis patients with symptoms of hand ischemia or
vascular access dysfunction. Delayed maturation of radio-cephalic
fistula can be due to the atherosclerotic lesions of the radial artery that
is amendable to PTA with remarkable clinical success (Manninen et al
2008). In general, athero-obstructions of BTE arteries is an expression
of wide spread atherosclerotic disease.
Isolated atherosclerotic axillary artery occlusion is rare, most
commonly reported etiologies are Takayasu`s aortoarteritis, Giant
cell arteritis , radiation induced arteritis, and traumatic arterial lesions.
There are only a few reports about balloon angioplasty and stent
placement of atherosclerotic axillary artery occlusion (Muller-Hulsbeck
et al 2007). Becuse of the axillary artery is located at he the mobile
shoulder joint, the self expanding stent instead of balloon expanded
stent is preferable. In addition to femoral artery access, radial artery
can also be used unless there is no below-the-elbow disease.
The largest retrospective patient series with 34 hands affected
by critical ischemia due to BTE artery obstructions was published
by Ferrasi et al 2012. Most of the patients were males with long
history of diabetes mellitus , end stage renal disease and universal
atherosclerosis. They used antegrade brachial artery access and a
short 4 F sheath, dedicated CTO coronary wires, and Rotablator burr,
if needed. In selected cases balloon inflation was done through the
palmar arch (radial-ulnar loop technique). PTA was done with over-the
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wire balloons. Becase ballon inflation into the forearm and hand arteris
is very painful , Lidocain 100 mg was administrated intra-arterially
immediately before balloon inflation. The technical success rate was
82% with only three minor complications, The hand-healing rate was
65%. Six patients underwent secondary prcedures due to symptomatic
restenosis. The authors conclude that angioplasty of BTE vessels for
critical hand ischemia due to atherosclerotic obstructions is a feasible
and safe procedure with accetable rates of technical success and hand
healing.
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1701.3
Treatment options for arteritis and vasculitis
V. Bérczi1, G. Nagy2
1Department of Radiology and Oncotherapy, Semmelweis University,
Budapest, Hungary, 2Rheumatology, 3rd Dept. Internal Medicine,
Semmelweis University, Budapest, Hungary
Learning Objectives
1. To learn how to diagnose arteritis and vasculitis
2. To learn about the role of IR for treatment of arteriitis and vasculitis
3. To learn about potential risks of treatment and how to avoid
treatment failure
Vasculitis of the large and medium arteries are rare, but potentially
severe immune mediated diseases. The two main forms of large-vessel
vasculitis (LVV) are giant cell arteritis (GCA) and Takayasu’s arteritis
(TA). Takayasu arteritis affects particularly the aorta. Large-vessel
inflammation restricted to proximal limb arteries in the absence of
temporal and aortic involvement (limb restricted, LR) is rare and not
well described in literature; upper limbs are more frequently involved
than lower limb (1,2).
Temporal artery biopsy is the gold standard to detect cranial forms
of GCA, however in case of vasculitis affecting the large arteries,
histology is not available. Thus, the role of vascular imaging is essential.
Current imaging modalities available include ultrasonography, CT
angiography, catheter-angiography, magnetic resonance angiography
and 18F-fluorodeoxyglucose (FDG) positron emission tomography
(PET) (3,4,5,6). Some studies have suggested that color Doppler
ultrasound and MRI are more sensitive and specific in the diagnosis
of giant cell arteritis compared with temporal artery biopsy (7). In a
recent study, MRA and PET contributed unique and complementary
information in the diagnosis of LVV; MRA was superior in showing
disease extent, PET scan assess vascular activity better. Imaging and
clinical data often do not correlate well in the course of the disease (3).
In the therapeutic management, immunosuppression represents
the core of the therapy. Glucocorticoids (GC) are the mainstay
of immunosuppression, but the broad side effects profile and
the tendency of repeating flare of disease limit the use. For this
reason, glucocorticoid-sparing agents are in the focus of drug
development. Non-biological agents (methotrexate, azathioprine,
cyclophopsphamide) were proven as moderately effective, but in
many cases the need of high simultaneous GC doses and the frequent
relapses remain challenging. Biological agents (anti TNFα agents, Il-6
antibodies) are under development and tested in different phases of
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clinical trials. One representative, tocilizumab is already registered for
the therapy of GCA.
In rare cases when an invasive procedure is inevitable (critical ischemia,
risk of aneurysm rupture), the optimal timing is not well established.
The main dilemma for vascular surgeons and endovascular specialist is
that while they agree, that in the active phases of the disease, invasive
procedures are better to delay, it turned out that the laboratory results
do not precisely reflect the inflammatory activity in the vessel wall.
PET modality is promising in this scenario. Indication and choice
of treatment should be based on a team decision (angiologists,
interventional radiologist, vascular surgeon).
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Surgical techniques including thromboembolectomy, patch
angioplasty and bypass grafting are traditional therapeutic options.
However, after surgical procedures for treatment of thrombo-embolic
disease, morbidity and all-cause 30-day mortality rates are reported
in up to 21% and 19%, respectively.3
Percutaneous endovascular treatment is an alternative therapeutic
option to surgery, although, published data are limited.4-6
Catheter-directed thrombolysis with either rt-PA or Urokinasis and
percutaneous aspiration thromboembolectomy were reported as
single interventions or as combined methods. Depending on the
level of occlusion, varied results after thrombolysis alone are reported
with an overall success rate of 55%.4 Disadvantage of thrombolysis
is the time-consuming approach and the risk of hemorrhagic
complications. Therefore, some authors recommend aspiration as the
initial procedure to reduce the time for recanalization, the risk for distal
embolization, and the dosage of fibrinolytics if needed. Combined
therapy including aspiration, thrombolysis and angioplasty resulted
in a clinical success rate of 100% in a series by Ueda T et al.5 In this
puplication, distal embolization and major complications occured in
55% and 10%, respectively.
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1703.1

Learning Objectives
1. To learn how to diagnose acute upper limb ischaemia
2. To learn about the role of IR for treatment of acute upper limb
ischaemia
3. To learn about potential risks of treatment and how to avoid
treatment failure
Acute ischemia of the upper limb is less commen than acute ischemic
events of lower limbs, and the incidence is assumed aproximately one
fifth that of acute leg ischemia.1 Delayed intervention and conservative
management of critical ischemia can result in severe functional
impairment in up to 75% and major amputation with loss of quality
of live and threat to independence and livelihood.2 Therefore, acute
arm ischemia requires urgent revascularization.
Thrombo-embolic disease, vascular trauma and iatrogenic injuries
are the most common causes of acute ischemia. Although, subclavian
artery atherosclerosis and thoracic outlet obstruction caused by a
cervical or anomalous first rib, and large vessel vasculitis could lead
to acute thromboembolism.
Cardiac embolism, with atrial fibrillation as the most frequent cause,
is considered to range from 58% to 93%.1

Critical review of indications
G. Narayanan
Miami Cardiac and Vascular Institute, Baptist Hospital, Miami, FL,
United States of America
Learning Objectives
1. To learn about indications in tumours of various organs
2. To understand potential differences to other ablative therapies
3. To understand current evidence
No abstract available.
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1703.2
Immune reaction and IRE
H.J. Scheffer
Radiology, VU University Medical Center, Amsterdam, Netherlands
Learning Objectives
1. To understand the basic principles
2. To learn about potential effects on immune reactions
3. To learn about current evidence in beneficial immune reactive
effects
No abstract available.
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Electro-chemo ablation: basic principles and applications
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Radiology, RWTH-Aachen University, Aachen, Germany
Learning Objectives
1. To learn about the basic principles of electro-chemo ablation
2. To understand potential applications and combination therapies
3. To learn about the current evidence
Techniques of electro-chemo ablations combine some features and
principles of pure electro- and chemoablations.
By chemoablations, a toxic solution is injected directly into the
targeted lesion. This technique involves the injection mainly of ethanol
in smaller (less than 3 cm) liver lesions; nevertheless, there are few
evidence regarding also the treatment of prostate and kidney tumors
as well as the injection of alternative solutions, such as acetic acid or
hypertonic saline solutions as cytotoxic agent.
Electroablations are represented mainly by irreversible electroporation
(IRE). They are based on the phenomenon of electroporation, the
physical process which occurs if a high-intensity, pulsed electrical
field is powered in a tissue. Cell presents a higher permeability to
water, large or polar molecules due to the formation of nanometersized pores in the lipid bilayer in response to the application of this
electric field. Although the first case of electroporation was firstly
observed by Nollet in 1754, just in the last 40 years this increased
cellular permeability was highly used in biology for the insertion of
large molecules in cytosol, such as in DNA transfer.
Although many parameters can influence the response of cell to the
application of the electric field, the most important ones are the
field strength and the pulse length. In particular, for a constant pulse
length, if the intensity of the electric field (V/cm) exceeds the minimum
membrane breakdown voltage (circa 0.7 V), cell enters in a transitory
state of increased permeability (reversible electroporation), which can
last some minutes. If a higher electric field intensity is reached, the
cell enters in a state of electrolytic imbalance and undergoes death
by apoptosis (irreversible electroporation). If the intensity increases
further, thermal destruction of the membrane and consequently cell
death by is reached. In the clinical practice, IRE works in the spectrum
of irreversible electroporation. IRE for tumor treatment involves
an electrical field gradient of at least 800 V/cm with generation of
pulses up to 3000 V and the ablation of the target lesion is obtained
in minutes.
Electro-chemo ablations feature a combination of these techniques
exploiting the reversible state of increased permeability in reversibly
electroporated cells to achieve a higher cellular uptake of cytotoxic
substances. Electrochemotherapy (ECT) is the main clinical application
of electro-chemo ablations principles. So far ECT has been proved
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to be an effective and safe technique for the palliative treatment
of superficial skin and subcutaneous malignancies and has an
experimental role for the treatment of liver, pancreas, head-neck and
bone tumors.
In ECT, the chemotherapy can be injected directly into the lesion or
given systemically. Bleomycin and cisplatin are the most commonly
used drugs in electrochemotherapy; they are both low- or nonpermeable and target DNA. The administration of drugs precedes
the application of the electric field due to the vascular effects of the
latter. The exposure to the electric field cause apoptosis of endothelial
cells (“vascular disrupting effect of ECT”), preventing blood flow in
the target lesion. Moreover, the electric field causes vasoconstriction,
prolonging the effect of chemotherapy in the electroporated region
if it is given previously (“vascular lock of ECT”). Pulse can be delivered
with different kind of electrodes: plate electrodes, linear needle
electrodes, hexagonal needle electrodes and finger can be chosen
according the measure and the position of the tumor.
In 2016 during the ESOPE project were elaborated the standard
operating procedures of ECT with the Cliniporator device (IGEA S.r.l,
Italy) for the treatment of cutaneous and subcutaneous tumors. The
SOP regard which patients should be candidate for ECT, which tumor
dimensions and number of nodules are more suitable for intratumoral
injection or for systemically administration of chemotherapy, which
electrode should be chosen according to tumor size and location.
Procedure can be performed under general or local anesthesia. ECT
can be repeated in consecutive sessions. Potential contraindications
to electrochemotherapy include poor renal function, manifest
arrhythmia or pacemaker, pulmonary fibrosis or previous lifetime
exposure to bleomycin above a stated threshold dose.
ECT for the treatment of deeply-seated tumors presents increasing
evidences. Its application involves mainly an in open surgery approach
with the placement of the probes in the tumor under sonographyguidance. Edhemovic et al. in 2014 provided the first evidence of the
feasibility, safety and efficacy for ECT in the treatment of colorectal
liver metastases in a group of 16 patients with the treatment of a
total of 29 lesions. At the second follow- up, 147 days after treatment,
86% of metastasis were in complete response; no ECT-related serious
adverse events occurred. In 2017 Djokic et al. published the results
of a prospective pilot study for the treatment of hepatocellular
carcinoma (HCC) with ECT in 10 patients divided in three groups. In
the first group patients ECT was performed as a rescue therapy after
failure of TACE or RFA; in the second group includes patients who
presented contraindications for surgery or other ablative techniques;
the third group included a single patient and ECT was performed as
a “bridge” to transplantation treatment. 80% of patients showed a
complete response and no patient presented major complications.
In the literature, to our best knowledge, there is only a case in which
ECT was applied percutaneously in the liver; in 2017 Tarantino et al.
published data about the treatment of 6 patients with HCC in cirrhosis
with portal vein tumor thrombosis which were treated with ECT
applied through long needle probes, obtaining no local recurrence
in a follow-up with a median of 14 months; in 2/6 patients portal vein
showed complete recanalization.
In 2015 Tafuto et al. published the results of a clinical phase I/II study
on ECT for the treatment of pancreatic cancer. 11 patients with locally
advanced pancreatic head and body/neck tumors were treated with
intraoperative ECT between 2011 and 2014. According to RECIST
criteria, all patients were considered as non-responder; nevertheless,
using functional MR parameters significant reduction of viable tumor
tissue in electrochemotherapy was observed in the 5/11 patients who
underwent functional MRI.
In 2017 Lenzi et al. conducted a review on the published results about
ECT for the palliative treatment in advantage stage cancer of head
and neck cancer, concluding that ECT is characterized by mostly high
success rates, good tolerability and, due to the scarcity of alternatives
of treatment in these cases, this palliative approach should be taken
into consideration in these patients.
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In 2016 Bianchi et al. reported on 29 patients enrolled on the first
prospective phase II trial for the evaluation of ECT in the palliative
treatment of painful bone metastases. Radiographic evaluation
after 3 months in 20 evaluable patients, showed partial response in
one patient, stable disease in 17 and progression in two cases. At a
mean follow-up of 7 months, 24 patients were available for clinical
evaluation. Nevertheless, 20/24 referred improvement of pain C50
% with reduction of narcotics consumption. The approach was
percutaneous, the authors referred that the treatment was technically
easier in the 14/29 lesions located in the spine.
Despite this promising data, ECT for the treatment of liver or even
more for other internal organs remains up to now rarely chosen and
mainly limited to sporadic centers.
More recently, calcium electroporation have been described to have
potential as a local treatment of cutaneous and subcutaneous tumors.
In this technique, the intratumoral injection of calcium combined
with the electroporation induces a supraphysiological doses of the
electrolyte and it was shown that this treatment modality led to a
strikingly high tumor response with cell necrosis. Compared to ECT,
calcium cannot be administered intravenously as bleomycin, it is
easy to manage as it is not cytotoxic by itself and it is highly cheaper
than chemotherapy. Electroporation. In 2018 Falk et al. conducted a
randomized phase II study comparing calcium electroporation and
ECT for the treatment of cutaneous metastasis. In this study, the two
treatments showed no significant difference in objective response
between calcium electroporation and electrochemotherapy after 6
months. Nevertheless, calcium electroporation was associated to a
better cosmetic outcome, and this is an advantage that not should be
underestimated for patients with visible cancer disease.
Up to now, no comparative studies between ECT and the most similar
ablation technique, IRE, were conducted, as well as comparative
studies between ECT and other thermal ablation techniques.
Nevertheless, is biological plausible that, since death cell in ECT is
obtained with the effect of cytotoxic agent, which are more active on
active proliferating cells, ECT could be even more effective than IRE in
sparing healty tissues and surrounding structures, in particular nerve
structures, which have to be proven to can be affected by IRE in the
treatment of paraspinal tumors.
Moreover, the necessity of a laparotomic approach can highly limitate
the wide usage for ECT in deeply-seated tumors in the context of
minimally invasive therapies. The further development of long
needle applicators and even more the development of probes with
an expandable geometry, which could be placed by means of a single
puncture, similar to the probe for radiofrequency ablations, could
improve the role of ECT this scenario. In 2011 Mahmood et al. designed
an expandable applicator for ECT for brain tumors and then AgerholmLarsen et al. tested it successfully in brain tumors in mice. In CIRSE
2017 Nadolski et al. presented a pushable single needle applicator
wchich was successfully tested in vitro. Moreover, the group of Aachen
developed an expandable device for electro-chemo ablations which
was successfully tested in animal studies, presented in CIRSE 2017 by
Pedersoli.
A promising topic in electro-chemoablation is represented by
the possibility to enlarge the ablation zone of IRE by additional
administration of chemotherapy. In IRE, the central core of the ablation
is constituted by cells in an irreversible state of electroporation, death
by apoptosis, surrounded by a periphery of cell in a reversible state of
electroporation. These cells are the ideal target for ECT. The possibility
to enlarge the ablation zone of IRE with the additional administration
of cytotoxic agent was successfully investigated in vitro in 2014 be
Neal et al. in a glioma model; in CIRSE 2015 Isfort showed the results
of an animal study in which the combination of DEB-TACE and IRE
provided significative larger ablations compared to IRE-only ablations
in a porcine model. In 2017 Klein at al. showed the first in vivo results
of a percutaneous combination therapy between IRE and ECT for
the treatment of two lymph nodes metastasis from gastric cancer.
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In 8 months’ follow-up showed no signs of tumor recurrence and
surrounding organs were completely spared.
Another interesting research topic is the development of endoscopic
applicator for electro-chemo ablation for endoluminal tumors. In 2017
in the 2nd World Congress on Electroporation and Pulsed Electric Field
in Biology, Medicine, and Food & Environmental Technologies Egeland
presented the first in man reports about a new endoscopic device
working with a vacuum technology to administer ECT. They treated 6
patients with advanced esophageal cancer with palliative intention;
5/6 patients showed a reduction of the total tumor mass, just minor
side effects were observed.
Concluding, ECT is a promising technique. Currently, there
are 10 undergoing trials (according to clinicaltrials.gov and
clinicaltrialsregister.eu). There are several suggestions that could
improve the role of ECT in the context of minimally invasive tumor
therapy. Working on the design and on the geometry of the probes
of ECT, in particular the design of expandable probes, which could be
placed by means of a single puncture and then opened in the target
lesion, could facilitate the procedure and expand the application of
ECT in deeply-seated tumors. Moreover, the possible of a combined
therapy between ECT and IRE with particular interest in how can
enlarge the ablation zone of IRE is a promising topic and should be
further investigated.
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Targeted electro-immune-therapy: a potential perspective?
M.R. Meijerink
Radiology and Nuclear Medicine, VUMC, Amsterdam, Netherlands
Learning Objectives
1. To learn about the basic principles of targeted electro-immune
therapy
2. To understand the potential applications
3. To learn about the current evidence and potential future
concepts
No abstract available.
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Arteriovenous malformation
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Diagnosis and classification
P. Haage
Diagnostic and Interventional Radiology, HELIOS Universitätsklinikum
Wuppertal, University Witten/Herdecke, Wuppertal, Germany
Learning Objectives
1. To learn about the clinical and imaging features of AVM
2. To learn to differentiate AVM form other malformations and
vascular tumours
3. To know how to classify AVM based on current classification
systems
Classiﬁcations of vascular anomalies are numerous. Some are
general categorizations; others deal with vascular tumors or vascular
malformations or speciﬁc tissues and organs.
In 1982 Mulliken and Glowacki classified vascular anomalies in two
main categories based on their endothelial characteristics, vascular
tumors, of which hemangiomas are the most commonly observed
lesion, and vascular malformations. The Hamburg classiﬁcation
employs vessel type as the source of classiﬁcation of vascular
malformations. Truncular malformations affecting large vessels and
extratruncular malformations made up of smaller vessels deeply
implanted in the host tissue are differentiated.
The International Society for the Study of Vascular Anomalies (ISSVA)
Classification System underscores the histopathologic appearance and
hemodynamic flow properties of vascular anomalies and was updated
lately in 2014 to include newly recognized anomalies and genes.
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Vascular malformations are classified in slow-flow malformations,
including capillary malformations (CM); venous malformations (VM);
lymphatic malformations (LM); capillary and venous malformations
(CVM); capillary, lymphatic and venous malformations (CLVM); and
high-flow malformations including arteriovenous fistula (AVF) and
arteriovenous malformations (AVM).
Anamnesis should focus on problem onset, hormonal influences and
clinical symptoms. Physical examination ought to be thorough and
comprise the inspection of the entire skin, its coloration, potential
lymphedema, mass elasticity, presence of a thrill and venous
dilatations. Alterations with Valsalva maneuver may be noted.
The chosen imaging modality is anticipated to distinguish between
low-flow and high-flow lesions, exact localization, size and relationship
to the adjacent tissues and organs. Conventional Radiography plays
only a minor part in diagnosis and classification; it may however
provide information about bone and joint involvement. Doppler
ultrasonography (DUS) can assess vascularity and flow velocities and
hereby offer good distinction between high-flow and low-flow lesions,
Limitations naturally are deep lesions and those next to bone and air.
Computed Tomography allows good assessment of enhancement,
distal run-off, calcification, thrombus, and intraosseous changes, but
lesion blood flow information is limited. With regards to radiation
protection CT cannot be considered the first-line modality. Magnetic
resonance imaging can differentiate well between high-flow and
low-flow lesions and depicts volume and extent of the lesion. The
structural relationships to the surrounding tissues and organs can be
interpreted, thus allowing interventional treatment planning.
On Doppler ultrasonography the low-flow malformations display
multiple hypoechogenic tubular structures with high flow with a
high diastolic element on the arterial side and dilated veins with a
systolic modulation on the venous side. The high-flow malformations
have tortuous high-velocity low-resistance feeding arteries, multiple
arteriovenous shunts with pulsatile flow in the draining veins.
On MRI, the low-flow malformations typically have low signal intensity
in T1-weighted images and high signal intensity in T2-weighted
images, while the high-flow lesions typically exhibit signal voids in
abnormal vascular structures as indicator of high flow both in T1 and
T2.
Contrast enhanced magnetic resonance angiography helps to detect
the nidus of the lesion and depict the feeding arteries and draining
veins.
Selective catheter angiography still remains the gold standard in
evaluating the nidus plus feeder and draining vessels, but is nowadays
often performed in combination with the planned AVM embolization
only.
In this lecture the focus will be on delivering the latest vascular
anomalies classification systems and their typical clinical and imaging
behaviour.
References
1. Cahill AM, Nijs EL. Pediatric vascular malformations:
pathophysiology, diagnosis, and the role of interventional
radiology. Cardiovasc Intervent Radiol. 2011 Aug;34(4):691-704
2. Hochman M, Adams DM, Reeves TD. Current knowledge and
management of vascular anomalies, II: malformations. Arch
Facial Plast Surg. 2011 Nov-Dec;13(6):425-33
3. McCafferty I. Management of Low-Flow Vascular Malformations:
Clinical Presentation, Classification, Patient Selection,
Imaging and Treatment. Cardiovasc Intervent Radiol. 2015
Oct;38(5):1082-104
4. Mulliken JB, Fishman SJ, Burrows PE. Vascular anomalies. Curr
Probl Surg. 2000 Aug;37(8):517-84
5. Mulliken JB, Glowacki J. Classification of pediatric vascular
lesions. Plast Reconstr Surg. 1982 Jul;70(1):120-1
6. Wassef M, Blei F, Adams D, Alomari A, et al. Vascular Anomalies
Classification: Recommendations From the International
Society for the Study of Vascular Anomalies. Pediatrics. 2015
Jul;136(1):e203-14

FS / CS / FC / CEC / HL / HTS / CM

73

7. Hyodoh H, Hori M, Akiba H et al. Peripheral vascular malformations: imaging, treatment approaches, and therapeutic issues.
Radiographics. 2005 Oct;25 Suppl 1:S159-71

1704.2
IR techniques for high-flow AVM
W.S. Rilling
Vascular and Interventional Radiology, Medical College of Wisconsin,
Milwaukee, WI, United States of America
Learning Objectives
1. To learn about different techniques for the treatment of
high-flow AVM
2. To learn which technique is useful in which setting
3. To learn about the caveats that come with the use of the
different techniques
Arteriovenous malformations (AVMs) are vascular malformations
that have abnormal direct communications between arteries
and veins bypassing the normal capillary bed. This forms a low
resistance circuit which results in arterial and venous hypertrophy.
AVMs are distinguished from arteriovenous fistulas by the number
of arteriovenous communications and the complexity of the arterial
inflow anatomy. AVMs are usually present at birth but may be clinically
silent. The most common presenting symptom is pain. They may also
cause bleeding, high output cardiac failure, and tissue ischemia due
to stealing of flow through the low resistance venous circuit.
As the understanding of AVMs has evolved, the angio architecture of
these complex lesions has become better understood and classified.
Currently, the treatment approach to AVMs is dictated by the angio
architecture of the lesion. There are a number of classification schemes
that are currently used to distinguish the different types of AVMs. In
short, those with single venous outflow channels or a limited number
of outflow channels can often be best managed from a transvenous
approach. Those with more complex venous outflow and lesions in
difficult locations are still approached from transarterial and/or direct
puncture access.
A variety of embolic agents are currently used to treat AVMs.
Regardless of the approach, the goal of embolotherapy for AVMs is
obliteration of the nidus of the AVM. Ethanol is a unique embolic agent
due to its ability to cause endothelial destruction and occlusion of nidal
vessels. There are also significant toxicities, which must be accounted
for when using ethanol in this regard. Other embolic agents such glue,
small particles and ethylene vinyl alcohol copolymer have little or no
sclerosant effect and therefore, unlikely to cause long-term destruction
of the nidus of an AVM. In many cases, combinations of inflow and
outflow occlusion may be required to help control the embolization.
This allow for prolonged dwell time within the nidus and help avoid
non-target embolization. These techniques will be discussed in detail
in the presentation. A multidisciplinary team approach is essential as
exciting developments in medical management, surgical resection
and reconstruction, and long term optimization of quality of life can
help patients to achieve optimal results.
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1704.3
IR techniques for low-flow AVM
G. Legiehn
Radiology, University of British Columbia Hospital, Vancouver, BC,
Canada
Learning Objectives
1. To learn about different techniques for the treatment of
low-flow AVM
2. To learn which technique is useful in which setting
3. To learn about the caveats that come with the use of the
different techniques
No abstract available.

1704.4
Complications and outcomes
G. Soulez
Radiology, Radio-Oncology and Nuclear Medicine, University of
Montreal, Montreal, QC, Canada
Learning Objectives
1. To learn about the complications of IR techniques for the
treatment of AVM
2. To learn about simple rules in order to avoid complications
3. To learn about the technical and clinical outcome of IR
techniques to treat AVM
Embolization of extracranial arteriovenous malformations (AVMs) can
be challenging and may lead to severe complications. To maximize
therapeutic efficacy and minimize complications, the approach
should be based on patient symptoms and a detailed understanding
of the angio-architecture of the lesion enabling a tailored approach
in reaching and targeting the nidus of the AVM with different liquid
embolic agents [1].
Pain and edema are frequently observed following embolization
whatever the type of agent used [2-4]. In severe cases, in particular
for head and neck AVMs, it can requires the injection of steroids and
opioids. In most cases, it can be controlled by NSAID and standard
antalgic medication.
Skin necrosis is the most frequent complication (15%) that will
occur when embolizing superficial lesions or in case of non-target
embolization [2-4]. It seems to be more frequent when using ethanol
which is the agent having the deepest penetration and most efficient
sclerosis. In most case, it will recover after appropriate wound therapy.
Skin coloration can be observed if Onyx is used and one has to insure
of the absence of peripheral vessels close to the skin. This superficial
skin can be permanently tattooed by the tantalum powder of the
onyx.
Extrusion of glue or onyx can also be observed especially when
treating superficial lesions [5, 6].
If the arterial inflow is not closed at the end of the session, worsening
of the venous congestion and or bleeding can be observed when
using trans-venous approach. It is important to evaluate potential
imbalance between inflow and outflow [1]. Whenever possible, first
intention trans-venous approach should be avoided in patients having
significant venous congestion or bleeding. It the trans-venous route
is the only access possible the operator should ensure to have a
complete occlusion of the targeted nidus and its inflowing arteries
at the end of the session.
Non target embolization can happen with any embolizing agents
and can lead to severe complications. Ethanol is not radio-opaque
making its controlled injection more challenging. Each pedicle leading
to the nidus should be superselectively catheterised and embolized
with pure ethanol. The volume and injection rate of ethanol should
be based on a previous contrast injection with a DSA acquisition
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performed with the same syringe size. The optimal injection rate
should be slow enough to prevent contrast/ethanol reflux but fast
and long enough to provide an optimal filling of the nidus and enough
contact time of ethanol in the nidus. Because ethanol is radiolucent,
injections should be done under double roadmap technique, also
called negative roadmap or progressive roadmap. The first few ccs
injected will be the residual contrast in the catheter. This will be seen
under fluoroscopy and will allow to get a feel for the injection rate to
avoid reflux. The remaining portion of the injection will be the pure
ethanol. At this point, fluoroscopy can be stopped but care has to be
taken to maintain the same injection rate for the first half of the bolus
and a lower injection for the remaining ethanol volume. Care should
be taken to flush the microcatheter from ethanol very slowly. If any
resistance is felt, injections should be stopped. We usually use small
boluses of 3 to 5cc to minimize the risk of non-target embolization that
can occur if spasm ensues during the injection. Ethanol can be mixed
with lipiodol to make it radio-opaque.
Non target embolization can be observed with glue and Onyx as
well. Regarding cyanocrylates, operator experience is important to
evaluate the flow and determine the appropriate dilution with lipiodol.
Adjunct maneuver such as the use of tourniquets, microcatheters with
occlusion balloon and coils to trap glue and onyx on the venous side
can be useful to prevent proximal or distal migration.
Nerve injury is well known complication of AVM embolization (5%) [7,
8]. It will happen more frequently with the use of the endovascular
arterial approach and ethanol. To prevent this, the agent must
be injected superselectively in the nidus. Control DSA should be
performed after each bolus injection to ensure there is no opacification
of normal vascular territory at risk for nerve injury. In the vicinity of
nerve (facial, optic, sciatic) non sclerosant agent such as glue or Onyx
should be preferred over ethanol.
Pure ethanol can cause spasm in the pulmonary arteries thereby
creating right ventricular straining that if important enough, can
lead to systemic vascular collapse. This has been reported in 0.2% of
cases. Appropriate measures have to be taken to insure the safety of
the procedure. In order to achieve this, adequate monitoring must
be done and positioning of a pigtail catheter in the main pulmonary
artery is recommended, if large doses are considered (more than
20ml). This will allow us to have a baseline mean systolic pulmonary
arterial pressure. Vasodilator therapy, primarily phosphodiesterase
inhibitor, is administered if pulmonary arterial pressures increase
to greater than 25 mm Hg compared to baseline values [9, 10]. It is
noteworthy to consider the fact that pulmonary systolic pressures
will rise after ethanol injection secondary to pain even under general
anesthesia. At the same time, systemic pressures will also rise
accordingly. Both will diminish after a short period of time. If at any
time the pulmonary pressures rise and systemic pressures decrease,
it might signify that a threshold has been reached and stopping the
procedure should be considered. To avoid this complication, injections
should be performed with small boluses (up to 5cc) and a wait time
of at least 5 minutes should be carried out in between injections.
Some advocate that limiting the injection to 0.14ml ethanol/kg every
10 minutes should be sufficient enough to avoid complications from
acute pulmonary hypertension [11]. The maximum dose should be
1ml/kg.
Hemoglobinuria can also be observed (1%) when injecting large
volume of ethanol and patient hydration is important to prevent an
acute tubular necrosis and renal failure.
With ethanol embolization alone, Do et al have reported a 68% success
rate (cure and improvement) [3]. When aggressive embolization can
be combined with resection surgery, low recurrence rate are observed
if the AVM is completely resected (18%) or in AVMS with precise limits
with surrounding tissues (16%) [12].
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Focus Session
Paediatric intervention: a primer
1705.1
Venous access
A.M. Cahill
Interventional Radiology, Children’s Hospital of Philadelphia,
Philadelphia, PA, United States of America
Learning Objectives
1. To identify which groups of patients require intervention and
the imaging needed
2. To become familiar with the aims of treatment with respect to
different age groups and pathologies
3. To become familiar with specific technical aspects to venous
access in a paediatric population
No abstract available.
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1705.2
Gastrointestinal intervention
R. Gnannt
Radiology, University Children’s Hospital, Zürich, Switzerland
Learning Objectives
1. To identify which groups of patients require intervention and
the imaging needed
2. To become familiar with the aims of treatment with respect to
different age groups and pathologies
3. To become familiar with technical specifics in the five most
commonly performed GI interventions in a paediatric
population
Gastrointestinal interventions in children pose a wide range of
challenges for the pediatric interventional radiologist. The spectrum
of diseases, the technical aspects of an intervention and devices used
for children differ significantly from those used for adults. Additionally,
minimizing radiation dose is an important responsibility of the
pediatric interventional radiologist. Therefore, ultrasound should be
used as much as possible for image guidance and digital subtraction
angiography only used if absolutely necessary.
The spectrum of pediatric interventions in the GI-tract is large
and virtually any problem in this area can either be addressed
by the interventional radiologist. With different procedures and
tools, the interventional radiologist can support the surgeon or
gastroenterologist with a variety of imaging approaches for diagnostic
or therapeutic purposes.
We will start our journey at the oral cavity and looking at how
to influence saliva production by injecting Botulinum Toxin A in
salivary glands under ultrasound guidance to control drooling in the
neurologically impaired child. Percutaneous sclerotherapy of soft
tissue vascular malformations is a routinely performed procedure by
the pediatric interventional radiologist but venous malformations in
the oral cavity is a rare occurrence. We will discuss a safe approach
how to treat and shrink those lesions.
Esophageal dilatations are in general performed because of postsurgical narrowing after esophageal atresia repair. Other indications
are caustic strictures, or stricture formation in children with
epidermolysis bullosa. Travelling down the GI-tract there are many
procedures related to the stomach or bowel performed by the
interventional radiologist. Gastrostomies can either be introduced
ante- or retrograde to get gain to the stomach for supporting nutrition
and delivering medication. Gastrostomy tubes can be extended into
a gastrojejunostomy tube depending when there is severe gastrooesophageal reflux or gastric motility dysfunction. A quite similar
procedure as the percutaneous retrograde gastrostomy insertion
is the formation of caecostomy. It is usually performed so that the
caecum can be irrigated, drained or decompressed. Additionally,
biopsies and drainage insertions in the abdomen related to the GI
tract will be discussed briefly.
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1705.3
Hepatobiliary disease
K.P. van Lienden
Interventional Radiology, Academic Medical Center, Amsterdam,
Netherlands
Learning Objectives
1. To identify which groups of patients require intervention and
the imaging needed
2. To become familiar with the aims of treatment with respect to
different age groups and pathologies
3. To learn how to perform biliary drainage and specific pitfalls in a
paediatric population
No abstract available.

1705.4
Urinary tract intervention
A.M. Barnacle
Radiology, Great Ormond St Hospital for Children, London, United
Kingdom
Learning Objectives
1. To identify differences in presentation and management in
different paediatric age group populations
2. To become familiar with paediatric IR equipment and differences in its design, application and use compared with an adult
population
3. To describe a standard approach to PCN/ureteric stent/PCNL
Most of the urinary tract interventions developed in adults are
highly transferable to paediatric practice, from simple nephrostomy
insertions to more complex renal stone interventions. There is an
increasingly strong body of evidence to show that these procedures
are safe and effective in children and both urologists and radiologists
should be encouraged to offer such minimally invasive options to
children and their families.
Renal biopsy
The indications for renal biopsy in children are very similar to those
in adults. In small children, sedation or general anaesthesia is usually
required. In older children and teenagers, biopsy is often well tolerated
while the child breathes a mix of nitrous oxide and oxygen, which
gives both analgesic and anxiolytic effects. Coagulation parameters
should be normalised pre-operatively and the platelet count should be
above 50-100,000 x 106/L. Patient positioning needs to be optimised
for biopsy of a native kidney, whereas positioning for a transplant
kidney biopsy is more straightforward. Most centres advocate the use
of a 16G semi-automated core needle system. A co-axial approach is
usually reserved for technically difficult cases or those where the risk of
bleeding is predicted to be higher, as embolisation of the track is then
possible. There is evidence to suggest that semi-automated devices
give better a better-quality tissue yield and fewer complications than
manual biopsy systems [1]. Two cores of tissue are usually required.
Although a longitudinal biopsy trajectory via the lower pole is
common in adults, in children a transverse interpolar approach is
often easiest and provides a sample rich in glomeruli. It is important
to know that adult transplant kidneys are often sited intraperitoneally
in small children, so that a lateral flank approach to biopsy is vital in
order to avoid crossing the peritoneal cavity [2]. The use of real-time
ultrasound guidance for every pass of the needle is strongly supported
in the literature and is now considered the standard of care for renal
biopsy [3].
Postoperatively, bed rest is recommended for four hours. Haematuria
is common in the first 48 hours post biopsy. The major complication
rate of renal biopsy in children is approximately 1.5 – 4% [3,4], the
most common complication being hemorrhage requiring transfusion
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although, as with adult practice, the literature almost certainly
underestimates the incidence of pseudoaneurysms and arteriovenous
fistulae, which often present late or not at all. There is an increasing
trend towards performing routine biopsy of both native and transplant
kidneys on an outpatient basis [4].
Nephrostomy insertion
Nephrostomy insertion is often more straight forward in children than
adults, as the kidney is usually more superficial and hence easier to
visualise. Important factors to consider, however, are the increased
pliability of the abdominal wall and kidney, making a clean puncture
difficult in some cases, and the presence of a smaller collecting
system, which makes manoeuvre of guidewires and placement of
drainage catheters more difficult. The renal cortex is often thinner,
particularly in grossly dilated infant kidneys, and this means needle
and guidewire positions are less secure once access is achieved.
Inadvertent decompression of a dilated collecting system into the
peri-nephric space is a common complication in children and may
require a frustrating 24-48 hour wait until the system re-dilates before
repeat puncture is possible.
Indications for renal drainage are similar to those in adults. It is
important to recognise that renal function often recovers far better
after drainage than it does in adult renal units and poor function
should not be considered a contraindication to a trial of drainage
in most cases. Nephrostomy insertion is a painful procedure and in
children almost always requires sedation or general anaesthesia cover.
Coagulation should be normalised and platelets should be above
50-80,000 x 106/L [5]. A posterior subcostal approach is ideal. As with
native renal biopsy, patient positioning is key, so that the kidney is
supported and does not move anteriorly during puncture. A onepart 18G needle is recommended, which allows the introduction of
a large 0.035- or 0.038-inch guidewire without any 0.018-inch system
exchange [6]. The operator should endeavour to place the floppy tip
of the guidewire down the ureter so that the entire intra-renal portion
of the guidewire is stiff; in small kidneys, it is almost never possible
to coil enough guidewire in the kidney to ensure there is sufficient
stiff wire to dilate over. It is usually possible to then advance a 5Fr
drainage tube over the stiff wire without any dilatation of the track; it
is vital to minimise the number of exchanges so as to avoid urine leak
into the peri-renal space and decompression of the collecting system
[6]. A 5-8Fr drainage tube is almost always sufficient in children [7].
Complication rates are low in children but vary significantly according
to the indication for the procedure; large series have shown that in
experienced hands this is a safe and effective procedure [7].
Ureteric stent insertion
In many centres, ureteric stent insertion in children is performed
more commonly by urologists than radiologists. When required,
the antegrade approach is essentially the same as that in adults. The
position of the initial nephrostomy track is key to a safe trajectory
into the ureter, allowing safe dilatation of the track with the use of
reasonable force if required. Note that upper pole puncture is often not
a safe option in children, as the kidney often lies high in the abdomen
and the upper pole can only be accessed from above the 11thor even
10thrib. Crossing tight or tortuous upper ureters may require the initial
use of an 0.014- or 0.010-inch hydrophilic guidewire. Ureteric strictures
can be treated using conventional angioplasty balloons, though
cutting balloons can also be considered [7]. Remember that ureters
are very short in small children; the use of variable length silicone
stents means that the ureteric length does not need to be measured
and save significant time. Deployment of the top end of the stent is
often a challenge in small collecting systems.
Percutaneous nephrolithotomy
Renal stone disease is uncommon in children but its incidence is
increasing. The diagnosis is often made late as children typically
present with non-specific, insidious symptoms and the imaging
features are often unrecognised [8]. This means that a child’s stone
burden is often significant at initial presentation to a specilaist centre
and urgent intervention is required. Small stones and debris often
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respond very well to extra-corporeal shock wave lithotripsy but
children with multiple, dense stones or with staghorn calculi require
a more invasive approach. It is now well recognised that a minimally
invasive approach is far superior to open surgery [9]. Percutaneous
nephrolithotomy (PCNL) is, however, a complex procedure in small
children and should only be undertaken in a specialist centre with an
experienced team.
The procedure itself is similar to that used in adults and stone-free
rates are comparable [9]. Traditionally, track size is usually 24Fr though,
as with adult PCNL, there is an increasing trend towards micro- and
ultra-mini PCNL techniques [10]. The unique challenges of paediatric
PCNL include the reduced range of endoscopic instruments available
for paediatric use and the greater significance of haemorrhage and
hypothermia in small children. The risks mean that operative times
should be kept to a minimum and many centres still argue that a
larger track, allowing quicker stone retrieval, is still the safest option
for children in many cases.
As with nephrostomy insertion, upper pole access is often difficult in
children due to the high position of the kidney. Once the system is
accessed, it is crucial to place the guidewire down the ureter where
possible, so that track dilatation can be performed over a significant
length of stiff wire. The balloon-based single-dilatation systems used
in adults are often less useful in children as it can be impossible to
get a sufficient proportion of the system into the collecting system
to allow stable balloon inflation, particularly in children with large
stone burdens which fill most of the collecting system. Because
children’s collecting systems are small and the angle are tight, multitrack PCNLs are not uncommon to achieve complete stone clearance.
Paediatric renal units tolerate multiple tracks very well but again, this
approach requires expertise and experience. There is a trend for
tubeless and stentless PCNL in children [11] but this approach depends
very much on the underlying aetiology of the child’s urolithiasis and
the complexity of the PCNL procedure itself; children with a high
propensity for stone formation, such as those with cystinuria, and
those with scarred collecting systems benefit post-operatively from
well-draining, clot-free systems and this often requires repeated
irrigation via a drain for 1-3 days.
References
1. Webb NJ, Pereira JK, Chait PG, et al. Renal biopsy in children:
Comparison of two techniques. Pediatr Nephrol 1994; 8:486-488
2. Vidhun J, Masciandro J, Varich L, et al. Safety and risk stratification of percutaneous biopsies of adult-sized renal allografts
in infant and older pediatric recipients. Transplantation 2003;
76:552-557
3. Tang S, Li JH, Lui SL, et al. Free-hand, ultrasound-guided percutaneous renal biopsy: Experience from a single operator. Eur J
Radiol 2002; 41:65-69
4. Sweeney C, Geary DF, Hebert D, et al. Outpatient paediatric renal
transplant biopsy: is it safe? Pediatr Transplant 2006; 10: 159-161
5. Koral K, Saker MC, Morello FP, et al: Conventional versus
modified technique for percutaneous nephrostomy in newborns
and young infants. J Vasc Interv Radiol 2003;14:113-116
6. Barnacle A, Roebuck D, Racadio J. Nephro-urology interventions
in children, TVIR 2010; 13:229-237
7. Shellikeri S, Daulton R, Sertic M, et al. Pediatric percutaneous
nephrostomy: a multicentre experience. J Vasc Interv Radiol
2018: 29: 328-334
8. Hiorns MP: Imaging of urinary tract lithiasis: Who, when and
why? Pediatr Radiol 2008; 38:S497-S500
9. Zeren S, Satar N, Bayazit Y, et al: Percutaneous nephrolithotomy
in the management of pediatric renal calculi. J Endourol 2002;
16:75-78
10. Jones P, Bennett G, Aboumarzouk OM, et al. Role of minimally
invasive percutaneous nephrolithotomy techniques: micro and
ultra-mini PCNL (<15Fr) in the pediatric population: a systematic
review. J Endourol 2017; 31:816-824

FS / CS / FC / CEC / HL / HTS / CM

77

11. Nouralizadeh A, Simforoosh N, Shemshaki H, et al. Tubeless
versus standard percutaneous nephrolithotomy in pediatric
patients: a systemic review and meta-analysis. Urologia 2018;
85:3-9

Focus Session
Infrapopliteal endovascular masterclass
1801.1
Challenges for infrapopliteal vessel: anatomy, morphology,
diabetes and angiosome
M.G. Manzi
Interventional Radiology Unit, Policlinico Abano Terme, Abano Terme,
Italy
Learning Objectives
1. To learn about standard and variant infrapopliteal artery
anatomy and why it is necessary for pedal access and complex
below-knee angioplasties
2. To learn about the morphology of diabetic artery disease and
vessel wall calcifications in the setting of infrapopliteal arteries
3. To understand the angiosome perfusion theory and how it may
relate to critical limb ischaemia treatments
No abstract available.

1801.2
Update on randomised trials with drug-coated balloons and
drug-eluting stents
A. Cannavale1, F. Fanelli2
1Department of Radiological Sciences, “Sapienza” University of Rome,
Rome, Italy, 2Vascular and Interventional Radiology Unit, “Careggi”
University Hospital, Florence, Italy
Learning Objectives
1. To understand the clinical endpoints suitable for critical limb
ischaemia treatments and how they relate to randomised
studies for medical devices in the infrapopliteal arteries
2. To provide an update on randomised controlled trials for the
application of drug-coated balloons in the infrapopliteal arteries
3. To provide an update on randomised controlled trials for the
application of drug-eluting stents in the infrapopliteal arteries
The management of critical limb ischaemia in patients with below
knee artery disease is complex, due to the high recurrence rate and
risk of amputation. Clinical endpoints in patients with critical limb
ischaemia and infragenicular artery disease are mainly represented
by the target lesion revascularisation (TLR), clinical improvement of
Rutherford class (wound healing/pain relief), amputation rate or limb
salvage and overall survival. Main factors that can significantly affect
these outcomes are the small vessel calibre, concurrent diabetes,
heavily calcified atherosclerotic disease, long lesions, higher risk of
dissection, spasm and recoiling. To overcome these limitations, drug
eluting devices (with multidisciplinary clinical care) have been recently
studied by several randomized clinical trials (RCT) investigating their
short and long-term outcomes.
After the initial encouraging results from earlier trials (DEBELLUM,
DEBATE BTK, BIOLUX-PII), the IN.PACT DEEP trial (Study of IN.PACT
Amphirion® Drug Eluting Balloon vs. Standard PTA for the Treatment
of Below the Knee Critical Limb Ischemia), failed to demonstrate the
superiority of drug coated balloons (DCB) over plain angioplasty
(PTA). Unfortunately this well-designed study showed no significant
differences between the two groups in 6-month clinically –driven
target lesion revascularisation (CD-TLR) or angiographic late lumen
loss. There were also more complications in the DCB arm and a trend
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toward more major amputations (8.8% vs. 3.6%; p = 0.080) and lower
amputation-free survival (81.1% vs. 89.2%;p =0.057).
Accordingly, the IDEAS trial confirmed the lack of a mid-term
advantage of DCB over drug eluting stents (DES) in the treatment of
long infrapopliteal lesions (mean lesion length: 137.5 mm): DCB did
not perform better in terms of Rutherford class, binary restenosis or
TLR (i.e. 6-month TLR 7.7% vs 13.6% ;p=0.65 )
Despite these adverse results, several considerations should be made
on the specific DCB platform (i.e. In.Pact Amphirion has non uniform
drug coating), study power, endpoints and multidisciplinary wound/
foot care.
For these reasons the impact of DCB on clinical and angiographic
improvement remains still controversial, hence DCB are not yet
recommended to be used as an alternative to PTA in the BTK arteries,
as there is no satisfactory supporting evidence. Further trials on DCB in
the below knee arteries are ongoing and the results strongly awaited.
On the other hand , clinical effectiveness of DES has been tested in
several trials and long-term studies.
Infragenicular –limus DES showed stronger evidence on clinical
effectiveness than DEB. Most recent trials and studies reported
enthusiastic limb salvage rates (i.e. SES 98.7% at 1 year YUKON) also
sustained at 3 years and low TLR rates: 8.7% (DESTINY) and 13.8%
(YUKON). Longer term results (4 year follow-up) from the PADI trial,
demonstrated that amputation and event-free survival rates were
significantly higher in the DES arm than in the PTA-BMS arm (31.8%
versus 20.4%, P=0.043; and 26.2% versus 15.3%, P=0.041, respectively).
Only the PES-BTK-70 trial explored the paclitaxel eluting stents Stentys,
finding satisfactory results with freedom from TLR of 79.1% at 1 year
and limb salvage of 98.5%. According to the most recent metanalyses
, the risk of target lesion revascularization (TLR; odds ratio [OR] = 0.38,
95% confidence interval [CI]: 0.23-0.63, P < .01), restenosis rate (OR =
0.30, 95% CI: 0.18-0.50, P < .01), and amputation rate (OR = 0.49, 95%
CI: 0.29-0.83, P < .01) were significantly decreased in the DES group
vs PTA/BMS.
Otherwise DCB did not show significant difference in risk of restenosis
rate (i.e. OR = 0.49, 95% CI: 0.11-2.14, P = .35), amputation rate (i.e. OR
= 1.32, 95% CI: 0.51-3.40, P = .57), and overall survival (OR = 1.40, 95%
CI: 0.72-2.71, P = .32) vs PTA group . Notably from the current literature
there level 1 evidence for DES (from 4 RCTs and 4 metanalyses) to
support primary or bail-out use in BTK arteries.
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Learning Objectives
1. To learn about the function and metabolism of distal foot
tissues and how they get disrupted in diabetes and critical limb
ischaemia
2. To learn about novel non-invasive techniques to monitor distal
tissue perfusion and muscle oxygen consumption
3. To understand how tissue perfusion monitoring may help
control foot revascularisation and predict limb salvage
In the past decade, novel devices and increasing experience have
revolutionized the endovascular management of intermittent
claudication and critical limb ischemia from an alternative to surgery
to a first line treatment option. Nevertheless, the evaluation of
endovascular treatment outcomes and patient’s follow up are still
based on long-standing traditional tests such as pulses palpation,
ankle-brachial index (ABI) and toe-brachial index (TBI) and standard
imaging using final intra-procedural DSA and mainly Doppler
ultrasound. [1] These methods provide only an indirect assessment
of tissue perfusion following endovascular revascularization, while
ABI, TBI and pulses palpation, the main tools used in the immediate
post-procedural period and during follow up, demonstrate poor
reproducibility, sensitivity and specificity. [2, 3] Moreover, the
evaluation of the foot microcirculation, crucial for limb salvage in
patients with critical limb ischemia and/or diabetes, is not feasible
using the above mentioned tests. Today, objectively measurable tissue
perfusion monitoring in order to control angioplasty outcomes, both
real-time and during follow up, is possible. Real time monitoring
of tissue perfusion is intended to guide intra-procedural decisionmaking and improve endovascular treatment outcomes, while noninvasive follow up of tissue perfusion could identify the optimal
time for repeat revascularization and therefore predict and prevent
amputation. Various novel modalities are currently under investigation
and include perfusion angiography, laser Doppler imaging, fractional
flow reserve (FFR), skin perfusion pressure (SPP) measurements,
transcutaneous oxygen pressure (TCPO2) monitoring, tissue oximetry
and thermometry. [3-7] In this lecture, available data and future
perspectives of intra-procedural and post procedural non-invasive
modalities for the objective quantification of limb perfusion will be
discussed.
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When to refer a patient to local treatment
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Learning Objectives
1. To understand the rationale behind use of drug-coated balloons
in the infrapopliteal arteries
2. To learn about current evidence-based recommendations for
the use of infrapopliteal drug-coated balloons
3. To learn more about future studies and current avenues of investigation with drug-coated balloons in the below-knee vessels
Rationale for DCB in BTK tries to echo outcomes in SFA, as DCB
angioplasty has now proved its efficacy in improving patency rate
(comparing to POBA) in TASC A and B lesions. Indeed, one major issue
of PTA in BTK is a very poor rate of primary patency with a high rate of
early restenosis, reaching 70% at 3 months. CD-TLR is consequently
high, increasing mortality, morbidity and cost.
These data confirm the need to obtain more lasting results and DCB in
BTK was then supposed to improve primary patency rate and to reduce
CD-TLR and amputation rate. However, trials have shown controversial
results, especially the IN.PACT DEEP randomized trial vs the DEBATE
BTK trial using the same balloon. Many studies are still ongoing and
will try to prove the safety and efficay of DCB in BTK arteries (RANGERBTK, ILLUMENATE BTK, LUTONIX 014 DCB BTK Registry Study, IN.PACT
BTK study, ACOART BTK, etc...).
However, BTK arteries are not SFA and disease differs by length, type
of lesions (usually diffuse and heavy calcified atherosclerotic burden)
and number of vessels involved. Clinical conditions also differ, as BTK
angoplasties concerns most of the time diabetic patients with critical
limb ischemia.
So, efficacy of DCB in BTK will probably depend on type of balloon,
concentration of the drug and excipient, like in the SFA, but also
probably be tightly binded to vessel preparation and we will have
a look forward to new approaches increasing lumen gain, drug
penetration or reducing flow limited dissection by using scoring
balloons, atherectomy devices or the new Medtronic Chocolate PTA
Balloon.
Drug eluting technologies are probaby the future of BTK angioplasties,
however dedicated strategies and plateforms are still needed to find
the right way to improve long term outcomes.

Patients with lung metastases
When to refer a patient for local treatment
Lung metastases from a primary extrapulmonary malignancy are
often a manifestation of widespread dissemination; however, some
patients have no other evidence of disease. Extensive experience
with pulmonary metastasectomy or local treatment in a number of
different cancers has confirmed that treatment of this metastasis can
substantially prolong survival and cure some patients. Based upon
these observations, aggressive treatment (surgery or local treatment)
of isolated pulmonary metastases or in oligometastatic diseases has
become a widely accepted therapeutic option for appropriately
selected patients. [1]
The majority of pulmonary metastases are asymptomatic. Most are
detected incidentally during the initial staging workup of a primary
cancer, or from routine post-treatment surveillance radiographic
studies, typically chest computed tomography (CT). Symptoms of
cough, pain, or hemoptysis may be present in patients with hilar
involvement, particularly when the metastases abut or invade the
bronchi. Rarely, patients with peripheral metastases present with a
spontaneous pneumothorax due to tumor disruption of the visceral
pleura.
The feasibility of local treatment in patients with pulmonary
metastases has been established in multiple institution case series:
- The efficacy of RFA was prospectively evaluated in a study that
included 106 patients with 183 lung tumors from seven centers in the
United States, Europe, and Australia. The study population included 33
patients with primary NSCLC and 73 patients with lung metastases (73
percent from a colorectal primary). All lesions were less than 3.5 cm in
diameter. Overall survival at one and two years was 70 and 48 percent,
respectively. Complete response (eg, complete thermal ablation of
the target lesion) of at least one year’s duration was observed in 75 of
85 assessable patients (eg, patients had follow-up contrast-enhanced
computed tomography [CT]) (88 percent), and there was no difference
between those with NSCLC and those with pulmonary metastases. In
those with primary NSCLC, the two-year cancer-specific survival was
92 percent. [2]
- The efficacy of RFA in lung metastases was evaluated in a series of
566 patients with 1037 lung metastases. The most common primary
sites were colon or rectum, kidney, and soft tissue sarcoma (52, 18,
and 9 percent of patients, respectively). At a median follow-up, the
one-, three-, and five-year survival rates were 92, 68, and 52 percent,
respectively. These highly positive results can be explained by a mean
tumor diameter of 15 mm, and 90 percent of patients had three or
fewer tumors. [3]
The potential role of SBRT in patients with lung metastases is
illustrated by two series:
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- In a single-institution series of 121 patients with five or fewer lung
metastases, the two-year and four-year local control rates following
SBRT were 77 and 73 percent, respectively. A subsequent report based
upon the same series observed that SBRT was used to retreat nine
recurrent and 29 new lung lesions, which developed after the initial
SBRT treatment. [4]
- 130 patients with 160 lesions were treated with Cyberknife SBRT,
including T1-3 primary lung cancers (54%), recurrent tumors (22%) and
pulmonary metastases (24%).Median follow-up time was 21 months.
In multivariate analysis, metastatic origin, histological confirmation
and larger Planning Target Volume (PTV) were associated with higher
risk of local failure. Actuarial OS and CSS rates at 1, 2, and 3 years were
85%, 74% and 62%, and 93%, 89% and 80%, respectively. Acute and
late toxicities ≥ Gr 3 were observed in 3 (2%) and 6 patients (5%),
respectively. [5,6]
We have no published guidelines from expert groups for patients
with lung metastases, with the exception of the ESMO consensus
guidelines for the management of patients with metastatic colorectal
cancer. Here we find the definition of oligometastatic disease (OMD),
which is characterised by the localisation of the disease to a few sites
and lesions and is associated with the option to use local ablative
treatment (LAT) approaches in patient treatment strategies with a
view to improving disease control and therefore clinical outcome in
these patients. Generally, OMD may be characterised by the existence
of metastases at up to 2 or occasionally 3 sites and 5 or sometimes
more lesions, predominantly visceral and occasionally lymphonodal.
Typically, these are the primary, and other involved sites such as the
liver, lung, peritoneum, nodes and ovary.
Thus, treatment strategies for patients with OMD should be based on
the possibility of achieving complete ablation of all tumor masses,
using surgical R0 resection (complete resection with clear resection
margins and no evidence of microscopic residual tumor) and/or LAT,
either initially or possibly after induction treatment with systemic
therapy, for both the primary tumor and metastases.
For patients with CRC and OMD confined to a single organ (most
frequently the liver), or a few organs (predominantly visceral
metastases, e.g. lung), a potentially curative approach exists.
Numerous case series have shown that in this setting, long-term
survival or even cure can be attained in 20%–50% of patients who
undergo complete R0 resection of their metastases. Even in the
absence of randomised trials comparing surgical with non-surgical
disease management, surgery has become the standard treatment
approach for patients with resectable OMD.
ESMO consensus guidelines for OMD in CRC are:
- For patients with OMD, systemic therapy is the standard of care and
should be considered as the initial part of every treatment strategy
(exception: patients with single/few liver or lung lesions, see below).
- The best local treatment should be selected from a ‘toolbox’ of
procedures according to disease localisation, treatment goal (‘the
more curative the more surgery’/higher importance of local/complete
control), treatment-related morbidity and patient- related factors such
as comorbidity/ies and age [IV, B]
- In patients with lung only or OMD of the lung, ablative high conformal
radiation or thermal ablation may be considered if resection is limited
by comorbidity, the extent of lung parenchyma resection, or other
factors [IV, B].
- SBRT is a safe and feasible alternative treatment for oligometastatic
colorectal liver and lung metastases in patients not amenable to
surgery or other ablative treatments [IV, B].
- RFA can be used in addition to surgery with the goal of eradicating
all visible metastatic sites [II, B].[7]
Criteria for resection or local treatment:
- The pulmonary metastases appear to be completely treatable based
upon preoperative imaging
- The patient has adequate cardiopulmonary reserve to tolerate
resection or local treatment
- The primary tumor is controlled
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- Extrapulmonary metastatic disease is absent, and if present, the
disease must be controllable with surgery or another treatment
modality
- The decision to treat was made in the MDT / Tumor Board
[8,9]
SUMMARY AND RECOMMENDATIONS
- Multiple image-guided ablative techniques are being developed
for use in patients with oligometastatic pulmonary lesions in whom
surgery is not an option. Radiofrequency ablation is the most studied
technique, but other approaches under development include
microwave ablation, laser ablation, cryoablation, and irreversible
electroporation.
- For select patients with lung metastases in whom surgical removal
has shown benefit and who are surgical candidates and have a single
or limited number of lung metastases and no uncontrolled systemic
disease, surgical resection is the standard therapeutic approach.
- For patients who have a limited number of pulmonary metastases,
and who are not candidates for surgery, use of radiofrequency
ablation or another image-guided technique (eg, stereotactic body
radiotherapy) may be appropriate, depending on available expertise.
There are no comparative trials comparing these techniques with each
other or with external beam stereotactic radiation therapy.
The optimal treatment strategies for patients with cancer are evolving
rapidly with improved clinical outcomes being achieved when the
treatment approaches for individual patients are discussed within
an MDT of experts who meet regularly as a tumor board. An ideal
MDT should include access to a specialized surgeon according to the
patients disease, pathologist and a diagnostic and interventional
radiologist, as well as radiation and medical oncologists. A nuclear
physician may also be included. In the MDT the technically possibility
and meaningfulness of local treatment for metastatic disease should
be discussed for each patient.
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In countries with the best cancer outcomes, more than 60% of patients
receive radiotherapy as part of their treatment. Radiotherapy is one
of the most cost-effective cancer treatments. Around 40% of cancer
cures include the use of radiotherapy, either as a single modality or
combined with other treatments. Radiotherapy provides enormous
benefit to patients with cancer.
Advanced radiotherapy techniques are increasing the therapeutic
options for patients with lung metastases. Improvements in externalbeam radiotherapy over the past 2 decades include image-guided
radiotherapy, intensity-modulated radiotherapy, stereotactic body
radiotherapy (SBRT) and proton-beam therapy.
Conventional radiotherapy is given with curative intent in fractions
of 1.8–2.0 Gy daily on weekdays up to 7 weeks. The purpose of
fractionation is to maximize the killing of cancer cells, whilst minimising
effects on normal tissue in and around the target volume. This concept
is called the Therapeutic Index. Hypofractionation refers to giving a
lower number of fractions larger than 2.0 Gy, which is more effective
per unit dose owing to the curvature of the ionizing radiation dose–
response curve, but carries greater risk of toxicity to normal tissues.
Several large-scale clinical trials have found that giving a higher dose
of radiotherapy per fraction, and a fewer number of fractions in total,
can be as safe as conventional radiotherapy for lung metastases. The
dose and fractionation depend on tumor size and proximity to areas
at risk, including the chest wall, heart and main bronchus. For SBRT,
doses of 48–60 Gy in 3 to 5 fractions have demonstrated 2-year local
control rates of 60-80% in most published studies.
Outcome data from radiotherapy-based clinical studies may
be confounded by variability in radiotherapy technique across
participating centres. Data from the RTOG 0617 study investigating
radiotherapy dose escalation in the treatment of non-small cell lung
cancer demonstrated improved overall survival in patients treated at
institutions with higher clinical trial accrual volumes.
Apart from radiotherapy technique, dose-fractionation is also likely to
be of significance to patients with cancer, particularly in the context
of immunotherapy agents used in combination with radiotherapy.
Evidence suggests that radiotherapy can generate clinically
significant antitumour immunity. Radiotherapy-induced tumour cell
death leads to release of ‘danger signals’ and damage-associated
molecular patterns, which recruit antigen-presenting cells that prime
tumour antigen-specific T-cell responses. Therapeutic strategies
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to overcome the body’s inhibitory immunosuppressive networks
provide an opportunity to generate T-cell priming in combination
with radiotherapy, inducing antitumour responses outside of the
radiotherapy field as well as within the target volume (called the
abscopal effect). Understanding the role of immune checkpoints in
reversing the downregulation of antitumour immunity has led to the
development of immune-stimulating drugs or antagonists of immune
suppressor molecules. Both classes of drugs are being combined
with radiotherapy in clinical trials to broaden the potential scope of
radiotherapy beyond its traditional use to achieve local control or
cure. Prelinical data have shown that PD-L1 blockade can overcome
resistance to fractionated low-dose radiotherapy.
The uncertainties around scheduling and fractionation in combination
with immunotherapy and other novel agents must be approached
with scientific rigour and clinical pragmatism. A coordinated
multidisciplinary approach is required to integrate nonsurgical
adjuncts in an evidence-based manner to optimise outcomes for
patients with lung metastases.
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Introduction
Treating lung metastases is a controversial topic and this particular
lecture will be about the surgical options in patients with lung
metastases. In general, a patient with lung metastases should always
be discussed in a multidisciplinary tumour board to discuss whether
local treatment of metastases is useful or not from an oncological
point of view. When it is decided that a patient might benefit from
local treatment the tumour board should decide what treatment is
most appropriate in this particular patient. As a local therapy, surgery
is one of the options. It can be performed in several ways, varying
from open surgery by thoracotomy to minimally invasive resection
by (uniportal) video-assisted thoracoscopic surgery (VATS) or robotassisted thoracic surgery (RATS).
Local treatment for pulmonary metastases or not
This topic will be discussed by one of the other speakers, but it is
the cornerstone of the discussion in this course: which patients
do benefit from local treatment and which patients do not?
Pulmonary metastasectomy should only be undertaken in the
following conditions: 1) the primary site is controlled 2) no evidence
of extrathoracic metastasis or these metastases are controlled 3)
pulmonary metastases are completely resectable and resection will
leave adequate pulmonary function 4) no medical management with
lower morbidity can be offered in lieu of surgery (1-5). Good prognostic
factors are a long disease free interval between primary tumour
control and diagnosis of metastatic disease and fewer than three
detected metastases (2,6). Bad prognostic signs are the occurrence
of lymph node metastases, a short disease free interval or extensive
extrathoracic disease (2,7-9).
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Type of treatment
Literature does not provide an answer if best medical treatment gives
longer survival than surgical resection; no randomized trials have
been published on this subject. The choice of local treatment should
be determined in a multidisciplinary tumour board, depending on
patient and tumour characteristics. When surgery is chosen, several
approaches are available: posterolateral thoracotomy, muscle sparing
thoracotomy, (uniportal) video-assisted thoracic surgery (VATS),
robot-assisted thoracic surgery (RATS), median sternotomy, clamshell
or hemi-clamshell. An anatomic resection (segmentectomy, (bi)
lobectomy or pneumonectomy) does not provide survival advantage
over a wedge resection (10), in contrast to primary lung cancer.
Whether a systematic lymph node dissection should be performed
is debatable, however, the possibility to do so during surgery, is a
potential advantage over other types of local treatment (7). Although
there is a tendency towards minimally invasive techniques, there is
literature available that promotes bimanual palpation of the lung,
which implicates open surgery (11). In contrast, a review on this subject
in which the authors identified seven retrospective studies comparing
VATS and open thoracotomy found no difference in overall survival
(12).
Survival
According to the International Registry of Lung Metastases (IRLM),
overall survival after pulmonary metastasectomy is 36% after 5
years and 26% after 10 years (2). Key to success is patient selection:
with the right patient selection 25% has long-term disease control,
75% does not (13). In addition, the origin of the primary tumour is
also predictive for survival, e.g. a 5-year survival of 54% can be
achieved after resection of colorectal metastases (14). Unfortunately
a randomized trial between resection and best medical treatment is
lacking to put this survival rate in perspective of other treatments.
Hopefully the PulMicc trial will give randomized results on this subject
(15). Treasure et al. performed a systematic review on lung resections
in metastasized sarcoma: for osteosarcoma the 5-year survival was
34% and patients with soft tissue sarcoma and pulmonary metastasis
had a 5-year survival of 25% (16). In patients with germ cell tumours
it is advised to start with chemotherapy and only resect if there are
persistent nodules. With this strategy the 5-year prognosis is 42% (17).
Conclusion
Patients with pulmonary metastases should always be discussed in
multidisciplinary tumour boards to decide whether local treatment of
metastases might be beneficial. If local treatment is advised, surgery
is a good option, provided that a radical resection can be achieved
and the patient is fit for surgery. Although lymph node metastases
are a bad prognostic sign, surgery is a good technique to resect
the pulmonary metastases and the lymph node metastases in one
procedure. Randomized data comparing surgical resection and best
medical treatment are lacking, but trials on this subject are being
performed.
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1803.5
Ablative therapies
J. Palussière
Radiology, Institut Bergonié, Bordeaux, France
Lung is a frequent site of metastatic disease in around a 1/3 of cancer
patients . A local treatment is given whenever possible and proposed
to patients with a very slow-evolving disease (oligometastatic disease)
but also for more advanced disease following a systemic treatment
with a good response. The current priority in the management of
metastatic patients is to try to prolong survival without impairing the
patient quality of life in minimizing toxicities of therapies. Given the
high likelihood of recurrence in metastatic disease, thermal ablation
therapies that are minimally invasive techniques, effective, and
repeatable with few complications have become an obvious choice
for tumor boards.
Despite apparent drawbacks such as insulating effects intrinsic to
lung tissue, these techniques treat lung tumors particurlarly well.
Another positive point to uderline with lung is the excellent tumor
visualization on CT or CBCT due to the important differences in density
between the tumor and the non tumoral lung parenchyma. Targeting
and device positionning can be optimal and then accurately assessed
on multiplanar reconstructions. RF has been the most evaluated
technique. Different electrodes—clustered multitine, single cooled,
or multipolar—have been designed to increase ablation size. Size of
tumor is predictive of local tumor progression, consequently, RFA
is an option for treatment of lung metastases <2–3 cm. In the case
of oligorecurrent disease, good tolerance of RFA may offer possible
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multiple sessions of treatment in order to delay a systemic treatment
resumption. Several publications, most of them retrospective, have
also reported efficacy and tolerance of MWA and cryotherapy. These
more recent techniques may overcome some limits of RFA. Compared
to RFA, MWA electromagnetic waves at a frequency of between 915
and 2450 MHz could theoretically allow to treat larger tumors. In
contrast to RFA, temperature rises higher and more quickly due to
the friction of water molecules, and the active heating zone is wider
allowing a better thermal build-up. Moreover multiple antennae can
function simultaneously, which increases the size of the ablation zone
and shortens the procedure time.
Like MWA, cryoablation allows placement of several probes that can
be activated at the same time. Cryoablation offers the advantage of
better viewing the ablation zone that allows for sufficient margins
and complete ablation. Cryoablation allows less intraprocedural pain
compared to heating techniques and in some circumstances can be
proposed under local anesthesia.
Mean hospital stay is short in general two nights in patients who did
not have complications from treatment.
Pneumothorax is frequent and is found in approximately 50-70%
of treatment sessions among RF lung publications. Pneumothorax
is often a minor side effect requiring a drainage in 20 to 50%. A
prolonged drainage or a recurrent or delayed pneumothorax generally
means a pleural fistula that can be closed after percutaneous or
surgical pleural repair. Bronchopleural fistula occurred rarely (<1%), a
risk factor being when tumor is adjacent to the visceral pleura.
Lung-sparing thermal ablation have been already demonstrated by
the absence of changes in respiratory function tests.
There is no absolute contraindication. The major limit and risk are
tumor close to the hilum due to hemorrhage.
Most reports use CT as the main follow-up imaging modality to
evaluate treatment efficacy. Continuous follow up is required to
assess the ablation volume, and to look at morphologic changes. After
cryoablation a rapid involution in the size of the ablation zone is often
seen that facilitates identification of local treatment failure.
With RFA a 4-year local efficacy of 89% has been reported by different
studies and unlike radiotherapy, local treatment failure may be treated
again with thermal ablation.
RFA has shown similar survival results compared to surgery with 5
year OS rates of more than 50%. Detection of new metastasis is an
important factor and a challenge for disease control, thermal ablation
is repeatable, offering possible retreatment and thus can maintain
systemic therapeutic breaks thereby contributing to the improvement
of QoL .
In some instances metastatatic disease is a slowly evolving disease and
may become a chronic disease that necessitates personalized therapy
including local treatments. Thermal ablation has emerged as a safe,
cost-effective, minimally invasive treatment and has demonstrated to
be an option for patients with lung metastases.
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1803.6
Follow-up imaging
D.A. Woodrum
Radiology, Mayo Clinic, Rochester, MN, United States of America
Lung metastasis in the setting of oligometastatic disease are a
significant cause of death from cancer and are currently managed
with surgery, stereotactic body radiation therapy (SBRT), and
ablation therapies.1 SBRT and ablation therapies are relatively new
management strategies.1,2 Surgical resection has been the standard
of care for these patients in the past.1,2However many patients are
not candidates for surgery due to their associated comorbidities.3,4 In
this situation, SBRT or ablation therapies present possible treatment
solutions for patients with few were no options. 3-13 A number of
ablation therapies have been utilize within the lung as potential
treatment options such as radiofrequency ablation (RFA)3-5,8 ,
microwave ablation12,13, and cryoablation.14 Of these three ablation
modalities, cryoablation is uniquely situated for visualization of ice
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ball formation during the ablation.14 Follow-up Pulmonary imaging
will focus on the expected post-ablation changes after pulmonary
surgery, SBRT, and ablation. More specifically, it will address the
evolving changes with SBRT and ablation over time. It will seek to
address the potential confounders and expected changes as well as
discuss indicators for rebiopsy and/or shorter interval follow-up.
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Controversy Session
Prostate artery embolisation
1804.1
CTA is better than CBCT for guidance: pro
T. Bilhim
Interventional Radiology, CHLC, Saint Louis Hospital, Lisbon, Portugal
Learning Objectives
1. To review the role of CTA and CBCT for PAE
2. To review the literature regarding CTA and CBCT for image
guidance
3. To discuss limitations/advantages of CTA vs. CBCT
Prostate artery embolization (PAE) is a challenging procedure mostly
due to the variable anatomy of the prostate arteries (PAs) and the
numerous branches of the internal iliac artery (IIA) that frequently
overlap (1). Knowledge of the anatomy of the male IIA branches and
PA anatomy is essential to perform PAE safely. Image guidance is very
useful for PAE because it saves time and radiation exposure to both
patients and interventionalists that has been shown to be high during
PAE without imaging planning (2-4).
The use of computed tomography angiography (CTA) prior to PAE
has been proven to be very useful, depicting the anatomy of the male
IIA branches and PA anatomy – planning CTA (5-10). Intra-procedural
cone-beam CT (CBCT) has been shown to help during PAE, allowing
interventionalists to make sure of correct catheter placement before
embolization and to detect dangerous anastomoses that may lead to
untargeted embolization (11). PA anatomy has been described with the
use of CTA plus DSA (5-10) and CBCT plus DSA (12,13). CBCT can also
be used before selective PA catheterization to depict the anatomy of
the IIA and PA – planning CBCT (12, 13). CBCT also allows the use of

84

vessel-tracking software to guide interventionalists through the IIA
branches and into the PAs (14). Image guidance before PAE, be it CTA
or CBCT, is essential as PAs may arise from atypical pelvic branches (8)
or even from outside the pelvis (15).
The main advantages of planning CTA include the ability to reduce the
number of digital subtraction angiography runs, reducing procedural
time, radiation exposure and volume of contrast used during PAE when
compared to PAE without any type of pre-procedural image-planning.
The main advantages of planning CBCT when compared to planning
CTA include lower volume of contrast needed and lower radiation
dose (16). Both techniques are equivalent to depict PA anatomy
(16). CTA may be preferred to CBCT as it saves intra-procedural time,
allowing interventionalists to study the IIA and PA anatomy before the
patient is lying on the angio-suite table. CTA also has the potential to
help select the best candidates for PAE. CTA can be used to exclude
patients with challenging pelvic anatomy that may lead to technical
failure and/or clinical failure that are known to be correlated (17,18).
CTA also splits the radiation dose to the patient into different days, as
it separates the planning radiation dose (CTA) from the embolization
radiation dose. On the other hand, CBCT exposes patients to radiation
during the same time frame, because both planning and embolization
are performed at once.
PAE is a complex procedure due to the variant PA anatomy and the
numerous IIA branches, making pre-procedural imaging planning
essential. Either CTA or CBCT can be used for PAE planning and both
have been shown to be reliable guiding interventionalists safely inside
the IIA branches into the PAs.
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1804.2
CTA is better than CBCT for guidance: con
S. Bagla
Cardiovascular & Interventional Radiology, Vascular Institute of
Virginia, Woodbridge, VA, United States of America
Learning Objectives
1. To review the role of CTA and CBCT for PAE
2. To review the literature regarding CTA and CBCT for image
guidance
3. To discuss limitations/advantages of CTA vs. CBCT
Advanced imaging in the setting of Prostate Artery Embolization
(PAE) may have a role planning, navigation, confirmation or problem
solving challenging cases. CBCT has been shown to mitigate risk from
embolization of non-target sites, as well as to improve the operator
confidence in identifying the prostatc artery. Further, it can help
distinguish capsular versus central gland supply, including perfusion
to the contralateral lobe. These advantages, combined with its rapid
acquisition, make CBCT an ideal guidance tool for PAE. While CTA
may offer a potential advantage for anatomical planning, its benefit
in reducing procedure time, radiation or mitigating risk has yet to
have been proven. CTA is highly technique dependent and often
times smaller gland vasculature is not identified, even with pre-CTA
vasodilators. Flow dynamics, glandular perfusion, and intraprostatic
collaterals are not well appreciated during CTA and more easily
appreciated during conventional DSA. Lastly, the addition of a large
IV contrast bolus, in addition that which is given during the PAE,
increases the risk of contrast induced nephropathy, making this a less
attractive option without a clear benefit.
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1804.3
PAE is better than TURP: pro
F.C. Carnevale
Interventional Radiology, University of Sao Paulo Medical School, São
Paulo, Brazil
Learning Objectives
1. To review the phase II/III trials of PAE for BPH
2. To learn about the comparative studies of PAE with surgery
3. To discuss limitations/advantages of PAE vs TURP
Benign prostate hyperplasia (BPH) is widely prevalent in aging men.
It is characterized by the enlargement of prostate gland, attributed
to the proliferation of stromal elements and epithelial cells in the
transitional zone (Wei et al., 2005; Priest et al., 2012). The clinical
manifestation is characterized by the progressive development of
lower urinary tract symptoms (LUTS), which include weak stream,
intermittency, incomplete emptying, straining, frequency, urgency
and nocturia. It is a prominent diagnosis in the patient’s healthcare
and the welfare of society, because may decrease the overall quality of
life (Coyne et al., 2009). BPH and it’s clinical manifestations are one of
the most expensive health care expenditure in the United States, and
it has been estimated the cost up to 4 billion dollars each year (Taub
and Wei, 2006; Vuichoud and Loughlin, 2015).
TURP has been considered the “gold standard” treatment for patients
with <80-100 grams. It has been widely performed under the need
of hospitalization, regional or general anesthesia and the use of
urinary catheter placement. Results of TURP are satisfactory regarding
symptoms, quality of life and urodynamic evaluations. However, due
to its invasive aspect, some important complications related to TURP
can be observed: blood transfusion, urinary tract infection, retrograde
ejaculation, urinary incontinence, urethral stricture, reoperation, and
impotence. Several minimally invasive surgical procedures have
been developed and used trying to achieve better results with lower
complication rates than TURP. As a consequence, the number of TURP
has reduced after 2001 (Malaeb BS, 2002).
Carnevale et al. published the first intentional treatment of patients
with LUTS using prostate artery embolisation (PAE) in 2008. Since
then PAE has been widely used and demonstrated to be safe and
effective to treat LUTS with low rates of side effects and complications
(Carnevale et al. 2008). PAE has demonstrated statistically significant
improvements in patient’s urinary symptoms, quality of life, prostate
reduction and urinary flow dynamics (Antunes et al. 2013, Ray AF et
al. 2018).
As a minimally invasive procedure, PAE has some advantages over
TURP: PAE preserves the sexual function without risk of urinary
incontinence or erectile dysfunction, performed as an outpatient
procedure under local anesthesia and no need of urethral catheter
placement. In addition, patients under antiplatelet or anticoagulants
therapy can also be treated by PAE. After embolisation the prostate
will react with infarction and coagulative necrosis at the transitional
zones bilaterally, mainly at the BPH nodules (Carnevale et al. 2013,
Assis et al. 2015) The three main mechanisms of action of PAE are the
reduction of prostate volume, consistency and blood supply.
A) Reducing the prostate volume (around 30-40% with US and MRI)
with urethral decompression;
B) Reducing the consistency of the prostate by changing the smooth
muscle tonus (observed by digital rectal examination and ultrasound
elastography)
C) Reduction in the prostate vascularization (by blocking the
prostate arterial blood supply) avoids testosterone’s actions on the
fibromuscular stroma resulting in disease control. Ischemic necrosis
surrounded by chronic inflammatory reactions has been demonstrated
after PAE (Camara-Lopes G et al. 2013).
All these effects will result on improvement of patient’s LUTS and
quality of life. However, due to the development of collateral vessels
around the prostate or recanalization of the embolized prostatic
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arteries there is a potential risk of prostate regrowth. Prostate
volume increasing can occur with or without the appearance of
urinary symptoms, however some men are concerned about big
prostate sizes. Another issue of PAE could be related with patients
with bladder hypocontractility. It has been demonstrated that
patients with hypocontractile bladder can present earlier recurrence
(Carnevale et al. 2017). Beside that, it has been reported that 40% of
patients with urinary retention successfully treated by PAE were still
obstructed according to urodynamic studies, even without urinary
obstruction symptoms and with quality of life improvement (Antunes
et al. 2013). Both occurrences could be understood as the Achilles heel
of PAE. However, patients with poor bladder contractility are not good
candidates even for surgical therapies.
Surgical literature has demonstrated good results with TURP and it
has been considered the gold standard treatment for patients with
LUTS due to BPH. Data showed that IPSS decreased by 70% (14.8
points), QoL score improved by 69% (3.3 points) and peak urinary flow
(Qmax) improved by 162% (10.8 points). This is explained by true tissue
removal with subsequent resolution of bladder outlet obstruction
(BOO), indirectly shown by a 45-65% prostate specific antigen (PSA)
reduction at a mean of 10-16 months follow-up (Ahyal S et al. 2010).
A recent meta-analysis showed statistically significant (P < 0.05) data
improvement after PAE. At a mean of 12 months it was observed
that IPSS improved by 20.39 points, QoL score improved by -2.49
points, post-void residual volume decreased by 85.54 mL, prostate
volume decreased by 31.31 cm3, PSA remained unchanged, and Qmax
increased by 5.39 mL/s, and International Index of Erectile Function
(IIEF) remained unchanged (Uflacker A, et al. 2016).
A systematic review of PAE demonstrated that PAE has been
performed with low major complications and most majority of minor
complications were reported as acute urinary retention and transients
rectal bleeding, hematospermia, hematúria, dysuria, urinary tract
infection and irritative voiding (Kuang M, et al. 2017).
A single center, prospective, urodynamic-controlled analysis
comparing two PAE techniques with TURP showed that the PAEPErFecTED (Proximal Embolization First Then Embolize Distal)
technique was better than the PAE-Original technique at a mean
follow-up of 12 months. The PErFecTED technique presented better
IPSS reduction and similar PSA reduction compared to TURP. Prostate
volume reduction, Qmax improvement and post-void residual volume
were better in the TURP group. However, retrograde ejaculation
(100%) and transient urinary incontinency (26%) were observed after
TURP (Carnevale et al. 2016).
Symptoms recurrence can occur after any kind of therapy. It has been
reported after TURP and PAE. Some possible reasons for recurrence
could be related to other causes of urinary obstruction not related to
BPH-enlargement. Nevertheless, if that occurs PAE can be re-done
without the risk observed by surgical treatments.
Being treated by a minimally invasive procedure, under local
anesthesia, without the need of hospitalization, urinary catheter,
blood transfusion, penile manipulation, retrograde ejaculation and
erectile dysfunction, and with the option to be re-embolized in the
future, if necessary, are very good reasons to consider PAE better than
TURP.
In addition, when treating a patient with LUTS due to enlarged-BPHprostate there is a real need to individualize patient’s complaints. A
weak urinary, nocturia and urgency stream doesn’t have the same
importance and consequences for elderlies, youngsters, social classes
and workers. Due to retrograde ejaculation and the potential for
urinary incontinence, possible complications should be discussed in
details. So, deciding “what you need” and what “you don’t expect
to face” later play an important role when choosing any kind of
treatment.
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1804.4
PAE is better than TURP: con
L.C. Pinheiro
Interventional Radiology, Saint Louis Hospital, Lisbon, Portugal
Learning Objectives
1. To review the phase II/III trials of PAE for BPH
2. To learn about the comparative studies of PAE with surgery
3. To discuss limitations/advantages of PAE vs TURP
Prostate arterial embolization (PAE) is not better than transurethral
resection of the prostate (TURP) as treating Lower urinary tract
symptoms (LUTS) secondary to prostate obstruction (benign prostate
enlargement - BPE).
PAE has been proposed as a minimal invasive treatment to BPE by
some interventional radiologist.
TURP is an established and well accepted treatment by all the medical
community to treat BPE:
Recent analysis with long follow-up (more than 5 years) shoed
important flow improvements (plus 162%), substantial reduction in
IPSS (less 70%). TURP is sustainable with follow-up as long as 8 to 22
years.
PAE series results are very promising but clearly inferior to turp: PAE
is clinically effective with a 10 point IPSS improvement and not such
equal flow improvements at least at 12 months.
The UK-ROPE study – an observational study and propensity matched
comparison of PAE with TURP – concluded that PAE is effective and
safe but should be considered intermediate between drugs therapy
and surgery.
Concerns about the real place of PAE should be considered till high
quality and long term randomized prospective trials between PAE and
TURP or sham trials be published.

1804.5
PAE ready for wide-spread adoption: pro
I. Insausti Gorbea1, A. Sáez de Ocáriz García1, S. Solchaga
Álvarez1, S. Napal Lecumberri2, R. Monreal Beortegui1, P.J. Giral
Villalta2, F. Urtasun Grijalba1
1Interventional Radiology, Complejo Hospitalario de Navarra,
Pamplona, Spain, 2Urology, Complejo Hospitalario de Navarra,
Pamplona, Spain
Learning Objectives
1. To discuss the available results and trials for PAE
2. To learn about indications for PAE
3. To review the advantages of PAE
Benign prostatic hyperplasia (BPH) affects about 50% of males aged
>60 year (1). The presence of BPH is associated with lower urinary
tract symptoms (LUTS). LUTS secondary to BPH include nocturia,
urinary frequency and urgency, urinary incontinence, difficulty
with urinating, weak urinary stream, post-void dribbling and a
sensation of incomplete bladder emptying (2,3). LUTS are the most
common urological problems in men; they are the primary reason for
consultation with the urologist and have a major impact on patients’
quality of life (QoL).
The treatment of choice for LUTS secondary to BPH is drug therapy
(4), based on alpha-blockers, 5-alpha reductase inhibitors and
anticholinergic agents when the main symptom is irritation. Drugs
need to be administered for life, and although both groups of drugs
have been demonstrated to initially improve LUTS, they often fail in
the medium to long term. In addition, the continuous use of these
agents causes side effects, which are less frequent and better tolerated
in the case of anticholinergic agents. In addition, 5-alpha reductase
can affect sexual function and thus diminish the patient’s QoL (5).
Transurethral resection of the prostate (TURP) is currently the “Gold
Standard” treatment for patients with moderate-to-severe LUTS
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who are unresponsive to medical treatment and have prostate
volumes <80 mL (in regular practice, this volume may be slightly
higher)(6). However, this technique is associated with complications,
such as episodes of haematuria (1%) and clot retention (4.3%), and
can occasionally require reintervention (0.2%) (7,8). Notably, BPH
essentially affects men aged >60 years with concomitant diseases,
which increases the risk for complications and serious adverse events
associated with highly invasive surgical techniques.
Prostate artery embolization (PAE) is a minimally invasive therapy
that improves LUTS related to BPH and is associated with a decrease
in prostate volume (PV). Sun et al (9) proposed in animal studies the
rationalization of prostatic embolization, demonstrating shrinkage of
the benign prostate enlargement due to ischemic necrosis, apoptosis,
reduction of number and density of a1-adrenergic receptors (relaxing
the increased prostatic smooth muscle tone), and decrease of
dihydrotestosterone (DHT) inside the prostate.
Published studies show that prostate PAE is a safe and effective
technique. It improves obstructive symptoms and quality of life
(QoL) scores, increase urinary flow rate, and relieve urinary retention
in patients using urinary catheters (10). Since some LUTS are usually
related to bladder function rather than to outflow obstruction directly,
proper selection of patients is vital to achieving good results with PAE.
Gao et al (11) published the first prospective, randomized, and
controlled clinical trial comparing PAE to TURP. They found similar
medium-term results (mean follow up 22.5 months), with significant
clinical and urodynamic parameters improvements in both
procedures. Significantly higher percentage of patients in the PAE
group had complications, mostly related to acute urinary retention
and post-embolization syndrome.
Carnevale et al (10) described PErFecTED (Proximal Embolization First,
Then Embolize Distal) technique, and with a randomised controlled
trial, compared clinical and urodynamic results of TURP and original
PAE (oPAE) and PErFecTED PAE. TURP results in significantly higher
Qmax and significantly smaller prostate volume. There were no
significant differences in IPSS between TURP and PErFecTED PAE.
PErFecTED PAE resulted in significantly better IPSS than oPAE.
Pisco et al (12) published long term outcome of PAE in a retrospective
cohort study with 630 consecutive patients. They found a positive
effect on IPSS, QoL, and all objective outcomes in symptomatic
BPH. The medium (1-3y) and long term (>3-6,5 years) clinical success
rate were 81,9% and 76,3%, with no urinary incontinence or sexual
dysfunction.
Uflacker et al (13) performed a meta-analysis in 2016 that demonstrated
significant improvement at 12 months in IPSS, QoL, Qmax, PVR, PV and
PSA after PAE. IIEF did no show any changes at 12 months.
Bhatia et al (14) published a retrospective single-center study with
30 patients with urinary retention, large prostate volumes, and
high comorbidity scores. At a mean of 18,2 days 86,7% of patients
were able to void after PAE, with good clinical outcomes. This series
demonstrates that PAE is an efficacious and safe procedure for
management of patients with urinary retention, especially patients
with large prostates who are not ideal surgical candidates.
Insausti et al (15) are going to publish shortly a not inferiority,
prospective, randomize and controlled clinical trial comparing PAE and
TURP with a mean follow up of 12 months (30 patients in each arm).
Our results show that there are no significant differences between the
two groups, either in clinical or urodynamic parameters.
Russo et al (16) compared PAE to open prostatectomy with matched
pair analysis of 80 patients each. They found that PAE failed to
demonstrate superiority to open prostatectomy because of the
increase risk of persistent symptoms and low Qmax after 1 year. PAE
group had fewer complications.
Bagla et al (17) published a cost analysis and found that PAE was
associated with significantly lower direct in-hospital cost compared
to TURP (TURP $5338 vs PAE $1678).

FS / CS / FC / CEC / HL / HTS / CM

87

Recently, NICE guidelines (18) consider PAE as a standard procedure
to patients with LUTS secondary to BPH. Based on current evidence,
defines prostatic embolization as an effective and safe technique.
Who´s a candidate?
Patients with moderate-to-severe LUTS related to BPH, who do not
respond to medical therapy, or who refuse any other medical o surgical
treatment (12). It is also indicated for patients with high comorbidity
(high risk of bleeding...), contraindication to surgery, failed surgery
or complication post-surgery. Furthermore, patients with indwelling
catheters may benefit from PAE (19).
PAE can be performed in all prostate size, with good results, but
preferably above 40 ml (17). Bagla et al (20) compared results of PAE
in small (<50 ml), midsize (50-80 ml), and large (>80ml) prostates. They
found no statistically significant difference in outcomes between
groups. In prostate >80 ml there are several studies, which show a
technical success of 90-95% and a clinical success at 3 months of 90%
and 70% at 5 years.
In published articles, Qmax value for performing PAE should be below
10 mL/sec, because 90% of these patients will demonstrate bladder
outlet obstruction (BOO) during Urodynamic study.
Proper patient selection is essential for improving PAE outcomes.
Since some LUTS in men with BPH are usually related to BOO induced
changes in bladder function rather than to outflow obstruction
directly, proper selection of patients prior to PAE is crucial.
PAE has multiples advantages:
1.- Can be performed on an outpatient basis, especially when
performed by radial puncture.
2.- Use of local anaesthesia, avoiding a general anaesthetic.
3.- Rapid recovery and return to work and social life.
4.- Fewer complications (16), with no urinary incontinence or sexual
dysfunction (12).
5.- Can be performed on any size prostate with good results.
6.- Can be performed on patients with high surgical risk, patients
who refuse surgery, patients with previous pelvic interventions or
radiations, and patients with indwelling catheter.
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PAE ready for wide-spread adoption: con
J.B. Spies
Department of Radiology, MedStar Georgetown University Hospital,
Washington, DC, United States of America
Learning Objectives
1. To discuss the complications of PAE
2. To discuss the limitations of PAE
3. To review the advantages of alternative techniques
Prostate artery embolization (PAE) for benign prostatic hyperplasia
(BPH) was first proposed more than a decade ago and there has been
considerable interest in the procedure and it is offered at many centers
across the world. This is despite a relative paucity of data from well
designed prospective trials. There have been very few comparative
trials and there is limited follow-up in patients beyond 12 months.
There have been many urologic interventions for BPH developed
in the past and many of them initially seemed to offer promising
results, only to be subsequently abandoned as providing inadequate
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long-term symptom control . PAE has promising short term outcomes
and appears to be safe in the hands of those trained in its techniques.
However, at this stage, we do not have sufficient data to be certain that
it does not meet the same fate of other initially promising therapies
that failed to show long-term benefit.

Hot Topic Symposium
Embolisation for trauma
2102.1
Splenic embolisation
C. Scheurig-Muenkler
Radiology, Klinikum Augsburg, Augsburg, Germany
The spleen, an important organ for blood cell turnover and
immunoregulation, has a high blood supply with 10% of the cardiac
output in children and 3-5% in adults, respectively. Unfortunately, it is
one of the most frequently injured visceral organs in blunt abdominal
trauma. Elaborate management strategies are therefore mandatory
for any trauma center. Diagnosis and classification are based on
contrast-enhanced computed tomography reaching a sensitivity of
100% and an overall accuracy for detecting parenchymal injuries
of 93%. The commonly used but controversial classification of the
American Association for the Surgery of Trauma (AAST) differentiates
five grades from small superficial lacerations and/or hematomas
(grade I) to a shattered spleen (grade V). However, post-traumatic
vascular pathologies such as pseudoaneurysms or traumatic
arteriovenous fistulas as well as active bleeding are not considered.
Low grade injuries, which account for the majority of cases, are
usually managed non-operatively by clinical observation. Patients
with higher grade injuries (III-V) or any injury with the detection
of active bleeding or a post-traumatic vascular pathology face a
considerably higher risk for hemodynamically relevant re-bleeding.
Splenic artery embolization (SAE) as an adjunct to a non-operative
and organ preserving treatment strategy is recommended in such
cases. Hereby non-operative management of blunt splenic trauma
can be achieved in more than 90% of the patients with comparable
success rates. Primary operative management is recommended for
hemodynamically unstable patients and those with other concomitant
injuries requiring surgery. SAE is conducted via a unilateral femoral
access. The celiac trunk is selected usually using a Cobra shaped or
a sidewinder catheter. In most cases the course of the splenic artery
is then probed using a coaxially advanced microcatheter. Proximal
and distal splenic artery embolization can be used likewise, however,
occlusion should at least be achieved distally to the dorsal pancreatic
artery. Proximal embolization is mainly performed using coils or
vascular plugs and results in a pivotal reduction of blood perfusion and
pressure to the now collaterally perfused organ. Distal embolization,
especially recommended in the presence of post-traumatic vascular
pathologies, can be achieved using gelatine sponge, particles, coils
or glue. Pseudoaneurysms or arteriovenous fistulas should be treated
as targeted as possible. Periprocedural antibiotics are not routinely
recommended in SAE for trauma, however may be considered in
case of distal embolization. Most common major complications after
SAE are persistent hemorrhage and splenic abscesses. The reported
procedure associated overall major complication rates mostly vary
between 10% and 30%.
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2102.2

Pelvic fracture embolisation

Liver embolisation
M. Citone
Vascular and Interventional Radiology Unit, Careggi University
Hospital, Florence, Italy
The liver is one of the most frequently injured abdominal organs in
trauma. Traditionally traumatic liver injuries have been managed
operatively. In the last 3 decades it has been observed a shift toward
a non operative management (NOM) which is now regarded as the
standard of care for hemodynamically stable patients irrespective of
grade of liver injury (AAST-OIS scale), particularly in blunt trauma (BLT).
Nowadays NOM is employed in up to 80% of liver trauma patients
in experienced centers with low mortality rates. The operative
management (OM) is now reserved for unstable patients with damage
control purpose or in those with associated extra-hepatic lesions
requiring surgery.
Routine availability of angioembolization (AE) and improved
embolization techniques have led to increasingly use of this tool in
BLT management with a reported technical success ranging between
80-100% also in high grade liver injuries, reducing the need of early
laparotomies.
Although some controversies exist concerning the optimal role of
AE in liver trauma, most of available literature data report use of
AE in one of the following situations: as an adjunctive part of NOM
in stable patients with Contrast Enhanced CT evidence of active
bleeding; after damage control surgery in unstable patients, with
evidence of persistent ongoing bleeding (insufficient hemostasis after
perihepatic packing ). Other hepatic vascular injuries that may require
embolization in acute/ subacute onset are represented by unstable
vascular lesions such pseudo-aneurysm or fistula.
The optimal angioembolization technique is not standardized
although selectivity of embolization is generally recommended to
avoid possible complications such major liver necrosis. No consensus
exist over the choice of embolic agent to be used being coils and
micro-coils the most employed embolic tools. Reported success rate is
> 85% in most pubblished data. Mortality related to angioembolization
is sporadic although significant morbidity is reported in some series.
Most of reported complications arising from AE have been reported
to be successfully treated with percutaneous technique with surgery
being required in a small percentage of cases.
It is therefore appropriate to conclude that angioembolization, as a
part of a multidisciplinary approach, is a safe and effective tool in liver
trauma management.
This presentation will focus on available data regarding
angioembolization role in liver trauma management and on technical
aspects of embolization procedure.

2102.3
D. Karnabatidis
Department of Diagnostic and Interventional Radiology, Rion
University Hospital, Patras, Greece
Pelvic fractures can lead to massive retroperitoneal haemorrhage,
shock and death.
Patients with pelvic fractures usually are multiple trauma patients.
In case of haemodynamic instability mortality rates of 40-80% have
been reported. Usually haemorrhage is a result of bone fracture or
vessel lesion. Venous lesions are the 90% of vessel injuries. In case of
haemodynamic instability arterial bleeding is more frequent.
Contrast medium extravasation at computed tomography is a
high sensibility examination for active haemorrhage in pelvic
trauma. Identification of the site of haemorrhage is helpful for
the interventional radiologist saving time and possible negative
angiograms specially in cases of vein haemorrhage. In this case pelvic
fixation could be the best solution to manage the bleeding.
Before any attempt of embolization hypovolemia and haemostatic
problems must be corrected. Intraarterial embolization must be
performed in an angiography unit in order to achieve the best imaging
of vascular bed for sings of contrast extravasation, pseudo aneurisms,
wall irregularities, missing arteries or venous stagnation. Temporary
embolization agents (gel foam) as well as permanent (coils) and liquid
agents (glues) must be available. Covered Stents should be available
also in case of a major vessel trauma. Rigorous post embolization
angiographic imaging is needed because of the collateral circulation
in pelvis (more than 100 collateral circuits have been reported)
which may maintain the bleeding. The collaterals also may lead to
embolization of the bowel or the inferior extremity.
Arterial embolization seems to be the treatment of choice in pelvic
fracture arterial bleeding with haemodynamic instability with success
rates of 80-100% and complication rate of less than 5%. Complications
are usually minor (puncture site haematomas) but have been also
referred muscle or skin necrosis, vesical and femoral head necrosis.
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Renal embolisation
G.P. Siskin
Radiology, Albany Medical Center, Albany, NY, United States of America
In recent years, the management of traumatic kidney injury has
evolved to prioritize nonoperative therapy in most cases. There is now
broad consensus that a nonoperative strategy, including embolization,
is successful at preventing nephrectomy (and its significant future
medical implications) in most hemodynamically stable patients.
Both blunt and penetrating trauma can lead to renal injuries.
Today, given the growth of less invasive diagnostic and therapeutic
procedures involving the kidneys (e.g., biopsies, ablations,
percutaneous nephrolithotomy, laparoscopic partial nephrectomy),
iatrogenic trauma has become a significant cause of morbidity. The
need for embolization is often dictated by the injury mechanism
and grade, the hemodynamic stability of the patient, the presence
of concomitant visceral injury, and imaging findings such as active
arterial bleeding, a large or expanding perirenal hematoma, and fascial
disruption.
Technically, a femoral or radial approach can be used for these
procedures. Diagnostic angiography in the setting of trauma can
include active contrast extravasation, arteriovenous fistulae, and
pseudoaneurysms. Anatomic variation must always be taken into
account when interpreting these images since accessory renal arteries
can explain negative angiography in a patient with strong clinical
and imaging indications for embolization. Selective catheterization
and embolization are the goal when treating renal trauma given the
importance of functional preservation in this population. This can be
challenging given the frequent overlapping of secondary and tertiary
branches arising from the primary renal artery branches. As a result,
cone-beam CT and/or angiography in multiple projections can help
identify the target vessel for embolization. In most patients the use
of microcatheters enables the desirable placement of coils as close
to the injury as possible; particulate and liquid agents can be used in
patients with diffuse disease.
Embolization has been shown in multiple studies to be effective
at controlling hemorrhage caused by renal trauma; studies have
demonstrated a primary success rate of approximately 90% and
a secondary success rate of 80% in those patients who fail initial
therapy. A self-limited post-embolization syndrome including pain,
fever, and nausea/vomiting can be seen in many patients. Potential
complications are rare but include infection, contrast nephropathy,
new or worsening hypertension, and nontarget embolization. While
embolization can adversely affect renal function, that is fortunately
rare as well. In summary, embolization is a safe and effective technique
in the treatment of hemorrhage in the setting of renal trauma.
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Focus Session
Clinical trials in IR: what an IR has to know in
clinical research
2501.1
New European medical device regulation and clinical trials
N. Martelli
Service de Pharmacie, Hôpital Européen Georges-Pompidou, Paris,
France
Learning Objectives
1. To learn about the European regulation
2. To learn the basic guidelines for clinical trials for implantable
medical devices
3. To become familiar with the level of evidence of medical devices
A new Medical Device Regulation (MDR) was officially published on
May 5th 2017. The aim of this MDR is to replace the European Union’s
current Medical Device Directive (93/42/EEC) and Directive on active
implantable medical devices (90/385/EEC). The MDR significantly
tighten the controls to ensure that devices are safe and effective. To
meet these new requirements, manufacturers will have a transition
time of three years until May 26th 2020. However, the new MDR will
have many impacts on high-risk medical devices and these changes
should be anticipated as of now.
First, rules on clinical evaluation and clinical investigation are generally
strengthened and requirements for clinical trials will be stricter
especially for class III and implantable medical devices. The MDR
introduces a new procedure involving an expert panel. Expert panels
consist of advisors appointed by the European Commission on the basis
of up-to-date clinical, scientific or technical expertise in the field. Thus,
for all class III devices and some class IIb devices, the manufacturer may,
prior to its clinical evaluation and/or investigation, consult the expert
panel, with the aim of reviewing the manufacturer’s intended clinical
development strategy and proposals for clinical investigation. The
MDR underlines that the manufacturer shall give due consideration to
the views expressed by this expert panel. In addition, the MDR states
that a clinical evaluation shall follow a defined and methodologically
sound procedure based on the following: (a) a critical evaluation of the
relevant scientific literature currently available relating to the safety,
performance, design characteristics and intended purpose of the
device, where the following conditions are satisfied: it is demonstrated
that the device under clinical evaluation for the intended purpose
is equivalent to the device to which the data relate and the data
adequately demonstrate compliance with the relevant general safety
and performance requirements; (b) a critical evaluation of the results
of all available clinical investigations; (c) a consideration of currently
available alternative treatment options for that purpose, if any. For
implantable devices and class III devices, clinical investigations shall be
performed, except if: the device has been designed by modifications
of a device already marketed by the same manufacturer; the modified
device has been demonstrated by the manufacturer to be equivalent
to the marketed device and this demonstration has been endorsed by
the notified body, and the clinical evaluation of the marketed device is
sufficient to demonstrate conformity of the modified device with the
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relevant safety and performance requirements. Device equivalency
requirements will be stricter with the MDR. Indeed, a manufacturer of
a device demonstrated to be equivalent to an already marketed device
not manufactured by him, may also rely on the above exceptions
in order not to perform a clinical investigation. However, some
additional conditions are needed: the two manufacturers shall now
have a contract that explicitly allows the manufacturer of the second
device full access to the technical documentation on an ongoing
basis. In addition, the original clinical evaluation has been performed
in compliance with the requirements of the MDR, and finally the
manufacturer of the second device provides clear evidence thereof
to the notified body. The need of an agreement to access technical
documentation will be a difficult step for manufacturers, especially in
a competitive environment.
Then, as part of the ongoing assessment of potential safety risks,
post-marketing clinical investigations are now required to confirm,
integrate or update existing clinical data. This was already required
in the Medical Device Directives, but Post Market Clinical Follow-up
(PMCF) is now extended and stipulated in the MDR. Thus, the clinical
evaluation and its documentation shall be updated throughout the
life cycle of the device concerned with clinical data obtained from the
implementation of the manufacturer’s PMCF plan.
Finally, the new MDR will impact the risk classifications of many devices
and certain devices will be moved into a higher class. Consequently,
manufacturers will need to review the new classification rules and
update their technical documentation accordingly.
In conclusion, the MDR leads to major transformations in the field of
medical devices. Because equivalence is going to be less accepted,
these new requirements will significantly impact clinical trials on highrisk and implantable medical devices.
References
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2501.2
Clinical trials and registries: how to choose the best design for
your studies
G. Chatellier1, J. Djadi-Prat2, H. Pereira2, C. Déan3
1Unité de Recherche Clinique, European Georges Pompidou Hospital,
Paris, France, 2Clinical Trial Unit, Hopital Europeen Georges Pompidou,
Paris, France, 3Interventional Radiology, Hôpitaux de Paris, Hôpital
Européen Georges Pompidou, Paris, France
Learning Objectives
1. To become familiar with the differences between registries and
trials
2. To learn how choosing the best design according to the device
development process
3. To become familiar with the statistical and clinical interpretation
of results
1. Become familiar with the differences between registries and trials
Clinical trials are experimental studies that test how well new
medical approaches work among patients. Each study answers one
or a few very precise scientific questions related to efficacy or safety.
Randomized clinical trials are considered the gold standard for clinical
research, and have a high impact on clinical guidelines and the daily
patients’ care, particularly when they are combined in meta-analysis..
A registry is a collection of information about individuals, usually
focused around a specific diagnosis or condition. They may answer
several questions about a medical problem, e.g. safety of a medical
devices, but cannot be used for comparing several medical devices,
due to many bias underlying theses approaches such as the choice

FS / CS / FC / CEC / HL / HTS / CM

91

of different devices by different institutions, or indication bias (i.e. for
a given indication, a clinician choose what he/she thinks is the best
device)
2. How choosing the best design according to the device development
processe and more frequently there is an issue about themedical
devices cost-effectiveness.
The main differences between clinical trials and observational studies
(registries) are summarized below and concern almost all important
elements of experiments.
- In clinical trials setting is usually university centers, and investigators
are trained and experimented physicians, whereas registry use a
broaser selection of centers and investigators.
- In clinical trials, treatments are usually standardized and concern a
limited number of interventions (e.g. devices), whereas, in registries,
interventions (from one to every possible intervention) are those
used in usual clinical practice. Accordingly, trials must respect ethics
standards of human experimentation whereas, there are only privacy
issues in registries
- In clinical trials, subjects selection is performed according to precise
inclusion and exclusion criteria whereas, in registries there is only a
limited inclusion/exclusion criteria and therefore a broad range of
patients are included-In clinical trials, sample size is explicitly calculated and justified in the
protocol. From hundreds of patients to all patients (when using an
administrative data base) can be included in registries. Usually Sample
size usually is not defined a priori.
- In clinical trials, outcome measurement are carefully standardized
and can be even measured by a specific committee. By contrast, in
nregistries measurement of endpoints are those used in the day to
day practice
- Most importantly, in clinical trials, treatment are given by
randomization whereas in registries treatments are chosen by
physicians. Bias are therefore limited in trials whereas a major bias
is always present in all non-randomized experiments, the indication
bias, which almost exclude any comparison between interventions
even when adjustment or propensity scores are used.
- As a consequence of these differences, the cost of trials is far higher
than that of registries. Moreover inclusion is facilitated by absence of
regulatory constraints in registries, which contribute also to reducing
costs.
In conclusion, a trial is almost always necessary when an unbiased
approach is necessary to assess efficacy or efficiency of a new
intervention. Registries, particularly when information is obtained
from exhaustive databases, are particularly useful to detect the
way a product is used in daily practice, for comparing risk etc…
The respective and completary roles of trials and registries will be
discussed during the session.
3. Become familiar with the statistical and clinical interpretation of
results
The only information provided by the P-value resulting from
a statistical test is the probability of wrongly rejecting the null
hypothesis. In particular, a P-value lower than a given threshold
tells nothing about the validity, the size of an effect or the precision
of a given result. To quote JP Ioannidis, (JAMA, 2018) “P values are
misinterpreted, overtrusted, and misused”. Facing the too many
statistical tests which are usually provided in scientific papers, it is
mandatory to analyze them according to the protocol. The most
important result is the one corresponding to the primary endpoint,
for both scientific and statistical reasons. As regards expression of
results, effect sizes, either relative (relative risk, odds ratio or risk ratio)
or absolute (difference of means or percentages) with their confidence
interval are the most useful way of expressing results. Examples will
be given during the session.
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2501.3
How to build up a clinical research team in your IR department
C. Déan1, O. Pellerin2, C. Del Giudice3, N. Martelli4, G.
Chatellier5, M.R. Sapoval6
1Interventional Radiology, Hôpitaux de Paris, Hôpital Européen
Georges Pompidou, Paris, France, 2Interventional Radiology, Hopital
Européen Georges Pompidou, Paris, France, 3Vascular and Oncological
Interventional Radiology, Hôpital Européen Georges Pompidou,
Université Paris Descartes, Paris, France, 4Service de Pharmacie, Hôpital
Européen Georges-Pompidou, Paris, France, 5Unité de Recherche
Clinique, European Georges Pompidou Hospital, Paris, France, 6Vascular
and Oncological and Interventional Radiology, Hôpital Européen
Georges Pompidou, Paris, France
Learning Objectives
1. To learn how to organise clinical research unit in an IR
department
2. To learn how to build a clinical research team
3. To become familiar with creating a research plan
As a major player in innovation, Interventional Radiology participates
in the development of new technologies, mainly in the field of medical
devices. The new European Regulation on Medical Devices (EU
2017/745 of 5 April 2017) will require more clinical investigations than
in the past all along the device’s life.
Any IR department willing to participate actively and ethically in
clinical research should build a dedicated research team. Based on our
experience in the IR department of HEGP in Paris and because research
is both part and apart from patient’s care, the aim of this talk is both to
learn how to build and organize such a clinical research team in your
IR department, and to become familiar with creating a research plan.
Roughly, you have 2 ways to be involved in clinical research as an
IR: you can either participate in trials already launched or elaborate
new trials to address specific questions. The logical process is to first
participate actively in a few trials to be able to elaborate studies in an
effective way in a second time. Being an investigator in an academic
or in a company-sponsored study will learn you much about the basic
legal and logistical requirements.
The very first step is to obtain your Good Clinical Practice (GCP)
certificate to attest you are trained in clinical research. Indeed, as an
investigator you engage yourself to fulfill rules listed in the country
law and specific to clinical research. These rules are mandatory to keep
your center open and to avoid legal issues.
Before any inclusion, you are responsible for making sure all the
required authorizations are obtained, a contract is signed with your
hospital/clinic, a site initiation visit you will attend is scheduled and
your center is officially open. Then your responsibilities include
to make sure the patients are properly informed and consent to
participate, the visits are organized according to the protocol timeline,
the data are correctly collected, the Case Report Form (CRF) is filled
in, the adverse events and serious adverse events are declared within
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the appropriate timeline, the queries are answered, the monitoring
visits are settled and you are available to solve any issue. All this needs
hard work and much time! The good news is you can be helped by a
dedicated team. You will keep the legal responsibility, but you will be
assisted in your task but your Clinical Research Assistant (CRA). Your
CRA will take the charge of all the logistical aspect of your trial. He/
she will schedule the different visits with the sponsor or the delegated
CRO, produce specific worksheets, schedule patients visits in the
appropriate timeline, take the time to find missing data, fill in the CRF,
communicate with the sponsor monitor, help with patient’s screening,
be in the cath lab to collect procedural data, be with the physicians/
imagers to collect data out of IR scope….all these time-consuming
tasks that can be delegated. During the talk, some clues will be given
to help you with recruiting you CRA.
Once you will be familiar with participating in a trial, you may wish
to elaborate your own research. In the light of a failure experienced
by the IR department of HEGP in Paris, this talk will help you avoid
some pitfalls in study elaboration. Indeed, having the patients
and a good idea isn’t enough. You will need to collaborate closely
with methodologists, other clinical departments, statisticians,
administration, financial department…
To achieve this goal, having a clinical research manager is your team
could make the difference. His/her role is to translate your idea into
a protocol, be the link between you and the different collaborators
and finally make things happen. In this talk, some clues will be given
to find your clinical research manager. To finish with, based on our
experience in the protocol PARTEM on PAE, the different steps of the
trial, from the funding to patients’ inclusion will be detailed, together
with the mistakes in the protocol wording and setting we won’t repeat.

2501.4
CIRSE’s experience with clinical research
R. Bauer
Clinical Research, CIRSE Central Office, Vienna, Austria
Learning Objectives
1. To become familiar with CIRSE’s efforts in clinical research
2. To understand the Society’s efforts to collect high quality clinical
data
3. To gain insight into CIRSE’s current clinical studies: CIRT & CIREL
Data on IR therapies is generaly sparse. In particular multi-national,
multi-center, large-sample research that may convince your referrer or
payer is needed beyond the efficacy and safety studies we generally
have. Over the past 5 years CIRSE has endeavoured to set up an
in-house clinical research service to adress this shortcoming. The
results of this undertaking are presented in the below:
In 2013, parallel to the setting up of the CIRSE Research Committee, the
Clinical Research Dept. was formed in the CIRSE Central Office and for
the first time CIRSE actively embarked on the search for opportunities
to sponsor - therefore be fullly and independently responsible for the
execution and quality of - clinical studies in IR. The initial outset had
a triform objective:
1) to set up a high-quality research service capable of executing
observational (=non-interventional) studies
2) to conduct a succesful flagship study
3) identify and acquire more opportunities to perform impactful
research into interventional radiological procedures
After 5 years we can report the following to our Members:
1) to set up a high-quality research service capable of executing
observational (=non-interventional) studies
>The model is in place and is functioning at a high level in terms of
manpower, know-how, technical infrastructure, 3rd party suppliers
and partners. The model operates according to 4 quality principles
enshrined that will be explained in detail:
Produce high quality data
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Conduct ethical research
Conduct clinical research in an efficient and cost-effective manner
Provide a valuable Member Service
<There are still some inefficiencies and learning curves in our model
that we are constantly adressing.
2) to conduct a succesful flagship study
>Our flagship study in SIRT was well-chosen, CIRT has succesfully
closed enrolment with over 1000 patients, a high data completion
rate, data collected from 29 centers in 8 nations. The first manuscripts
are currently being drafted.
<Although a very succesful first study there were some childhood
ailments to overcome, we were limited in our choice of EDC provider
and couldn’t perform the necessary pre-evaluation that we now know
is necessary to achieve an effective EDC. We also underestimated the
capactiy of IR services to follow-up patients that are referred to them
which turned out to be particularly pertinent in our real-world setting.
These difficulties were handled in the project by increasing resources
in the areas of EDC management and monitoring and the experiences
were fed back into the model and enshrined in our SOPs to mitigate
these situations in future.
3) identify and acquire more opportunities to perform impactful research
into interventional radiological procedures
>CIRT has generated interest and we are increasingly seeing
possbilities to conduct reasearch in the interventional oncology space.
Introducing CIRT, CIREL & CIEMAR
Currently, CIRSE is actively sponsoring 3 observational studies which
will be showcased:
The CIRSE Registry for SIR-Spheres Therapy (CIRT) + CIRT (FR)
The CIRSE Resgistry for LifePearl Microspheres (CIREL)
The CIRSE Emprint Microwave Ablation Registry (CIEMAR)
The way ahead
What the next 5 years may hold for CIRSE-sponsored clinical research
How can I be a part of CIRSE-sponsored research?
Some information on how Members may actively contribute to our
efforts and what is required if you want to take part in a CIRSE study.

Focus Session
Oncological imaging for staging and follow-up
2503.1
Current imaging developments to detect solid organ
malignancies
J.G. Caridi
Vascular and Interventional Radiology, Tulane University Medical
Center, New Orleans, LA, United States of America
Learning Objectives
1. To understand the limitations of current imaging techniques in
detection and characterisation
2. To learn how analysing CM behaviour may improve detection
and characterisation
3. To understand the limitations of current imaging techniques
in detection and characterisation understand how fusion
techniques may support tumour detection
The major problem with Cancer is in the detection of abnormal
cells that exist in a sea of normalcy. It is the goal of multiple imaging
modalities to detect these cells at the lowest level in order to treat
the neoplasm successfully. To be effective and make an impact
on screening, staging, treatment and follow up there must be an
increase in the tumor to background ratio. With current techniques,
it is estimated to do this would require a 3 to 4 increase in magnitude.
To improve the tumor to background ratio either the tumor can be
enhanced or the background can be decreased. In an attempt to
accomplish this different modalities utilize contrast agents, bubbles,
tracers, biomarkers and receptor targeted agents to enhance this ratio.
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Imaging modalities differ in many ways including sensitivity, temporal
and spatial resolution.
There are basically 6 imaging modalities that are currently utilized to
detect cancer. These include, x-ray, CT (computed tomography), US
(ultrasound), MRI magnetic resonance imaging, SPECT (single photon
emission computed tomography), PET (positon emission tomography)
and optical imaging.3D imaging is obtained with CT, US, MRI, PET and
SPECT. However none were developed to detect minute numbers of
cancer cells and achieving that goal is difficult.
The problem is in early detection. A cancer cell as well as a normal
cell measures approximately 10 um in diameter with a volume of 1
pico liter. During its life time it reproduces slowly during the initial
phase of growth. At a certain density of cells there is an angiogenesis
response which results in rapid growth and its consequences. The goal
of imaging is to detect the cancer before the angiogenesis response.
The problem is that angiogenesis begins around 10 5cell mass and
current imaging detection is approximately 10 9. With angiogenesis
there is greater permeability of the vasculature and this principle is
used for detection.
In an attempt to visualize smaller volumes of tumor it is essential to
increase the tumor to backround TTB ratio. This can be through the
use of contrast agents which may be endogenous, non-targeted and
targeted contrast. Endogenous contrast has a poor sensitivity and as
a result more invasive exogenous contrast must be utilized.
Regardless of the technology there are inherent obstacles to imaging.
These include limited receptor targets for contrast or tracers, both
voluntary and physiologic motion, plasma inhibitors or competitors,
high hydrostatic pressure of tumor cells and cellular components that
block contrast agents.
The role of imaging is detection and management of tumors as early
as possible. Digital radiographic imaging and CT image reconstruction
assist in both diagnosis and treatment. Imaging with x-ray including
fluoroscopy, plain films and CT require high concentrations of
exogenous contrast agents with a high atomic number for attenuation
and unfortunately these dilute rapidly. Additionally is the possibility
of radiation overexposure and related complications.
Dynamic contrast enhance CT can identify malignant lung nodules
with increased vascularity due to angiogenesis.
Computer added detection (CAD) is in development for screening of
lung and colon cancer.
CT virtual colonograpy is useful in lesions greater than 10 mm and at
the same time can evaluate adjacent pathology such as aneurysms
and lymph nodes.
Four D CT which is 3 D with movement synchronization can also be
performed/
CT perfusion is effective to quantify active tumor before and after
therapy.
Ultrasound is useful for diagnosis of tumors in a host of organs without
ionizing radiation. Ultrasound has high resolution due to endogenous
contrast. It is limited by structures containing air and bone. Bubble
contrast can be used in the evaluation however ithe size of the bubbles
for exogenous contrast is limited as the size required to see them
precludes extravasation into tissue. Nevertheless it can be used to
measure tumor neovascularity.
Furthermore US can image tissue elasticity. Malignancies often have
less elasticity than normal tissue and elastography shows promise in
breast, prostate and liver fibrosis.
Transrectal US can guide prostate biopsies. Endoscopic US can
localized lesions in the mediastinum and GI tract.
MRI can improve the TTB ratio by increasing the magnetic field
strength but this can lead to other problems such as tissue heating.
Gadolinium is used to increase the TTB ratio.
Dynamic contrast MRI can be used to identify angiogenesis and is
useful in evaluating breast microcalcifications.
DWI MRI (diffusion weighted MRI) uses endogenous contrast by
measuring the diffusion of water molecules and may be helpful in
differentiating benign from malignant lesions.
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DWI MRI can evaluate changes in liver, prostate and pancreatic
tumors as well. Carcinomas tend to have a higher signal intensity than
surrounding tissue.
MR elastography has been studied in breast and prostate tumors.
MR perfusion is used to evaluate angiogenesis. These vessels are more
permeable allowing passage of contrast agents. Direct imaging of
angiogenesis may be possible by using agents that bind to certain
proteins or receptors. Likewise apoptosis may be imaged by using
agents that bind to proteases that attract phagocytes.
MR spectroscopy using fat and water suppression can yield
biochemical information regarding tissues.
Hyperpolarized MRI using carbon 13 pyruvate has shown high
sensitivity for detection of tumors in animals.
SPECT is valuable in quantifying the distribution of radioactive tracer
in patients.
PET and nuclear medicine are the most sensitive imaging modalities
PET isotopes are expensive to synthesize are limited by short half-lives
and are taken up by normal tissues and organs. Currently resolution is
10 9cell mass which is beyond the angiogenesis initiation. The trend
is to supplant SPECT with PET but the availability of unique isotopes
is limited.
Time of flight PET scans can choose between a two fold increase in
resolution or sensitivity.
FDG-PET is beneficial in evaluating the response of chemotherapy to
specific tumors which also translates to survival.
PET/CT is clinically useful because measuring tumor volume and not
activity is commonly inaccurate. The viability of the tumor regardless
of the size is unknown before or especially after treatment. PET/CT
combines metabolic activity with temporal and spatial resolution.
Optical imaging is using photons of light that interact with tissue and
the measurement of either the absorbed or scattered light. It is good
for superficial imaging and resolution is lost with deeper penetration.
Future developments with spectroscopy and nanoparticles targeted
to tumor biomarkers look promising
Current and potential developments to improve some tumor detection
are defined below.
Breast:
Stereo imaging
Digital mammography
Contrast enhanced mammography (rapidly growing tumors increase
vascularity)
3 D mammography with the same radiation dose as a routine study
Dedicated cone beam CT with or without contrast increases sensitivity
and tissue contrast without compression
Tomosynthesis
Positron emission mammography
Dynamic contrast-enhanced MRI may be able to detect tumors as
small as 1 mm
These newer techniques can decrease compression pressure, decrease
radiation dose, detect and categorize more lesions, reduce false
negatives and increase true positives.
MRI had higher sensitivity than US or mammography without
irradiation. It also assists in staging as it can demonstrate chest wall
involvement, lymph node metastasis and retraction of the skin.
US and MR elastography because of the difference in resistance in
tumors from normal tissue.
Optical imaging, or near infrared imaging using the differences in
normal and malignant breast tissue after probing with NIR light.
Virtual Colonoscopy using CT or MRI:
They are noninvasive and do not require sedation. Bowel cleansing is
still necessary. Sensitivity is lower than conventional colonoscopy for
superficial ulcers, flat lesions and small polyps.
Ovarian cancer detection after injection of indo-cyanine green and
optical imaging with a laparoscope shows promis
Finally imaging for tumors is now and in the future is unlimited and
up to one’s imagination. Future advancements are aimed at detecting
tumors before the development of angiogenesis.
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2503.2
CT-Liver perfusion for HCC follow-up after percutaneous
treatment
A. Hatzidakis
Section of Radiology, Medical School of Heraklion Crete, Iraklion,
Greece
Learning Objectives
1. To understand the different needs in assessing systemic and
local ablative response
2. To learn about the specific criteria defining local ablation
efficacy
3. To learn how local ablative response criteria may affect further
treatment decisions
INTRODUCTION
Hepatocellular carcinoma (HCC) represents a major health challenge
being the fifth most common tumor and the third most common
cause of cancer-related death worldwide [1]. Cirrhosis is a major
risk factor for HCC and early diagnosis is of paramount importance
in order to enable the application of curative treatments. Early
diagnosis of HCC is of paramount importance also in order to enable
the application of curative treatments. Among these, radiofrequency
ablation (RFA) is actually considered the most effective ablative
therapy for early stage HCC not suitable for surgery. On the other
hand, transarterial chemoembolization (TACE) represents the
standard of care for intermediate stage HCC and compensated liver
function. Beside traditional radiological techniques, new functional
imaging tools have been introduced in order to provide not only
morphological information but also quantitative functional data.
Computed tomography liver perfusion (CTLP) is one of them. It has
been extensively studied during various steps of HCC evolution,
from diagnosis to its follow-up after different therapeutic options,
representing a complementary useful tool to help in the choice of
best treatment, to assess the response to treatment and to predict
the patient-outcome.
PERFUSION CT TECHNIQUE AND ANALYSIS
Perfusion is defined as the transport of blood to a unit volume of
tissue per unit of time. Liver perfusion can be determined through
CT technique by dynamic scan with multiple acquisitions within
short intervals (usually 1.1–4 s) before, during and after contrast
injection. Modifications of tissue enhancement (HU) over time are
proportional to the change in iodine concentration within the tissue’s
microvasculature and interstitial space and, therefore, CTLP may
offer information about the microcirculation of both liver and focal
lesions. Generally, the examination lasts about 40–60 s, and the iodine
is mainly contained in the intravascular space. In the delayed phase,
the contrast medium passes from the intravascular space through the
capillary basement membrane to the extravascular extracellular space.
Depending on the mathematic algorithm used, several parametric
maps can be calculated. Most used parametric maps are Mean Slope
of Increase (MSI), Arterial, Hepatic or Portal perfusion (AP, HP, PP),
Blood Flow (BF), Blood Volume (BV), Hepatic arterial fraction (HAF),
Hepatic portal index (HPI), Mean Transit Time (MTT), and Transit time
to impulse residue function peak (Tmax) are derived.
DIAGNOSIS AND PERFUSION IMAGING
During the past years, several studies investigated the role of CTLP
in the diagnosis of HCC [2-7]. As stated above, HCC is characterized
by a complex process of arterial tumor angiogenesis mediated by
several angiogenic and anti-angiogenic factors [8], while normal liver
parenchyma mostly receive a venous blood supply from the portal
vein [9,10]. These two different patterns of vascularization lead to the
peculiar features of HCC, which can be detected with different imaging
modalities [11].
RADIOFREQUENCY ABLATION AND PERFUSION IMAGING
RFA is a well established treatment for HCC. According to European
and American guidelines RFA is the first line treatment options for
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patients at early stage not suitable for liver surgery or transplantation
[12,13]. Imaging after RFA treatment should be performed within 1-3
months to early detect the persistence of viable tumour or local
recurrence. Computed tomography is the imaging technique of choice
employed in the follow-up of patients treated with RFA. Coagulative
necrosis, induced by the alternating current of radiofrequency waves
will appear on CT scan as a non-enhancing area, while the eventually
persistence or recurrence of neoplastic tissue will show the typical
hallmark of HCC, represented by “wash-in” in arterial phase and “washout” in portal and delayed phase [14]. This characteristic enhancement
relies on the typical hemodynamic changes occurring during hepatocarcinogenesis, in particular the development of unpaired arteries
and the loss of portal blood supply. However, hyperdense edge of the
ablated nodule could be the expression of peripheral inflammation
as response to thermal injury or to the presence of blood and cellular
disruption. Moreover, small amount of viable tumour could be
undetected because of reduced homogeneity of liver parenchyma in
cirrhotic patients [11]. Functional computed tomography with CTLP
allows to detect the hemodynamic changes through quantitative
and reproducible parameters related to tumor vascularization [15].
Recently, several Authors have investigated the role of CTLP in the
efficacy assessment of various HCC treatments [16-18]. However, very
few studies evaluated the role of CTLP in depicting the hemodynamic
changes of HCC nodules after RFA [19-21]. Series from Ippolito et al,
included 14 patients affected by HCC and treated with RFA. Contrast
enhanced CT and CTLP were performed at the same time, after a
mean time of 4 months from the procedure (range 1-13 months) and
eight patients had a residual disease after RFA. In the residual viable
tumor HP, AP and HPI were significantly higher compared to the
ablated lesion. BV and TTP values tended to be respectively higher
and lower in the residual/recurrent area than in the ablated zone but
not significant differences were reached [19]. More recently, Marquez
et al, in their series of 20 patients with liver lesions (10 metastases
and 10 HCC) treated with RFA confirmed that AP and HPI values were
increased in incomplete responders and that they can be detected
immediately after RFA. In fact, in this study, CTLP was performed
directly after RFA, with a mean interval of 13 ± 8.6 h. Moreover, they
found out that HPI has a high accuracy in prediction of residual tumor.
However, they did not consider all the perfusion parameters and do
not perform the same analysis on AP [21]. In fact, arterial perfusion
could be as accurate as HPI in the assessment of residual tumor tissue
since it reflects the presence of new or residual unpaired arteries.
Further studies are needed in addressing this topic.
TRANSARTERIAL CHEMOEMBOLIZATION AND PERFUSION IMAGING
TACE is currently the treatment of choice for advanced HCC,
comprising multi-nodular asymptomatic tumors without vascular
invasion or extrahepatic spread [12]. The rationale of TACE treatment
rest in the typical vascularization of tumor lesions, provided for 90%
by arterial vessel. A combination of chemotherapy drugs is delivered
into the tumor through the unpaired arteries, which are subsequently
embolized. This induces a select necrosis of tumor lesion, sparing
normal liver parenchyma [22]. The evaluation of treatment response is
crucial, since an early detection of tumor persistence and/or recurrence
allow an early re-treatment, increasing the chance to be cured [23].
Response to treatment is not merely based on the presence or absence
of tumor tissue but takes into account also the percentage of necrosis.
This assessment is currently based on modified Response Evaluation
Criteria in Solid Tumors (mRECIST) [24]. Multi-phasic contrastenhanced computed tomography is the imaging modality of choice
for the follow-up of patients treated with TACE. Unfortunately, its
accuracy could be nullified by the high attenuation values of embolic
deposits, which can make difficult the detection of residual neoplastic
tissue [25]. For this reason, functional imaging techniques have been
introduced to correctly assess viable tumor after TACE treatment. CTLP
is a non-invasive technique that allows quantitative information about
vascular perfusion of liver tumor [26]. In the last few years, several
authors evaluated the role of CTLP to assess tumor response after
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TACE [27-30]. Yang et al, in their series of 24 HCC nodules successfully
treated with TACE, found out a statistically significant decrease in AP,
HPI and total liver perfusion in post-treated nodules [28]. Chen G et
al, categorized treatment response by dividing 38 HCC patients in
partial response (PR) group, stable disease (SD) group, and progression
disease (PD) group, according to RECIST criteria. In PR group, postTACE AP and BV values were significantly reduced in comparison
to pre-TACE. In SD group, no statistically significant difference was
found among CTLP parameters. In PD group, AP, BF and HAF were
significantly higher in the post-TACE group. In this group, also PP was
higher and this feature was explained with the involvement of hepatic
portal vein during tumor advancement [23]. Ippolito et al, supported
these results, by comparing HP, AP, HPI, BV, and TTP between treated
lesions in the site of deposited iodized oil and viable persistence tumor
at CTLP performed 4 weeks after TACE treatment, were compared. In
fact, the results demonstrated that HP, AP and HPI were significantly
higher in the residual neoplastic tissue, compared to the treated
lesion (p<0.0001), while BV tended to be higher and TTP to be lower,
however both without a statistically significant difference [16,19,20].
Syha et al [29] and Rathmann et al [30] more recently have further
validated previous study, both obtaining a significantly reduction
of AP and HPI in treated lesion. In all these studies an increase or a
reduction of AP were always statistically significant correlated with
non response or complete response to treatment, respectively. In fact,
arterial perfusion reflects the tumor-related arterial neo-angiogenesis
of viable tissue and can be considered the most relevant parameter to
assess treatment response to TACE.
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2503.3
Limitations of current response criteria systems
R.J. Lewandowski
Interventional Radiology, Northwestern University, Chicago, IL, United
States of America
Learning Objectives
1. To learn about the various response criteria systems in
clinical practice
2. To understand how response criteria may under- or overestimate treatment response
3. To learn which criteria are most suitable to assess local
treatment success
Locoregional therapies (LRTs) have proved valuable in the treatment
of patients with primary and secondary hepatic malignancies.
These include macroembolic (bland and chemoembolization)
and microembolic (radioembolization) transcatheter intra-arterial
embolotherapies and thermal ablative modalities (radiofrequency,
microwave, and cryo-ablation). Accurate assessment of response to
these therapies with varied mechanisms of action is challenging yet
critical to inform success of therapy as well as triage each patient to
appropriate surveillance or next intervention.
In an attempt to create a uniform language for assessing solid tumor
response to therapy, the World Health Organization (WHO) adopted a
bidimensional size response criteria for solid tumors in the late 1970s.
The diameter of the target lesion in the axial plane is multiplied by
its greatest perpendicular diameter (bidimensional cross-product).
The sums of the cross-products (if multiple tumors are present) are
compared before and after treatment. The Response Evaluation
Criteria in Solid Tumors (RECIST) guidelines were published in 2000
to simplify tumor response assessment. RECIST defines the minimum
size of measurable lesions, number of lesions to measure, and imaging
technique to utilize; RECIST is simpler (unidimensional rather than
bidimensional) than WHO.
Tumor response assessments based solely on changes in tumor
size can be misleading, especially when applied to LRTs in the liver.
Macroembolic embolotherapies and thermal ablation promote
tumor necrosis; ablative treatments promoting apparent increase in
tumor size secondary to desired ablation margin. The EASL (necrosis)
guidelines published in 2001 were based on percent change in the
visually estimated amount of enhancing tumor post-treatment.
More recently, mRECIST has been widely adopted for assessing HCC
treatment response to LRT. Modified RECIST uses the single largest
diameter of the viable tumor (defined as the component enhancing
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during the arterial phase). Several studies have shown mRECIST to be
superior to RECIST in predicting HCC response to LRTs. These necrosis
guidelines are most useful when assessing treatment response of
hypervascular tumors (e.g., HCC).
Modern imaging acquisition techniques permit volumetric (i.e.
3-dimensional [3D]) quantification of tumor burden based on both
anatomic and necrosis considerations. Automated assessments may
ultimately standardize tumor response assessment. However, despite
these advances in solid tumor response assessment strategies, an
earlier indicator of tumor response to help inform earlier treatment
decisions remians an unmet need. Functional parameters are being
explored, including serum tumor markers and special imaging
modalities. FDG-PET imaging is widely used in cancer imaging; its role
in assessing response to therapy in solid tumors is limited. Diffusionweighted MRI, a functional MRI approach that can detect alterations
in motion of water molecules resulting from compromised cell
membrane integrity or edema, has been described as an alternative
parameter to assess HCC tumor response following LRTs. To date, these
functional parameters remain adjunctive, lacking standard guidelines
and robust data. Further growth is expected in this domain.
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2503.4
Practical approach to monitor the immediate treatment
response to interventional oncology therapies
L. Solbiati
Division of Radiology, Humanitas University and Research Hospital,
Rozzano (Milan), Italy
Learning Objectives
1. To understand how different IO techniques may affect the target
tissue
2. To learn about criteria determining immediate success and/or
complications
3. To understand appropriate monitor protocols in various IO
techniques
No abstract available.
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Fundamental Course
Postpartum haemorrhage
2504.1
Diagnosis and management
L. Sentilhes
Department of Gynaecology and Obstetrics, CHU Bordeaux, Bordeaux,
France
Learning Objectives
1. To learn about the incidence and causes of PPH
2. To learn about important clinical, laboratory and imaging
aspects in the diagnosis of PPH
3. To learn about current management algorithms for PPH, the
multidisciplinary team and the specific role of IR
Postpartum haemorrhage (PPH) is defined as blood loss ≥ 500 mL
after delivery and severe PPH as blood loss ≥ 1,000 mL. The preventive
administration of uterotonic agents just after delivery is effective in
reducing the incidence of PPH and its systematic use is recommended,
regardless of the route of delivery. Oxytocin is the first-line prophylactic
drug, regardless of the route of delivery; a slowly dose of 5 or 10 IU
can be administered (Grade A) either IV or IM. After vaginal delivery,
routine cord drainage, controlled cord traction, uterine massage, and
routine bladder voiding are not systematically recommended for
PPH prevention, since the incidence of PPH is not affected by any of
these interventions. After caesarean delivery, placental delivery by
controlled cord traction is recommended since it is associated with
less substantial blood loss than manual removal of the placenta.
The initial treatment of PPH consists in a manual uterine examination,
together with antibiotic prophylaxis, careful visual assessment of the
lower genital tract, a uterine massage, and the administration of 5 to
10 IU oxytocin injected slowly IV or IM, followed by a maintenance
infusion not to exceed a cumulative dose of 40 IU. If oxytocin fails to
control the bleeding, the administration of sulprostone or carboprost
is recommended. Intrauterine balloon tamponade can be performed
if sulprostone or carboprost fails and before recourse to either surgery
or interventional radiology. Its use must not delay the implementation
of invasive procedures. Fluid resuscitation is recommended for PPH
persistent after first line uterotonics, or if clinical signs of severity. The
prescription of units of packed red blood cells (RBC) is based principally
on clinical signs of severity, without necessarily awaiting haematology
results from the laboratory. The objective of RBC transfusion is
to maintain a haemoglobin concentration (Hb) > 8 g/dL. During
active bleeding, it is desirable to maintain a fibrinogen level ≥ 2 g/L.
Depending on the extent of the haemorrhage or coagulation disorder,
fibrinogen and fresh frozen plasma (FFP) may be administered without
awaiting laboratory results. Tranexamic acid is recommended at a dose
of 1 g, renewable once if ineffective the first time in the treatment of
PPH when bleeding persists. The use of rFVIIa must be envisioned only
for uncontrolled haemorrhage after conventional treatment has failed.
If PPH is not controlled by pharmacological treatments and possibly
intra-uterine balloon, invasive treatments by arterial embolization or
surgery are recommended.
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2504.2
Occlusion-balloons or embolisation?
L.B. Lönn
National Hospital, Cardiovascular Radiology Dep X2021, University of
Copenhagen, Faculty of Health Sciences, Copenhagen, Denmark
Learning Objectives
1. To learn about different techniques to stop PPH
2. To learn when, where and how to place an occlusion balloon
3. To learn technique & material for embolisation for PPH
Background:
Postpartum haemorrhage (PPH) is associated with a significant
risk of maternal morbidity and mortality. Important risk factors are
placenta previa and previous cesarean section. Early diagnosis by
ultrasound in high risk pregnancies help to identify cases for follow-up
and advanced multidisciplinary planning of caesarean section. The
object of interventional radiology adjunctive support is to reduce
haemorrhage and allow appropriate surgery
Aims:
Based on the current literature an overview of various management
options available including the uterus preserving treatment modalities
will be presented. Expanding treatment outside the radiology
context include intrauterine balloon tamponade, surgical uterine
compression sutures, vascular ligation of pelvic branches and in the
end hysterectomy.
Balloon occlusion
Intraoperative blood loss and transfusion requirements may be
significant in PPH. A prophylactic balloon occlusion may decrease the
arterial perfusion pressure and support visualisation of the vascular
field. Before scheduled delivery, balloons can be placed in the aorta,
common iliac or external iliac arteries. This should be as part of a
multidisciplinary algorithm to allow for a safe management. The
logistics depends on situation (ward, hybrid suit, surgical suite). The
insertion of a balloon in hemodynamically instable patients requires
a skill-set and additionally there is often very little time and even
no fluoroscopy available nor ultrasound equipment. Additionally,
endo-clamping with a balloon is just a bridging tool and will not
replace definitive treatment. Main risks involved are limb ischemia
and thromboembolism.
Embolisation
Uterine artery embolization (UAE) offers a low risk alternative
alone or in circulation instability in combination with temporary
endoclamping. Absorbable embolics such as spongostan provides
temporary occlusion and is the first choice. However, in acute
bleedings, “time”, “coagulopathy”, “difficulty of the material”, “your
skill”, “catheter position and bleeding point” must be considered. As
a general principle there is a balance between more proximal and
“safe” embolization (spongostan, plugs, coils) which lowers perfusion
pressure in the bleeding area, and a more effective but risky distal
embolization when using smaller particles. The latter might cause
ischemic damage in the target area. Embolic material usage depends
on the interventional teams experience and availability as well as on
the overall clinical situation.
Conclusion:
Interventional radiology can provide extensive benefits into the
multidisciplinary OB/Gyn team. Prophylactic occlusion balloon and
embolization is an integral part of the team management of PPH.
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2504.3
Outcome and complications
S. Kee
Interventional Radiology, UCLA Medical Center, Los Angeles, CA, United
States of America
Learning Objectives
1. To learn about the evidence for IR techniques to treat PPH
2. To learn about specific complications related to IR techniques
for PPH and how to avoid them
3. To learn about outcome with respect to technical and clinical
success as well as fertility for the minimally invasive treatment of
PPH
No abstract available.

2504.4
Abnormal placentation
L. Ratnam
Department of Radiology, St. George’s Hospital, London, United
Kingdom
Learning Objectives
1. To learn about the different types of abnormal placentation:
frequency and clinical consequences
2. To learn about which imaging diagnosis and imaging features
are important for management
3. To learn about preventive measures and treatment options
for PPH caused by abnormal placentation with a focus on IR
techniques
Morbidly adherent placenta are one of the leading causes of
postpartum haemorrhage and is increasing in frequency with quoted
mortality ranging from 7 - 10% worldwide. There are three different
types of abnormal placentation defined by the depth of invasion by
the placenta through the uterine muscular layers. The commonest
form is placenta accreta (chorionic villi attach to the myometrium,
rather than being restricted within the decidua basalis) which accounts
for 75 – 78% of these cases, followed by placenta increta (17%) with
invasion of the myometrium by the chorionic villi; and finally placenta
percreta (5%) which is the most severe form with placental invasion
beyond the uterus and sometimes into adjacent structures. Potential
complications include severe bleeding as a result of damage to local
organs and structures from placental implantation and its removal,
complications as a result of significant blood transfusion, postoperative thromboembolism, infection and multi-organ failure, as
well as maternal death from massive haemorrhage.
The diagnosis of abnormal placentation is usually made with
ultrasound (sensitivity of 91%; specificity of 97%) for the identification
of all forms of invasive placentation. Ultrasound features include
altered appearance of the retroplacental hypoechoic zone,
interruption of the border between the uterus and the bladder, mass
like tissue similar to placenta and visualisation of vascular lacunae or
prominent vessels within the placenta or myometrium.
Aggressive management of hemorrhage through the use
of uterotonics, fluid resuscitation, blood products, planned
hysterectomy, and surgical hemostatic agents can be life-saving.
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Surgical management remains the current standard of care (radical
hysterectomy or conservative measures -compression sutures with
balloon tamponade and retaining the placenta). However, both are
associated with significant maternal morbidity and mortality.
At our institution, the Triple-P procedure is carried out which involves
perioperative placental localization and delivery of the fetus via
transverse uterine incision above the upper border of the placenta;
pelvic devascularisation (with the use of prophylactic occlusion
balloons by Interventional Radiology); and placental non-separation
with myometrial excision and reconstruction of the uterine wall.
The use of prophylactic occlusion balloons must be carried out in the
context of a team approach and standardised protocols. Experience
and meticulous technique is required to avoid complications. Dose
reduction techniques must be utilised to ensure foetal absorbed
radiation dose remains low. A multidisciplinary team approach
including obstetricians, anaesthesiologists, interventional radiologists;
and optimisation of pharmacological and haematological parameters
are essential to reduce morbidity and mortality from this condition
and avoid complications.
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Focus Session
IAT: where do we stand?
2505.1
Clinical diagnosis of stroke and IVT
P. Mordasini
Universitätsinstitut für Diagnostische und Interventionelle
Neuroradiologie, Universitätsspital Bern - Inselspital, Bern, Switzerland
Learning Objectives
1. To learn about the clinical diagnosis and differential diagnosis in
stroke (stroke mimics)
2. To learn about the classification of acute ischemic stroke and FU
(NIHSS, mRS)
3. To learn about the most important clinical parameters, which
may influence the outcome beside the IVT concept (blood
pressure, blood glucose, body temperature etc.)
Acute ischemic stroke is defined as an acute, vascular, focal
neurological deficit lasting more than 24 hours. Around 80-85% of all
strokes are hemorrhagic in nature and 15-20% of strokes are ischemic
due to cerebral vessel occlusion. Clinical differential diagnosis of stroke
include manifold neurological conditions such as transient ischemic
attack (TIA), intracranial hemorrhage, epileptic seizures, migraine,
sinus thrombosis, tumors, metabolic disturbances etc. Stroke mimics
(clinical condition mistaken for stroke) are frequent and clinically
relevant, however the risk of symptomatic intracerebral hemorrhage
after intra-venous thrombolysis is low. Global aphasia without
hemiparesis may be a clinical hint to stroke mimic. Stroke chameleons
(missed stroke mistaken for other neurological condition) have often
disastrous consequences if missed. The clinical neurological deficit
is assessed by the National Institute of Health Stroke Scale (NIHSS). It
is an 11 item scoring system which allows for simple, valid, fast and
reliable assessment of stroke patients. The NIHSS has been shown to
be a robust predictor for clinical outcome. Clinical outcome of stroke
patients is assessed by the modified Rankin Scale (mRS), a 7-point scale
from 0-6, where mRS 0-2 usually is considered as good outcome with
moderately disabled patients not necessitating assistance in every day
life. Strongest individual clinical predictors for good outcome include
younger age, low NIHSS at presentation, peripheral occlusion, good
pial collaterals and absence of diabetes mellitus. Strongest therapeutic
predictors for good outcome include recanalization success,
shorter time from symptom onset to recanalization and absence of
complications such as symptomatic intracerebral hemorrhage.
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2505.2
Imaging in acute stroke
T. Struffert
Neuroradiology, Universitätsklinikum Erlangen, Erlangen, Germany
Learning Objectives
1. To learn about the basic requirements of stroke imaging
(CT,CTA)
2. To learn about the possibilities of multiparametric imaging (CTP,
MR-perfusion/diffusion)
3. To learn about possibilities of advanced on-table imaging
during IVT in the angioroom (perfusion studies with FP-CT,
angioperfusion)
No abstract available.

2505.3
IAT: what the trials tell us
W.H. van Zwam
Radiology, Maastricht University Medical Centre, Maastricht,
Netherlands
Learning Objectives
1. To become familiar with the well established randomised
studies on IVT and the results of their meta-analyses (evidence)
2. To become familiar with recently published trials (DAWN, etc)
3. To learn about studies which are on their way or are planned for
the future - what do these want to prove?
In the era of evidence based medicine new treatments need solid
(level 1A) evidence before being recommended in guidelines.
Endovascular treatment (EVT) of acute ischemic stroke (AIS) with
newest generation stentretrievers gained overwhelming evidence of
its efficacy in several randomized trials[1-7].
In order to increase the chance of a significant outcome target
populations in clinical trials are usually highly selected, and
consequently guidelines will only recommend the new treatment in
these selected populations. Fortunately, some of the EVT in AIS trials
took the risk of using relatively lenient inclusion criteria (MRCLEAN,
ESCAPE, REVASCAT) and still found a significant treatment benefit[1,
3, 4]. Therefore EVT was quickly recommended in stroke guidelines
for patients with AIS and a confirmed large intracranial vessel
occlusion who presented within 6 hours after symptom onset[8, 9].
In most subgroups, included in the different trials, treatment effect
remained significant (older patients, mild or severe strokes, patients
ineligible for intravenous thrombolysis (IVT) treatment, patients with
concurrent extracranial carotid pathology) as could be shown in the
pooled individual patient data analysis (HERMES) of seven of these
trial[10]. Some subgroups were still too small to allow a definite answer
(distal occlusions, very mild neurologic deficit, large infarct on baseline
imaging, or patients arriving beyond the 6-hour time window) and
new trials to find answers on these questions are designed or already
ongoing. Positive results of the DAWN and DEFUSE 3 trials[11, 12], both
addressing EVT of patients outside the recommended 6-hour window
using advanced imaging for patient selection, have already led to new
adaptations of guidelines, now recommending EVT up to 24 hours
after symptom onset or “last seen well” when meeting (quite strict)
inclusion criteria of both trials[13].
Since it is known that EVT is very effective new studies have been
designed to investigate optimal treatment strategies and techniques.
In the pre-hospital phase optimal logistics are researched, e.g. selecting
patients for direct transfer to an EVT center, bypassing primary stroke
center (RACECAT study: NCT02795962), transferring physicians instead
of patients[14], etc. In-hospital logistics may be improved by skipping
IVT for EVT eligible patients (MRCLEAN_NoIV: https://www.mrcleannoiv.nl; SWIFT DIRECT: NCT03192332) , set time benchmarks for
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in-hospital workflow[15] or improve imaging techniques for proper
patient selection. And details of EVT itself are currently extensively
investigated: optimal anesthetic management[16-19], aspiration
techniques[20-22], use of proximal balloon guide[23] or distal support
catheter[24], new devices, both stentretrievers [25] and large bore
aspiration catheters, adding anticoagulants or antiplatelet therapy
during EVT, etc. For none of these questions ‘evidence based’ answers
are yet available, but ‘indications’ and ‘directions’ can be distilled from
results of published and presented studies.
Furthermore budget impact analysis and cost-effectiveness studies
have been performed to assess costs of the new endovascular
treatment and analyze cost-effectiveness from health care or societal
perspective[26, 27].
In this lecture implications of published and presented results from
various studies on EVT in AIS will be discussed, as well as unsolved
issues that are studied in new and ongoing trials. Because many
studies on EVT of ischemic stroke appear every month the field is
moving constantly and the treatment evolves fast. Therefor regular
updates are needed; this lecture may serve as such.
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2505.4
Complications and their management
H.A. Deutschmann
Radiology, Medical University of Graz, Graz, Austria
Learning Objectives
1. To become familiar with the most common complications of IAT
treatment
2. To learn how to avoid them
3. To learn how to treat them
Due to the positive results of recent prospective randomized trials,
mechanical thrombectomy can be considered the state-of-theart treatment of patients with acute stroke caused by embolic
proximal cerebral artery occlusion (1). Immediate revascularization
of the occluded vessel is associated with significantly improved
clinical outcome as compared to standard treatment. However,
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mechanical thrombectomy may also be associated with a wide range
of complications possibly leading to deterioration of the patients´
condition and thus, negatively influencing the clinical outcome (2). The
overall complication rate of mechanical thrombectomy procedures
is reported to be approximately 11% (2). Apart from complications
related to the puncture site, the iliac arteries or tortuous anatomy, the
most severe complication is symptomatic intracerebral hemorrhage
(sICH), which may occur in approximately 5% of the cases (2). The rate
is not significantly different compared to the rate of sICH reported for
intravenous thrombolysis (4.7%-5.3%)(3, 4). Furthermore, worsening
of the situation may be caused by embolization to new vascular
territories (in about 2%), which is significantly related to unfavorable
clinical outcome (2). Moreover, vessel dissection (2%), vasospasm, or
stent occlusion have been reported.
Prevention and early anticipation of complications and their
professional management is crucial. Intracerebral hemorrhage may
occur also in the hands of experienced interventionalists. However,
hemorrhage is related to prolonged time from groin puncture to
revascularization and thus directly related to the operators´ skills (2).
Intensive training and a minimum number of regularly performed
neurovascular cases is mandatory (5, 6). The risk of embolization to
new vascular territories can be reduced by improved technique and
the use of balloon occlusion or aspiration with large bore catheters.
Vessel dissection may be attributed to false use of balloon occlusion
catheters in the hands of unexperienced operators or may be
caused by the guiding catheter, aspiration catheter or inappropriate
use of the guide wire. Simulator training, dedicated workshops
and proctoring by experienced neuro-interventionalists may
help preventing such complications. Vasospasm at the level of the
guiding catheter or caused by the stent-retriever may also negatively
influence a procedure. Vasoactive agents like Nimodipin should be
administered to avoid harmful consequences. In approximately 5% of
the cases, tandem lesions are observed, making additional stenting
of the cervical lesion or the intracranial lesion in the acute phase is
necessary in approximately 30% of these cases. Emergency stenting
in patients not being on dual antiplatelet therapy may be followed by
immediate stent occlusion in about 2% of the cases (2). An established
anticoagulation regimen, e.g. the administration of GP IIb/IIIa receptor
inhibitors followed by dual antiplatelet medication is crucial. The use
of GP IIb/IIIa inhibitors in patients having received iv fibrinolysis as
bridging therapy is considered safe (7). To prevent hematoma at the
puncture site or even severe retroperitoneal bleeding, the use of
vascular closure systems is recommended. Careful postinterventional
care at a dedicated intensive care unit familiar with stroke patients
has been shown to improve the clinical outcome of patients after
thrombectomy (8). One of the most important issues in this context
is the avoidance of reperfusion hemorrhage by careful management
and monitoring of the arterial blood pressure in the periinterventional
period. Blood pressure management during the intervention should
be performed by experienced anesthesiologists. The main goal is
to keep the blood pressure high until successful revascularization,
especially, if general anesthesia is used and control of the blood
pressure in the postinterventional phase to prevent reperfusion
damage (5).
To conclude, awareness about possible complications related to
mechanical thrombectomy and their early anticipation and careful
management are of utmost importance and significantly related to
good clinical outcome of acute stroke patients. Intensive training of
the interventionalists, optimized environment during the intervention
and close postinterventional surveillance by trained personnel are the
key points of a successfull endovascular stroke service.
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Focus Session
Femoropopliteal endovascular masterclass
2601.1
Update on randomised trials with drug-coated balloons and
drug-eluting stents
S. Müller-Hülsbeck
Department of Diagnostic and Interventional Radiology /
Neuroradiology, Ev.-Luth. Diakonissenanstalt zu Flensburg, Flensburg,
Germany
Learning Objectives
1. To understand the vessel patency and clinical endpoints suitable
for femoropopliteal revascularisation and how they relate to
findings from randomised controlled studies for medical devices
2. To provide an update on randomised controlled trials for the
application of drug-coated balloons in the femoropopliteal
arteries
3. To provide an update on randomised controlled trials for the
application of drug-eluting stents in the femoropopliteal
arteries
The endovascular treatment of atherosclerotic disease of the infrainguinal arteries has changed significantly over the last decades. In
an attempt to overcome the high restenosis rates that characterize
plain balloon angioplasty (PTA) and stenting using bare mate stents
(BMS), drug-eluting balloon technology (DCB) has been applied in the
treatment of lesions of the superficial femoral and popliteal artery.
It is nowadays widely accepted to complete a successful PTA procedure
with DCB technology in order to inhibit and prevent restenosis,
since Paclitaxel is delivered into the vessel wall in order to interrupt
the cell-cycle. The use of that PTA-first concept, followed by DCB is
independent from the index-lesion. A simple stenosis, multi-level
stenosis or long distant occlusion can be treated with this concept
under ideal conditions with promising intermediate-term results
concerning patency.
In case of poor lumen gain, huge plaque burden, recoil and/or
flow-limiting dissection a scaffold is warranted to overcome these
limitations. For these cases, a self-expanding BMS is reserved. However,
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as mentioned at the beginning, also a BMS bears the risk of in-stent
restenosis (ISR). An attempt to beat ISR when using BMS is the use of a
drug-eluting stent (DES). With the recently published 5-year-data after
using the ZilverPTX-stent (Cook Medical), it was shown that primary
patency and freedom from TLR is very promising. A similar positive
effect of DES technology was proven in the first-in-man MAJESTIC trial
evaluating a polymer DES. The polymer guarantees a continuous drug
(Paclitaxel) release for more than 365 days, without showing any sideeffects influencing patency related to the polymer itself. However, the
acceptance of DES technology in these regions with these devices is
not that high due to the fact that in most countries reimbursement of
this emerging technology is unsatisfactory.
The concepts for the treatment of ISR include PTA, but also DCB. In
order to lower the rates of ISR, data of combining both, BMS and
DCB are available. Especially the strongly recommended post PTA
procedure after stent deployment could be performed with a DCB.
Data from randomized controlled trials shows a positive effect on
lower IRS rates, when using a DCB.
An overview of the rationale and the technology of drug-eluting
balloons and will review currently available data from registries and
randomized controlled trials.
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2601.2
Debulking atherectomy: why, when and how to do in the femoropopliteal artery
K.N. Katsanos
Interventional Radiology, Patras University Hospital, Patras, Greece
Learning Objectives
1. To understand the theoretical rationale behind percutaneous
plaque excision and debulking atherectomy
2. To learn the current indications for directional, rotational and
laser atherectomy in the peripheral arteries
3. To learn more about the latest evidence behind debulking
atherectomy and its potential combination with drug-coated
balloons in the infrainguinal arteries
No abstract available.
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2601.3
New treatment options
A. Holden
Radiology, Auckland City Hospital, Auckland, New Zealand
Learning Objectives
1. To learn about the limitations of existing balloon- and stentbased medical devices
2. To learn about percutaneous lithoplasty for the treatment of
severely calcified vessels
3. To learn more about other emerging treatment options for
complex peripheral revascularisation
In 2018, we have level 1 evidence supporting a short and mid-term
patency benefit for drug eluting technologies (drug coated balloons
and drug eluting stents) over plain balloons and bare metal stents,
at least in short to medium length lesions that respond well to
angioplasty. The clinical benefits, including freedom from clinically
driven target lesion revascularization appear to be less marked and
less durable. The role of these technologies is less clear for more
complex femoro-poplteal lesions. The term “complex” in this setting
refers to long lesions, those with a chronic total occlusion(CTO)
component and those with significant calcification. Longer lesions
are more likely to require stent support but is unclear what the best
endovascular approach is for these lesions - primary drug-coated
balloon (DCB) with bail out stenting or primary drug eluting stent
(DES). These approaches appear to be non-inferior to open surgical
bypass with synthetic graft.
Arterial calcification is probably the major limitation to endovascular
treatment success in the femoro-popliteal segment. Arterial
calcification is becoming more prevalent during endovascular
intervention as patients at risk for calcification, including the elderly,
diabetics and renal impaired are treated more frequently. There is
much we still don’t know about arterial calcification, including the
frequency, clinical significance and best treatment for medial and
intimal calcification. A number of calcification scoring systems have
been used and there is incomplete agreement between the systems,
making cross trial comparisons difficult. Fortunately, there are current
efforts underway to produce a more universal and clinically relevant
scoring system.
Angioplasty of calcified stenoses is more likely to result in significant
residual stenosis, dissection and even vessel rupture compared to noncalcified stenoses. Calcium also appears to limit drug resorption into
the deeper layers of the vessel wall. It is not surprising that moderate
or severe calcification is frequently an exclusion criterion for modern
vascular device trials. Several endovascular strategies have been
developed to manage heavily calcified femoro-popliteal arteries
including high radial resistive force biomimetic stents (especially
Abbott Supera) and atherectomy. The limitations of these approaches
are well understood including the need for adequate pre-dilatation
with Supera and the cost and embolic risk with atherectomy.
Lithotripsy has been successfully and safely used in the management
of urological calculi. Sonic pressure waves preferentially impact hard
tissue, disrupt calcium, leave soft tissue undisturbed. Intravascular
lithotripsy (IVL) has been recently developed to treat cardiovascular
calcium. The Shockwave IVL System consists of a familiar 0.014”
guidewire compatible angioplasty balloon with integrated lithotripsy
emitters. The angioplasty balloon is initially inflated at low pressure
(usually 4 atmospheres) to provide apposition to the vessel wall. Sonic
pressure waves are then delivered via the emitters to disrupt intimal
and medial calcification and facilitate low pressure balloon dilatation
of the stenosis.
IVL has been studied in the coronary circulation and in calcified cardiac
valvular disease. In peripheral arteries, most of the clinical research has
been in the femoro-popliteal arteries. The DISRUPT PAD I and II studies
included a total of 95 patients with a prospective, non-randomized
multi-centre trial design, including independent angiographic and
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ultrasound core laboratories and an independent clinical events
committee. All treated lesions had moderate or severe calcification.
There was excellent acute procedural success in these complex lesions
with a residual stenosis of 23.8%, 100% patency at 30 days and only
one patient requiring bail out stenting for Grade D dissection. At 6
months, primary patency was 76.7% with freedom from clinically
driven target lesion revascularization at 96.8. The DISRUPT III Trial is
a 400 patient, prospective, randomized, multicentre trial evaluating
the impact of IVL combined with DCB angioplasty and is currently
enrolling. In the treatment arm, patients are treated with IVL followed
by DCB while the control arm involves plain balloon angioplasty
followed by DCB. IVL has also been evaluated in a small below-theknee (BTK) study that confirmed safety and acute efficacy. A dedicated
BTK catheter, the Shockwave S4 is now clinically available. There have
been small series and case reports documenting experience with IVL
in other calcified peripheral arteries, including iliac and common
femoral locations.
There are several observations that support the concept of compliance
change after IVL in calcified arterial stenosis. A common finding during
IVL is for the stenosis to dilate while lithotripsy is being applied without
pressure change in the angioplasty balloon. Objective echotexture
changes have also been seen after IVL on Duplex Ultrasound and
similar signal changes have been documented on intra-procedural
optical coherence tomography.
While Shockwave IVL appears a promising technique for the
management of intravascular calcification, the advent of drugeluting technologies has advanced the concept of adequate vessel
preparation for all peripheral arterial occlusive disease. In the femoropopliteal DCB randomized trials, vessel preparation included dilatation
without significant residual stenosis or dissection. A number of
technologies have been developed to improve vessel preparation
compared to plain balloon angioplasty, including atherectomy,
scoring and cutting balloon technologies. The Trireme Chocolate
balloon is an example - an angioplasty balloon is surrounded by a
nitinol constraining structure resulting in more uniform distribution
of forces and less torsional sheer stress, potentially reducing the
incidence of dissection. A drug-eluting version (Chocolate Touch)
was evaluated in the ENDURE Trial and reported a 12 month primary
patency of 89.9%, comparable to the results obtained in the Medtronic
IN.PACT DCB IDE Trial, despite the patient cohort in the ENDURE Trial
having a higher incidence of severe calcification and CTO.
A new area of interest in vessel preparation is facilitating drug
delivery. The anti-proliferative pathway used by drugs such as
Paclitaxel requires the drug to be delivered in sufficient quantities to
the vessel media and adventitia. There is evidence (eg DEFINITIVE AR
Trial) that atherectomy devices, including directional and rotational
atherectomy devices do achieve superior patency when combined
with a DCB. Ongoing research is being undertaken in this area (eg
REALITY Trial). New vessel preparation devices, besides atherectomy,
are also being developed. An example is the Cagent Vascular
Serranator device that creates serrations or microchannels along the
vessel wall. “Serratoplasty” may not only provide improved dilatation
with less dissection but also facilitate drug delivery to the media and
adventitia. The PRELUDE first in human trial with this device evaluated
25 patients with 56% of treated lesions having moderate to severe
calcification. The device achieved excellent acute results with a mean
residual stenosis of 23% after treatment and bail-out stenting only
required in one case. Serrations were confirmed on both IVUS and
OCT, supporting the concept that this technology may facilitate drug
access to the deeper layers of the vessel wall.
It is well established that as femoro-popliteal lesions increase
in length and complexity, the incidence of residual stenosis and
dissection requiring bail-out stenting also increases. Drug-eluting
and biomimetic stents have an important role but there is continued
research into alternatives that leave less permanent metal in the
femoral artery. Long term patency has proved challenging with
bioresorbable scaffolds in this location but there is ongoing research,
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most recently with the Elixir DESappear Trial. An alternative approach
is very focal stenting - the Tack Endovascular System provides focal
dissection treatment with minimal metal and low radial force and the
VascuFlex Multi-LOC uses a similar approach.
In conclusion, there is still a lack of agreement and many questions
around how to manage SFA disease, particularly complex lesions.
Continued research and development of devices and procedures is
vital as we strive towards consensus.

2601.4
Evidence-based algorithm for good practice of femoropopliteal
revascularisation
J.A. Kaufman
Dotter Interventional Institute/Interventional Radiology, Oregon Health
& Science University Hospital, Portland, OR, United States of America
Learning Objectives
1. To understand the current randomised evidence supporting
the use of different medical devices for femoropopliteal
revascularisation
2. To develop an evidence-based algorithmic approach for a stepby-step treatment of simple and more complex peripheral
lesions
3. To understand the importance of combination endovascular
treatments and the current evidence behind them
No abstract available.

Clinical Evaluation Course
Kidney tumours
2603.1
Diagnosis of renal cell carcinoma: imaging and biopsies
M.T. Gomes
Radiology, Hospital Santo António, Porto, Portugal
Renal cell carcinoma (RCC) is the most common adult renal epithelial
cell cancer and the most lethal of all urological cancers. There is a
continued global increase in the incidence of this entity that is partly
explained by early diagnosis of small renal masses (<4cm), detected
with cross sectional imaging modalities, more frequently and
widespread used in the last two decades.
30-40% of RCCs are diagnosed as incidental findings in imaging.
There are different histological subtypes of RCC. The most common
are clear cell RCC (70%), papillary RCC (10-15%) and chromophobe
RCC (4-6%). Each of these variants present some distinctive imaging
findings that allow a diagnosis of malignancy suspicion. Nonetheless,
there is some overlap in imaging characteristics between benign and
malignant small renal lesions.
Considering that percutaneous renal mass biopsy may harbor the
possibility of avoiding surgery in a significant number of patients,
the procedure has regained an importante role in the management
of this disease.
The high incidence of benign tumors, the availability of minimally
invasive treatment modalities and active surveillance and the
increasing accuracy and information that can be obtained from
pathological specimens are all main factors favoring biopsies in small
renal masses.
Renal core biopsy and fine needle aspiration can provide in clinical
routine, using genetic profiling of biopsy specimens, information that
might be able to better predict tumor aggressiveness and metastatic
potencial. Differentiating high-risk histological subtypes from
tumors with less aggressive behaviour has a considerable impact on
management and treatment decisions.
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Percutaneous renal mass biopsies are performed either with CT or
ultrasound guidance. Physician preference, availability, location and
size of the lesion are all factors that influence the imaging modality
selected.
It is a safe procedure, with a low rate of major complications, and with
a high diagnostic yield.
Coaxial technique is most frequently used, allowing a decrease in
procedure time and a higher sucess rate, with fewer complications.
A combination of fine needle aspiration and core sampling produces
the greatest diagnostic yield of malignant tissue. Most focal renal
mass biopsies are performed using a 17-gauge coaxial needle through
which are obtnained 20- to 22-gauge aspirates and 18-gauge core
samples. The minimum number of core fragments needed to provide
an adequate specimen has not been determined.
Technical sucess rates of the procedure in obtaining sufficient tissue
to histological analysis ranges from 78-100%. Most series in literature
report diagnostic accuracy rates above 90%. Unsuccessful biopsies are
more common with smaller masses, masses with internal necrosis and
in cystic complex lesions. The primary goal in biopsying a cystic lesion
is to target the nodular component of the cyst.
Major complications with the procedure are infrequent. The risk of
needle tract tumor seeding during biopsy in RCC is very rare (less
than 0,01%). Hemorrhage after the procedure is common, with
small post-biopsy perinephric hematomas being reported in up to
91% of procedures. Hematuria is much less frequent. Hemorrhagic
complications are usually self limited, with less than 1% of patients
requiring blood transfusion. Infection, pneumothorax and adjacent
organ injury are other possible rare complications.
In summary, a considerable fraction of renal tumors harbor benign
or limited agressiveness, which raises the problem of overtreatment
in some patients selected for surgical treatment. Renal tumor biopsy,
an accurate and safe procedure, should be considered speccially in
patients with small renal masses, in order to allow an individualized
patient management, in which ablative therapies and active
surveillance are also considered.
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Active surveillance
A. Méjean
Service d’Urologie, Hôpital Necker, Paris, France
No abstract available.

2603.4
Surgical option
G. Siena, R. Tellini, M. Carini, A. Minervini
Department of Urology, University of Florence, Careggi Hospital,
Florence, Italy
According to current European Association of Urology (EAU)
guidelines, surgery represents the standard treatment to achieve
cure in localized (cT1-T2) Renal Cell Carcinoma (RCC) in patients fit
for surgery [1]. In detail, partial nephrectomy (PN) -also indicated as
nephron sparing surgery (NSS)- has comparable oncological outcomes
(in terms of cancer-specific survival and/or recurrence-free survival)
with radical nephrectomy (RN) in T1 (£ 7cm) tumours but with the
advantage of showing better functional outcomes, in terms of
preserved renal healthy parenchyma, and consequently renal function,
that ultimately translates into a lower risk of cardiovascular events
and all-cause mortality. Therefore, PN, whenever technically feasible,
is indicated for the treatment of T1 tumours [1]. However, in some
cases, PN is unsuitable in localized RCC due to insufficient volume of
remaining parenchyma to maintain proper organ function, renal vein
thrombosis or an unfavourable tumour location (e.g. adherence to
the renal vessels). In these cases, RN represents the curative therapy.
For T2 (> 7cm) tumours, RN still represents the treatment of choice.
However, in recent years, thanks also to the diffusion of minimallyinvasive techniques, NSS has shown to achieve acceptable surgical
morbidity, equivalent cancer control and better preservation of
renal function, with potential for better long-term survival, with a
slightly increased risk of perioperative complications [2]. Thus, NSS
for complex and/or large (T2) renal masses should be adopted in high
volume centres and should be performed by experienced surgeons. Of
course, further prospective, better if randomized, studies are needed
to better define the role of PN in this challenging clinical scenario.
As regards instead the surgical approach when performing PN (open
versus pure laparoscopic versus robot-assisted), all three techniques
seem to have similar oncological outcomes [3] with the robotic
approach showing a lower incidence of renal function impairment
[3-4] and peri-operative complications [5]. Indeed, the robotic
approach shows lower estimated blood loss and shorter hospital stay
when compared both to open and laparoscopic approach [6-7]. The
advantages of robot-assisted approach are mainly due to the 3D vision
associated with the “endowrist” technology that allows for excellent
vision of the operative field and the possibility of dissecting the tissue
optimally by varying the degree of incidence with the target structures
allowing the surgeon to perform a more ergonomic tumorectomy
and a rapid and effective reconstructive phase. In this context, EAU
guidelines suggest that PN can be performed with open, laparoscopic
or robot-assisted approach, based on surgeon’s expertise and skills [1].
In parallel, EAU guidelines recommend laparascopic RN in patients
with T2 tumours as it shows similar peri-operative and oncologic
outcomes compared with robot-assisted RN but lower hospital costs
[8].
In locally advanced RCC, lymph node dissection is indicated in case of
clinically positive lymph nodes (cN+) while in case of venous tumour
thrombus, RN together with excision of venous tumour thrombus
represents the standard of care in case of resectable masses.
The role of surgery in the context of advanced/metastatic disease is
represented by cytoreductive nephrectomy (CN), often preceded or
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followed by a systemic therapy, that is associated with an improved
oncological outcome.
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2603.5
Ablative therapies
S.W. Stavropoulos
Radiology, University of Pennsylvania, Philadelphia, PA, United States
of America
Ablation Techniques
The most prevalent ablative techniques for small renal masses include
cryoablation, radiofrequency ablation, and microwave ablation, with
each having potential advantages and disadvantages.
Cold-Based Ablation Techniques:
Cryoablation, a cold-based technique, involves the use of one or usually
multiple needle-like cyroprobes. These cryoprobes are connected
to a liquid gas, usually argon, for rapid cooling to temperatures of
nearly -190°C. Tissue destruction is achieved at temperatures below
-20°C and through multiple freeze-thaw cycles. During freezing
cycles, ice crystals form in the intracellular and extracellular spaces
causing cellular disruption and death. At the same time, freeze-thaw
cycles cause cellular dehydration, membrane rupture, and vascular
thrombosis. An advantage of cryoablation, over heat-based ablation
techniques, is direct visualization of the destructive ablation zone or
“ice ball” during intra-procedural CT or MR monitoring. Moreover,
the size and shape of the ablation zone may be refined using various
types and numbers of cryoprobes. This allows the operator to shape
an “ice ball” with adequate tumor coverage. Similarly, if the treatment
zone begins encroaching on a vital non-tumor structure, such as the
ureter or colon, accommodations may be made to stop progression of
the “ice ball.” Cryoablation offers less intra-procedural pain and some
studies suggest decreased risk of collecting system damage when
compared to heat-based therapies. Cryoablation, however, is more
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time consuming when compared radiofrequency and microwavebased therapies as it requires multiple freeze-thaw cycles. At our
institution, CT is the dominant imaging modality for percutaneous
cryoablation. Ultrasound is sometimes performed for initial cryoprobe
insertion or intra-procedural biopsy. CT imaging is then performed to
confirm placement and for direct monitoring of the ablation zone or
“ice ball”. Two freeze-thaw cycles, each lasting eight-to-ten minutes,
are then performed.
Heat-Based Ablation Techniques:
Heat-based ablations, including radiofrequency and microwave
ablation, are also used to treat small renal masses. Radiofrequency
ablation uses high-frequency alternating currents, resulting in
electric current and heat generation. This results in tissue necrosis
as well as tissue coagulation, decreasing post-procedural bleeding.
Disadvantages of radiofrequency ablation, however, include
grounding pad requirements and sensitivity to tissue characteristics,
tissue impendence, and charring. Microwave ablation, which is similar
to radiofrequency ablation, utilizes electromagnetic energy with
frequencies greater than 900 megahertz Microwave electromagnetic
energy interacts with nearby water molecules resulting in rapid
molecular oscillation, heat generation, coagulative necrosis, and
tissue death. Advantage of microwave ablation over other heatbased technologies include higher intratumoral temperatures, larger
ablation zones, and less likely to be influenced by tissue characteristics,
impendence, and charring. With both radiofrequency and microwave
ablations, tissue death begins to occur at 50 to 60°C.
Displacement Techniques:
Special modifications, displacement maneuvers, and embolization
techniques are required in certain ablation cases. Peripheral or
exophytic renal masses located near critical structures such as
the ureter or bowel, for instance, require special attention due to
potential risk of critical injury. Hydrodissection, or displacement, may
be performed using a thin-gauge needle, with instillation of a dilute
contrast mixture or a gas, such as air or carbon dioxide, for direct
visualization and displacement of the critical structures away from
the ablation zone.
Complications
There are several known complications associated with ablation of
small renal masses. Despite the use of imaging guidance, there is risk
of injury to surrounding structures such as the ureter or large bowel
resulting in a urinoma or perforation, respectively. While ablation
is a relative nephron-sparing procedure and is often successfully
performed in patients with pre-existing renal insufficiency, there
is the risk for worsening renal function after ablation. Moreover,
given the vascularity of the kidneys and renal masses in general,
there is a risk of post-procedural hemorrhage and hematoma.
Complications have been reported in 3-to-10% of cryoablation cases
and 4.7% of radiofrequency ablation cases. There have also been
rare neuromuscular complications, including transient paresthesias
and flank muscle laxity, from nerve injury during ablation. Other
uncommonly reported complications include tract tumor seeding,
skin burns, and pneumothoraces.
Post-Ablation Surveillance
There are no evidence-based or official guidelines for post-ablation
follow-up. At our institution, patients undergo contrast-enhanced CT
or MR imaging one month after ablation, then every six months for
two years, and then annually for five years. Follow-up continues, but
is variable in time, after five years depending on the pathology of the
tumor and clinical scenario.
Outcomes
To date, there have been no randomized controlled trials comparing
percutaneous ablation with partial nephrectomy. However, there
are many notable non-randomized comparative studies showing
comparable treatment efficacy for primarily small renal cell carcinomas
treated with ablation and partial nephrectomy. The majority
of studies have compared radiofrequency ablation with partial
nephrectomy. Stern et al showed that for sporadic T1a renal tumors,
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radiofrequency ablation resulted in similar disease-free probability
compared to partial nephrectomy in a three-year actuarial analysis.
In second study with five-year follow-up, Olweny et al demonstrated
similar overall survival (97% versus 100%) and disease-free survival
(89% versus 89%) for radiofrequency ablation when compared to
partial nephrectomy, respectively, for solitary T1a renal cell carcinomas.
A recent study by Chang et al also demonstrated similar 5-year overall
survival (85% versus 96%) and disease free survival (81% versus 89%)
for radiofrequency versus partial nephrectomy, respectively, for stage
cT1b renal cell carcinomas.
With regard to cryoablation, in one of the largest retrospective series
to date, Thompson et al compared both percutaneous cryoablation
and radiofrequency ablation with partial nephrectomy to for cT1
renal masses. This series demonstrated a similar local recurrencefree survival and metastases-free survival for cryoablation versus
partial nephrectomy. Moreover, throughout the surgical literature,
cryoablation has been shown to be effective for renal malignancies
with mean sizes of 2.3 cm, resulting in disease-specific survival rates
of 92% at five years. In a retrospective series comparing percutaneous
and surgical cryoablation for small renal masses, no differences in
overall or recurrence-free survival was found at an average three-tofour years follow-up. The five-year overall and recurrence-free survival
for percutaneous cryoablation was 77% and 95%, respectively.
As percutaneous microwave ablation is a relatively new technique,
there are fewer comparative studies in the published literature. Guan et
al compared microwave ablation with partial nephrectomy for small
renal masses and demonstrated a similar overall local recurrence-free
survival at three years with 91% for microwave ablation and 96% for
partial nephrectomy.
Conclusion
Image-guided ablative therapies, including cryoablation,
radiofrequency ablation, and microwave ablation, are safe and
effective nephron-sparing therapies for many renal cell carcinomas.
Although larger randomized trials are necessary, current data suggests
excellent oncologic tumor control and low complication profiles
making percutaneous ablation an important tool for treating renal
cell carcinoma in selected patient populations.
References
1. Allen BC, Remer EM. Percutaneous cryoablation of renal
tumors: patient selection, technique, and postprocedural
imaging. Radiographics. Jul-Aug 2010;30(4):887-900.
2. Sahni VA, Silverman SG. Biopsy of renal masses: when and
why. Cancer Imaging. 2009;9:44-55.
3. Ramanathan R, Leveillee RJ. Ablative therapies for renal
tumors. Ther Adv Urol. Apr 2010;2(2):51-68.
4. Venkatesan AM, Wood BJ, Gervais DA. Percutaneous ablation in
the kidney. Radiology. Nov 2011;261(2):375-391.
5. Dominguez-Escrig JL, Sahadevan K, Johnson P. Cryoablation for
small renal masses. Adv Urol. 2008:479495.
6. Zagoria RJ. Imaging-guided radiofrequency ablation of renal
masses. Radiographics. Oct 2004;24 Suppl 1:S59-71.
7. Simon CJ, Dupuy DE, Mayo-Smith WW. Microwave ablation:
principles and applications. Radiographics. Oct 2005;25 Suppl
1:S69-83.
8. Yu J, Liang P, Yu XL, et al. US-guided percutaneous microwave
ablation of renal cell carcinoma: intermediate-term
results. Radiology. Jun 2012;263(3):900-908.
9. Weizer AZ, Raj GV, O›Connell M, Robertson CN, Nelson RC,
Polascik TJ. Complications after percutaneous radiofrequency
ablation of renal tumors. Urology. Dec 2005;66(6):1176-1180.
10. Kurup AN. Percutaneous ablation for small renal masses-complications. Semin Intervent Radiol. Mar 2014;31(1):42-49.
11. Bhayani SB, Allaf ME, Su LM, Solomon SB. Neuromuscular
complications after percutaneous radiofrequency ablation of
renal tumors. Urology. Mar 2005;65(3):592.
12. Higgins LJ, Hong K. Renal Ablation Techniques: State of the
Art. AJR Am J Roentgenol. Oct 2015;205(4):735-741.

FS / CS / FC / CEC / HL / HTS / CM

107

13. Siu W, Hafez KS, Johnston WK, 3rd, Wolf JS, Jr. Growth rates of
renal cell carcinoma and oncocytoma under surveillance are
similar. Urol Oncol. Mar-Apr 2007;25(2):115-119.
14. Iannuccilli JD, Grand DJ, Dupuy DE, Mayo-Smith WW.
Percutaneous ablation for small renal masses-imaging
follow-up. Semin Intervent Radiol. Mar 2014;31(1):50-63.
15. Stern JM, Svatek R, Park S, et al. Intermediate comparison of
partial nephrectomy and radiofrequency ablation for clinical T1a
renal tumours. BJU Int. Aug 2007;100(2):287-290.
16. Olweny EO, Park SK, Tan YK, Best SL, Trimmer C, Cadeddu JA.
Radiofrequency ablation versus partial nephrectomy in patients
with solitary clinical T1a renal cell carcinoma: comparable
oncologic outcomes at a minimum of 5 years of follow-up. Eur
Urol. Jun 2012;61(6):1156-1161.
17. Chang X, Zhang F, Liu T, et al. Radio frequency ablation versus
partial nephrectomy for clinical T1b renal cell carcinoma:
long-term clinical and oncologic outcomes. J Urol. Feb
2015;193(2):430-435.
18. Thompson RH, Atwell T, Schmit G, et al. Comparison of
partial nephrectomy and percutaneous ablation for cT1 renal
masses. Eur Urol. Feb 2015;67(2):252-259.
19. Klatte T, Grubmuller B, Waldert M, Weibl P, Remzi M.
Laparoscopic cryoablation versus partial nephrectomy for
the treatment of small renal masses: systematic review and
cumulative analysis of observational studies. Eur Urol. Sep
2011;60(3):435-443.
20. Aron M, Kamoi K, Remer E, Berger A, Desai M, Gill I. Laparoscopic
renal cryoablation: 8-year, single surgeon outcomes. J Urol. Mar
2010;183(3):889-895.
21. Zargar H, Samarasekera D, Khalifeh A, et al. Laparoscopic vs
percutaneous cryoablation for the small renal mass: 15-year
experience at a single center. Urology. Apr 2015;85(4):850-855.
22. Goyal J, Verma P, Sidana A, Georgiades CS, Rodriguez R. Singlecenter comparative oncologic outcomes of surgical and
percutaneous cryoablation for treatment of renal tumors. J
Endourol. Nov 2012;26(11):1413-1419.
23. Moreland AJ, Ziemlewicz TJ, Best SL, et al. High-powered
microwave ablation of t1a renal cell carcinoma: safety and initial
clinical evaluation. J Endourol. Sep 2014;28(9):1046-1052.
24. Yu J, Liang P, Yu XL, et al. US-guided percutaneous microwave
ablation versus open radical nephrectomy for small renal
cell carcinoma: intermediate-term results. Radiology. Mar
2014;270(3):880-887.
25. Guan W, Bai J, Liu J, Wang S, Zhuang Q, Ye Z, Hu Z. Microwave
ablation versus partial nephrectomy for small renal tumors:
intermediate-term results. J Surg Oncol. 2012 Sep 1;106(3):316-21.

2603.6
Follow-up imaging
M. Gonsalves
Radiology, St. George’s Hospital, London, United Kingdom
Image guided ablation is routinely employed as a minimally
invasive, nephron sparing, treatment for small renal masses. Unlike
surgical resection, success of ablative therapies cannot be assessed
histopathologically and must be established by appearances of the
ablation zone on follow-up imaging. Interventional radiologists
should have a robust knowledge of the imaging appearances of both
successfully ablation and recurrent disease.
Optimal timing and frequency of follow-up imaging has yet to be
defined. Typically, three follow-up imaging studies are performed in
the first year at 3, 6 and 12 months but practices vary widely depending
on institutional preferences. The necessary length of oncological
surveillance following ablation is currently not determined however,
as late local tumour progression1 and distant recurrence2 can occur,
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5 to 10 years of follow-up imaging is often practiced. Chest imaging
should be performed annually during the follow-up period.
Most authors advocate follow-up imaging with contrast enhanced
CT or MRI3. CT is often preferred as it is more widely available and
readily allows assessment of distant metastatic disease. Comparison
with pre-treatment and intra-procedural imaging is essential to
adequately evaluate the ablation zone. Post ablation CT imaging
protocols should include pre-contrast, arterial and portal venous
phase images. MRI is preferred in patients with RCC syndromes who
require long term follow-up to limit radiation exposure. Dynamic post
gadolinium sequences, ideally with subtraction images, are necessary
when using MRI. Diffusion weighted imaging may give useful
additional information. In patients who have contraindications to the
use of iodinated contrast media or Gadolinium, contrast enhanced
ultrasound is a useful adjunctive tool to aid evaluation of the ablation
zone4.
Absence of enhancement within the ablation zone is the hallmark of
successful treatment. The margins of the ablation zone should extend
beyond those of the original tumour, consequently lesions may appear
larger on early post-procedure imaging. Absence of enhancement
does not necessarily confirm treatment efficacy in the setting of
radiofrequency ablation with reports of biopsy proven disease in
non-enhancing lesions available in the literature5. The ablation
zone should involute over time with radial retraction towards the
kidney6. A small nodule of non-enhancing tissue often persists at the
ablation zone on long term follow-up, however complete regression
of lesions can occur7 leaving just a cortical scar. Involution is typically
faster and more extensive following cryoablation as compared with
radiofrequency ablation6. On MRI, successfully ablated renal masses
should return T2 low signal. T1 signal returned form the ablation zone
is variable due to the presence of blood products. Both CT and MRI
may demonstrate a peri-ablation halo in perinephric fat adjacent to
the ablation zone, which represents a fibrotic scar at the margin of
the ablation zone8. Fine, linear enhancement can be encountered in
the periphery of the ablation zone postulated to represent a region of
sub lethal injury9. The linear enhancement should diminish over time.
Coarse calcifications may develop within the ablation zone.
Following ablation, residual disease is seen as enhancing, nodular
or crescentic tissue in the periphery of the ablation zone3. Most
incompletely ablated lesions are detected in the first three months
following ablation3 and should be promptly retreated. Enhancing
tissue detected during this period should be referred to as residual
unablated tumour10. After this period, any new tumoral enhancement
should be termed local tumour progression10 . Local tumour
progression is likely to represent regrowth of radiologically occult
tissue which make take months or years to manifest6. Regrowth of
any lesion, even in the absence of enhancement, is highly concerning
for residual disease.
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Focus Session
New frontiers in embolotherapy
2604.1
Embolisation for multi goiter thyroid
O. Pellerin
Interventional Radiology, Hopital Européen Georges Pompidou, Paris,
France
Learning Objectives
1. To learn about indications
2. To learn about anatomy and technique
3. To learn about results from literature
No abstract available.

2604.2
Bariatric embolisation
C.R. Weiss
The Russell H. Morgan Department of Radiology and Radiologic
Science, Johns Hopkins University School of Medicine, Baltimore, MD,
United States of America
Learning Objectives
1. To learn about obesity and describe rational for BE
2. To describe the technique with endpoint and patient pre- and
post- procedure management
3. To learn about BE results
Obesity is a worldwide public health epidemic that leads to increased
morbidity, mortality, and cost burden to health care. The number
of obese patients is increasing, despite advancements in various
treatments, such as lifestyle modifications, pharmacotherapy, and
surgical intervention. Although bariatric surgery has been recognized
as a standard invasive treatment for obesity, it is accompanied by
relatively high morbidity and cost burden, as well as limited use.
Therefore, alternative treatments with lower morbidity and cost
for surgery that target patients who are obese/ morbidly obese,
are needed. A minimally invasive trans-catheter procedure, named
Bariatric Arterial Embolization or Bariatric Embolization (BAE), has been
identified as a potential solution, based on its safety and preliminary
efficacy profiles demonstrated by several pre-clinical and early clinical
studies. The purpose of this talk is to introduce up-to-date clinical
data, and discuss future directions for BAE for the treatment of obesity.
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Haemorrhoids
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France, 2Bouches du Rhônes, Hôpital de la Timone, Marseille, France
Learning Objectives
1. To learn how to select patients
2. To learn about embolic materials
3. To learn how to deal with failure and complications
Haemorrhoids are a common anorectal disease. They affect millions
of people worldwide and are a major medical and socioeconomic
problem. Internal hemorrhoids are composed of a dense anastomotic
arteriovenous network, the corpus cavernosum recti (CCR). The CCR
is dependent on the influx of arterial blood from the branches of the
inferior mesenteric artery: the superior rectal arteries. Replacement of
muscle tissue by connective tissue causes an expansion of this vascular
network of the anorectal submucosa, initiating a negative vicious
circle of progressive vascular dilation and venous insufficiency leading
to haemorrhoidal hyperplasia. This hyperplasia causes an increase in
arterial inflow in the CCR and leads to symptoms (1-5).
Chronic bleeding is the main symptom of internal hemorrhoids
and could be associated with hemorrhoidal prolapse. It is widely
accepted that it is difficult for patients to assess bleeding themselves
and such assessment is even more difficult in this context, due to the
intermittent nature of haemorrhoidal bleeding.
The severity of bleeding symptoms is now assessed according to
the French bleeding score, ranging from 0 (no bleeding) to 9 (daily
bleeding with anemia requiring blood transfusions) (6).
The Goligher’s classification assessed the degree of internal
hemorrhoid prolapse from I (no prolapse) to IV (irreducible prolapse).
The lower part of the rectum and the anal canal are supplied with
blood by the inferior and middle rectal arteries, both of which have
origins from the internal iliac artery.
Hemorrhoidal pathology treatment usually involves hygienedietetic measures, oral venotonic treatments and non-surgical
minimally invasive therapies such as rubber band ligation, infrared
photocoagulation, and sclerosing injection. However, 10% of
patients will still require surgical treatment consisting of excision
of the hemorrhoidal cushions and ligation of the vascular pedicles.
Hemorrhoidectomy, as well as stapled hemorrhoidopexy, are
validated and effective surgical techniques but are associated with
long, painful postoperative courses with a significant complication
rate [7,8]. Improvements in anatomical understanding and the need to
develop minimally invasive approaches have led to the development
of the Doppler-Guided Haemorrhoidal Artery Ligation procedure (DG
HAL). It was developed a decade ago following the anatomical work of
Aigner et al [9], which confirmed the vascular theory of hemorrhoids
and the arterial supply of the CCR by the superior rectal artery
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branches. DG HAL involves the identification of the terminal superior
rectal artery branches at the upper part of the anal canal through
an anoscope and their ligation, to decrease the flow of arterial blood
to the CCR. This intervention is carried out via a transanal approach
under anaesthesia. This technique is significantly less painful and less
susceptible to complications than open surgery, allowing patients to
return to work more rapidly (10).
Following the same principle, we proposed in 2014 to perform
hemorrhoidal artery embolization, termed Emborrhoid (11). This
technique involves endovascular coil occlusion of the distal branches
of the superior rectal artery arising from the inferior mesenteric artery.
This technique has several advantages: it leaves the haemorrhoidal
tissue in place, preserves anal continence and does not involve the
creation of rectal wounds (no local care required).
The goal of the embolisation is not to « kill » the CCR, but to reduce
the blood flow in the CCR.
The embolization is performed under local anesthesia via a femoral
arterial approach. The inferior mesenteric artery is cannulated with a
4 French catheter type Simmons or Sidewinder.
Angiography is performed to identify all superior rectal artery
branches supplying the corpus cavernosum recti. Each superior rectal
artery branch is catheterized using a microcatheter. The branches
supplying the internal hemorrhoids are embolized with 2mm or 3mm
diameter microcoils. Patients returned home on the same day of their
treatment.
Technical success is defined as the ability to occlude all target branches
from the superior rectal artery. If a large anastomotic middle rectal
artery is seen on angiogram, an internal iliac artery catheterization is
performed in order to confirm its involvement with the hemorrhoidal
vascularization. Embolization of this middle rectal artery is perform
with coils.
The clinical success is evaluated with the improvement of the
symptoms by the 3rd and 12th month examination (reduction in the
French bleeding score and amelioration of the quality of life).
Results of emborrhoid had been reported by French and European
teams in publications and meeting (6,11-13). The mean technical
success is around 95 %. Catheterization of superial rectal arteries is
not challenging. The mean number of superior rectal artery branches
embolized per patient vary from 3 to 6. The average number of coils
us is 6 (±3). The average procedure time is one hour.
At follow-up, the patient satisfaction rate (75 %) and quality of life are
correlated with improvements in the bleeding score (2 to 3 points).
No minor or major complications according to the Clavien-Dindo
and the Society of Interventional Radiology classifications has
been notified. No cases of anorectal ischemia, anal incontinence,
hemorrhoidal thrombosis, or complications related to the femoral
arterial puncture occurred.
25 % of patients describe not enough significantly improved
symptoms at one year despite some of them had undergone a second
embolization. Among these patients, some could be considered as
relative clinical failures: bleeding recurrence under anticoagulation.
However, embolization did not decrease bleeding in some patients,
probably due to the presence of unrecognized anatomical variations
and the effects of coagulation disorders.
Technical failure can occurred if the access to the inferior mesenteric
artery is impossible (atherosclerosis). In one case, superior rectal artery
posterior trunk had a vasospasm during catheterization. In this case,
the embolization of the posterior hemorrhoidal branches could not
been achieved.
One limitation of embolization is its possible lack of effect on prolapse
(stage IV), which might still require conventional surgical treatment.
Hemorrhoidal artery coil embolization is a painless technique and
can be performed as an outpatient procedure because there is no
direct anorectal trauma. Among the non-surgical minimally invasive
techniques available for the treatment of hemorrhoids, the rubber
band ligation (RBL) offers the best one year-results with an estimated
50 -70% success rate [14]. DGHAL is the least invasive surgical technique
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[15], based on the same physiopathological concept as embolization
and is the most comparable technique. A recent meta-analysis of 28
studies evaluating DGHAL showed a pooled clinical success rate of
82.5% [10]. A large randomized study comparing DGHAL and RBL,
showed a 30% recurrence rate at one year after DGHAL [16].
There is no report of major or minor complications for emborrhoid
treatment. This is related to a distal superselective embolization of
the superior rectal artery hemorrhoidal branches. Preservation of the
upper branches feeding the anorectal wall and anastomoses prevents
the occurrence of any ischemic complications.
The complication rate reported with DGHAL ranges from 7-15%
[10]. It is approximately and less than 5% with RBL [14]. These
complications include pain, bleeding, and urinary retention. While
these complications are generally benign and common for the
transanal route, they may prolong the length of hospitalization and
delay a return to normal activities (7).
Emborrhoid technique is a painless technique and can be performed
as an outpatient procedure because there is no direct anorectal
trauma: it leaves the haemorrhoidal tissue in place, preserves anal
continence and does not involve the creation of rectal wounds (no
local care required). Emborrhoid is also indicated in patients who
require compassionate care and have surgical contraindications.
For this different reasons, Emborrhoid technique is promote. There is
now a clear need for a randomized controlled study, which would be
the best way to confirm the real benefits of this technique.
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Haemarthrosis
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Learning Objectives
1. To learn about the pathology and understand indications
2. To learn about anatomy and techniques
3. To learn about results from literature
Recurrent hemarthrosis following total knee arthroplasty (TKA) is a
rare complication of a frequently performed procedure. The incidence
of this late complication is reported to be 1.6% or less (Ohdera et al.
2004). Symptoms can occur several months up to years after surgery.
Most patients present with a painful and swollen knee joint that
cannot be associated with traumatic events.
Diagnosis of hemarthrosis is based on clinical symptoms and joint
aspiration. In the absence of intrinsic coagulopathy, the probable
etiology is bleeding of hypertrophic vascular synovium that may
be injured due to impingement between the articulating prosthetic
components (Kindsfater and Scott 1996). Other local causes can be
arteriovenous fistulae, pseudoaneurysm, pigmented villonodular
synovitis or prosthetic complications such as loosening or instability.
Bleeding disorders, joint infection and prosthetic complications
should be evaluated in all patients. Angiography and embolization has
emerged as new treatment modality with can be both diagnostic and
therapeutic for treatment of hypertrophic synovium. The technique
doesn’t require additional skills and fits into the normal techniques
mastered by the interventional Radiologists
Technique:
Selective angiography of the femoral and popliteal arteries using
femoral access to identify synovial hypertrophy indicated by a
pathologic vascular blush. This means that an open and accessible
artery (fem com and superficialis) has to be present. The procedure
is performed with only local aneasthesia, general aneasthesia is not
required.
After the pathologic blush is identified a 2.7Fr microcatheter (Progreat
Terumo Medical Corporation, Sommerset, New Jersey, USA) is
coaxially introduced into the feeding geniculate artery branch of the
popliteal artery that exhibited a hyperemic blush. This is followed
by embolization which can be performed with tris-acryl gelatin
(TAGM) microspheres, polyvinyl alcohol (PVA) particles and/or coils.
The end point of the embolisation is (near) stasis of flow in locations
of previously abnormal synovial vascularity. As the prosthesis is
present sometimes sharp angulated imaging is needed to identify
hyperemisch blush areas masked by the prosthesis.
Complications are low, mainly inguinal heamatoma due to the vascular
access, but no ischeamic events or occlusion of major vessels.
What is seen in our experience and in others that there are persistent
or recurrent symptoms in more than half of the patients at follow-up.
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A second or even third embolization will however result in clinical
success of approx. 90%
Discussion
Geniculate artery embolisation for the treatment of recurrent
hemarthrosis following TKA has excellent clinical results (86% in our
series) without major complications.
Synovectomy has been recommended when recurrent hemarthrosis
does not resolve after conservative treatment, with open surgery
being more effective than arthroscopic. Kindsfater and Scott report
clinical success in 14 of 15 patients after open synovectomy (93%),
similar to the clinical success rate of embolisation therapy. However,
synovectomy exposes the patient to the complications and morbidity
of repeated surgery such as loss of function and infection. Although
we have performed numerous reinterventions, there were no serious
adverse events. Our results indicate that embolisation could likely be
the treatment of choice when conservative measures fail, thereby
replacing the surgical synovectomy.
Parts of this extended abstract have been reprinted from The Journal
of Arthroplasty, Published online in 2017, Laurens J. van Baardewijk,
Yvonne L. Hoogeveen, Ingrid C.M. van der Geest, Leo J. Schultze Kool,
Embolisation of the Geniculate Arteries Is an Effective Treatment of
Recurrent Hemarthrosis Following Total Knee Arthroplasty That Can Be
Safely Repeated, with permission from Elsevier.
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Clinical Evaluation Course
Essentials in IAT
2605.1
Clinical diagnosis
B. Maia
Intensive Care Medicine, Centro Hospitalar de Lisboa Central, Lisbon,
Portugal
No abstract available.

2605.2
Standard patient selection
J.A. Vos
Interventional Radiology, St. Antonius Hospital, Nieuwegein,
Netherlands
Introduction
Cerebral infarction is the third largest cause of death and the leading
cause of permanent disability in developed countries. Until the
nineteen nineties the only treatment was iv heparin to prevent further
clot growth and hence prevent stroke progression. Other than that is
was ‘watchful waiting’. The first breakthrough in stroke treatment came
when iv r-TPA was proven to be superior in ischemic stroke if treatment
was initiated within 3 hours (later extended to 4.5) of stroke onset.
However to save one patient from permanent disability, seven had
to be treated with this IntraVenous Therapy (IVT). Clearly there was
room for improvement.
Particularly patients with proximal intracranial Large Vessel Occlusions
(LVO’s) did poorly with IVT. This is not surprising as the i.v. administered
drugs will have a hard time penetrating and lysing these generally
larger clots. Unfortunately these proximal intracranial LVO’s generally
correspond with larger infarcted areas and therefore more severe
symptoms. On the positive side however, these larger clots may be
more amenable for EndoVascular Treatment (EVT), as they are located
in more easily accessible areas. Around the turn of the millennium
the first reports on EVT of ischaemic stroke appeared. After some of
these promising case reports and small, mainly single centre, series
some clinical trials were performed. Several of these early trials of EVT
failed to show a clear benefit of EVT over IVT. There was significant
heterogeneity in these series and a clear regimen of patient selection
was lacking in many of them. As the first decade of this century
progressed, more and more improvements to dedicated EVT material
were introduced and the technique was continuously further refined.
Among these improvements a notable one was the introduction of
stenttrievers around 2009. In the beginning of the current decade
several RCT’s were initiated using the newest available techniques.
Although these newer techniques undoubtedly played a significant
role in the success of these later trials, probably the most important
difference with the earlier failed trials was the much more rigorous
patient selection.
Patient selection
- All trials used 6 (or 6.5) hours after symptom onset as cut-off.
- The MR Clean trial included patients with an NIHSS of > 2, while the
other trials used a higher threshold of minimum neurologic deficit.
Only rarely will an NIHSS of 2 be associated with a LVO, so the mean
NIHSS was 17, comparable to the other trials.
- The MR Clean trial shows there is no justification to withhold EVT
solely based on age. Patients aged 80+ had at least as much benefit
of EVT as did youger patients.
- For EVT a proximal intracranial Large Vessel Occlusion (LVO) had to
have been established by CTA of the intracranial circulation in all trials.
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This means that all hospitals treating stroke patients (also non-EVT
hospitals) should have the possibility to perform CTA on a 24/7 basis.
- Some trials used the ASPECTS score to assess eligibility. A low score
(meaning a large area of already affected brain tissue) was used to
withhold EVT.
- Some trials used large areas of CT (or MR) Perfusion mismatch to
assess eligibility for EVT. Mismatch between Cerebral Blood Volume
(CBV) and Cerebral Blood Flow (CBF) likely represents area at risk
(potentially reversible), whereas matched CBV and CBF abnormalities
probably denote infarcted, non-salvageable, tissue.
Standard selection criteria and their pros and cons will be presented
and discussed during the presentation.

2605.3
Adjusting selection based on DEFUSE and DAWN trials
E.R. Gizewski
Neuroradiology, University Hospital, Innsbruck, Austria
In this lecture the results of 2 recent randomized controlled trials
(DEFUSE and DAWN trials) will be reported and discussed. Both
studies were designed to identify stroke patients who will benefit from
mechanical reperfusion in an extended time window after onset of
symptoms.
Since 2015 thrombectomy has become level 1A evidence treatment for
stroke patients within a time window of up to 6 to 8 hours after onset
of symptoms. Patients treated by mechanical reperfusion are typically
selected based on CT-findings (cerebral CT, CT-angiography (CTA) and
ASPECTS score). Recently published studies (DAWN1 and DEFUSE2)
tried to identify patient subgroups using more advanced imaging
studies such as MRI or CT-perfusion who benefit from mechanical
reperfusion in extended time window of up to 24 hours.
The recently published DAWN trial study (DWI or CT perfusion (CTP)
Assessment with Clinical Mismatch in the Triage of Wake-Up and Late
Presenting Strokes Undergoing Neurointervention with Trevo) has
changed the paradigm of patient selection by using a tissue based
selection criteria and an expanded treatment time window (up to 24
hours). All patients had (apart from the standard imaging) core size
and salvageable areas determination using one of two modalities CTP
or MR diffusion (DWI). Patients with a favorable core (meaning high
salvageable brain area) and mismatch between severe clinical deficit
and infarct core were treated with mechanical thrombectomy. There
were also different subgroups with respect to infarct core cut off at 21
ml, 31 ml and 51 ml. Apart from the imaging mismatch also the clinical
– imaging mismatch was assessed.
Good clinical outcome (mRS 0 to 2) was achieved in 48% in the
thrombectomy group and 13% in the group treated by best medical
care.
The DEFUSE study had a similar design (infarct size less than 70 ml,
and ratio of volume of ischemic tissue on perfusion imaging to infarct
volume 1.8 or more). However, the time window was defined between
6 and 16 hours. The results and conclusions were comparable to the
DAWN trial. Good clinical outcome (mRS 0 to 2) was achieved in 44%
in the thrombectomy group and 16% in the group treated by best
medical care.
Both studies did not reveal any increase in severe complications
such as intracranial bleeding or overall mortality. Subgroup analysis
including patient age, different infarct score or NIHSS did not reveal
any significant differences.
Therefore, patients who, demonstrate a large vessel occlusion (carotid
artery, middle cerebral artery), sever clinical symptoms, and are within
the criteria for favorable outcome of the DAWN and DIFUSE trial should
be considered for mechinacal thrombectomy within an extended time
window of 6–24 h, (level 1A evidence). An infarct core of less than 70 ml
seems to be an acceptable threshold for patient selection. According
to the DAWN study a clinical – imaging mismatch is a strong indicator
that these patients will benefit from mechanical thrombectomy in an
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extended time window. There are no further reliable indicators for
patient selection (e.g. age, gender, type of stroke, NIHSS). The most
important group that has now evidence for benefit from mechanical
thrombectomy is the wake up stroke patient group.
One remaining question is: does time still matter? The subgroup
analysis of DAWN study showed that patients selected according to
the inclusion criteria within 12-24 hours after onset of symptoms can
also have a benefit from mechanical thrombectomy if. However, the
percentage of mRS 0 to 2 decreases slightly compared to the group
of patients treated between 6 and 12 hours. In the DEFUSE study
the risk ratio for functional independent outcome increases in the
group treated after 12 hours. Therefore, all stroke patients suitable
for mechanical thrombectomy should be treated as fast as possible. In
the group of extended time window the imaging modality for further
selection should be performed as fast as possible. In many sides CTA/
CTP will be preferred to MRI.
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2605.4
Techniques for IAT of the anterior circulation
S. Mangiafico
Department of Neuroradiology, Careggi University Hospital, Florence,
Italy
Nowadays, mechanical thrombectomy is the standard for the
treatment of acute ischemic stroke1–8. Recent randomized controlled
trials showed good outcomes of endovascular therapy using
stentrievers in patients with large arterial occlusion1,3–5,9,10.
Different mechanical thrombectomy devices have been developed.
Each of them has different mechanisms of action that may led to
different results.
Merci® (Stryker, Kalamazoo, MI), a first-generation device, consists of a
long thin wire that forms a helix at the tip11. The Penumbra aspiration
device uses negative pressure generated from a mechanical pump to
retrieve the clot without crossing the lesion. The new-generation stent
retrievers Solitaire® (eV3, Irvine, CA) and Trevo® (Stryker, Kalamazoo,
MI) are self-expanding stents that entrap the clot on the arterial wall
and can be retrieved through catheter.2,12
A recent meta-analysis showed that both Trevo and Solitaire are
superior in terms of functional independence (evaluate with 90 day
mRS ) whereas the Aspiration devices have lower rates of symptomatic
intracerebral hemorrhage (sICH) 13.
The ASTER randomized trial didn’t show any differences in
recanalization rates between the use of stent retriever versus
aspiration technique10.
A combination of the two techniques is nowadays one of the most used
solution. Mechanical thrombectomy with stentriever in association

C RSE

CIRSE 2018 Abstract Book
with proximal aspiration (from the balloon-guided catheter) or distal
aspiration (from the intermediate catheter) shows promising results
and high recanalization rates.
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2605.5
Selection and techniques for the posterior circulation
T. Engelhorn1, T. Struffert2
1Neuroradiologische Abteilung, Universitätsklinikum Erlangen,
Erlangen, Germany, 2Neuroradiologie, Universitätsklinikum Giessen,
Giessen, Germany
About 20-25% of ischaemic strokes affect posterior circulation brain
structures, which are supplied by the vertebrobasilar arterial system.
Early recognition of posterior circulation stroke or transient ischaemic
attack (TIA) may prevent disability and save lives, but it remains more
difficult to recognise and treat effectively than other stroke types.
Delayed or incorrect diagnosis may have devastating consequences,
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including potentially preventable death or severe disability, if acute
treatment or secondary prevention is delayed.
Preceding posterior circulation TIA or other transient brainstem
symptoms, particularly if recurrent, signal a high risk of impending
ischaemic stroke and should prompt specialist urgent referral for
further management. New endovascular acute treatment options
specific to the posterior circulation gain more and more importance.
Time to the start of endovascular treatment is an important predictor
of clinical success after thrombectomy in patients with posterior
circulation strokes. The rate of good clinical outcome was twice as
high in patients whose thrombectomy was initiated within the first
6 hours than in patients treated beyond the 6-hour window. Both
stent retriever and aspiration thrombectomy as primary treatment
approaches are effective in achieving successful recanalization and
have similar rates of good clinical outcome.
In this talk, endovascular treatment techniques for vertebrobasilar
artery occlusions will be presented with a strong focus on patient
selection as well as prediction of outcome. Additionally, an overview
about completed and ongoing studies will be given.
Summary points
- Posterior circulation stroke accounts for 20-25% of ischaemic
strokes
- Posterior circulation transient ischaemic attacks may include
brief or minor brainstem symptoms and are more difficult to
diagnose than anterior circulation ischaemia
- Specialist assessment and administration of intravenous tissue
plasminogen activator are delayed in posterior circulation stroke
compared with anterior circulation stroke
- The risk of recurrent stroke after posterior circulation stroke is at
least as high as for anterior circulation stroke, and vertebrobasilar stenosis increases the risk threefold
- Basilar occlusion is associated with high mortality or severe
disability, especially if blood flow is not restored in the vessel; if
symptoms such as acute coma, dysarthria, dysphagia, quadriparesis, pupillary and oculomotor abnormalities are detected,
mechanical thrombectomy is the treatment of choice
- In contrast to large vessel occlusions in the anterior circulation, the
large majority of patients with vertebrobasilar artery occlusions
will be treated in general anesthesia
- In contrast to large vessel occlusions in the anterior circulation,
more patients with vertebrobasilar artery occlusions require
stent treatment of underlying significant vessel stenosis.
Hence, in these patients anticoagulation and antiaggregation is
important
- Neurosurgical input may be needed in patients with hydrocephalus or raised intracranial pressure
- Only a handful of studies comparing mechanical thrombectomy
in acute vertebrobasilar artery occlusion to standard of care (i.e.
intravenous thrombolysis only) are available so far: THRACE,
the BASICS registry study, the BASICS trial (ongoing) and the
Chinese BEST trial (ongoing)
- Referring to the few studies comparing mechanical thrombectomy
in acute vertebrobasilar artery occlusion to standard of care, it is
yet unclear, whether or not results of the anterior circulation can
be simply transfered to the posterior circulation

2605.6
Follow-up management and LT results
A. Berlis
Klinik für Diagnostische Radiologie und Neuroradiologie, Klinikum
Augsburg, Augsburg, Germany
Previous randomized trials that involved patients with acute stroke
showed that endovascular thrombectomy had a clinical benefit when
it performed within 7.3 hours (3). Recently published trials extend the
time window for treatment up to 24 hours(1, 5). The good clinical effect
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is measured routinely after 90 days. But there is a limited evidence
for the long-term outcome after endovascular stroke treatment with
mechanical thrombectomy. Clinical data of randomized trials about
new cerebral infarcts, mortality, and quality of life during long term
interval of more than 90 days are missing. Actually, there are only some
single center statements of clinical relevant improvement in long-term
survival and quality of life. We are exciting about the two-year clinical
follow-up of the Multicenter Randomized Clinical Trial of Endovascular
Treatment for Acute Ischemic Stroke in the Netherlands (MrClean)
(6). Recently the REVASCAT (Safety and efficacy of thrombectomy
in acute ischemic stroke) 1-year follow-up data are published. The
results showed a reduced post-stroke disability and improved healthrelated quality of life whole mortality rate was comparable (2). Merlino
et al. (5) present their single center data about short and long-term
outcomes between intravenous thrombolysis (IVT) and mechanical
thrombectomy (MT) and direct mechanical thrombectomy (DMT)
patients. Modified Rankin Scale (mRS) and mortality were assessed
at baseline, at discharge, 90-days and 1-year after stroke. Of the 66
patients included, 33 (50%) were in IVT + MT group and 33 (50%) were
in DMT group. Rate of favorable outcome was significantly higher in
IVT + MT patients than DMT ones both 90-days and 1-year after stroke.
Merlino et al (5) found that DMT patients were six times more likely
to die during the 1-year follow-up compared to IVT + MT patients. In
consequence they summarize that bridging therapy may improve
short and long-term outcomes in patients eligible for endovascular
treatment.
Now that the study situation on acute stroke treatment in large vessel
occlusion is clear in several studies, long-term effects, patients with low
NIHSS, patients with smaller vessel occlusion and patient selection in
the extended time window must now become the focus of attention.
The main focus, however, should be on the long term clinical course in
addition to the extension of indications. In order to substantiate these
effects not only by single center experiences, it would be desirable if
further randomized trials follow long-term investigations. Finally, it
should not be forgotten that there are individual as well as important
clinical and public health implications.
An up-to-date overview of the data situation will be presented.
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Focus Session
Thyroid: small organ – big challenge
2703.1
Thyroid tumours on the global scale and classical medical/
surgical therapies
A. Palha, A.C. Martins
Department of Endocrinology, Centro Hospitalar Lisboa Central, Lisbon,
Portugal
Learning Objectives
1. To understand the prevalence of thyroid tumours
2. To learn about the various treatment regimens in benign and
malignant lesions
3. To understand the therapeutical efficacy and outcome of
classical therapies
A thyroid tumour is defined as a lesion within the thyroid gland,
radiologically distinctive from the surrounding thyroid parenchyma.
It can be noted by the patient or the clinician during physical
examination, but also incidentally during an imaging procedure, such
as carotid ultrasound, computed tomography, magnetic resonance
imaging or positron emission tomography scanning. [1] Thyroid
tumours are a common clinical problem with their prevalence being
largely dependent on the identification method. Estimated prevalence
by palpation ranges from 1% to 5% in men and women respectively,
whereas high-resolution ultrasound can detect thyroid nodules in 19%
to 68% of randomly selected individuals. [2]
It has been estimated that the annual incidence of thyroid nodules
in the United States is approximately 0.1% per year.[1] They are more
common in women and their frequency increases with age and low
iodine intake. [3]
The main goal when evaluating thyroid nodules should be the
identification of the ones which are clinically relevant, including those
causing compressive symptoms (5%), thyroid dysfunction (5%), or
harboring cancer (7-15%). [4]
During the past decades, the incidence of thyroid cancer has increased
worldwide. According to the Cancer Incidence in Five Continents
report, the age-standardized incidence of thyroid cancer in women
has increased from 1,5 per 100.000 in 1953 to 7,5 per 100.000 in 2002,
with a similar relative rise in men. In the United States, the incidence
of thyroid cancer has increased from 4,9 per 100.000 in 1975 to 14,3
per 100.000 in 2009. [5,6] The reasons for the rapid increase are still
not fully understood, but evidence suggests that the widespread use
of imaging studies has contributed to a dramatic increase in detection
of indolent microcarcinomas (<1 cm). However, mortality has remained
relatively stable, suggesting that diagnosis at a very early stage may
not improve the overall prognosis of patients with thyroid cancer.
Ito et al concluded that monitoring small papillary cancers without
surgery can be performed safely for prolonged periods of time. [7]
Determining the risk of cancer in a nodule can be difficult. A number
of clinical findings might suggest an increased risk of malignancy, such
as demographic features [male sex and young (<20 years) or advanced
age (>70 years)], previous head and neck irradiation, personal or family
history of thyroid cancer or thyroid cancer syndromes (e.g. multiple
endocrine neoplasia type 2), hard consistency nodule, rapid growth,
cervical lymphadenopathy or local symptoms (pain, hoarseness,
dysphagia, dysphonia and dyspnoea).
Thyroid ultrasound (US) also plays an important role in assessing the
risk of malignancy, since it is an easily accessible, non-invasive and
cost-effective tool that allows a better selection of patients who need
a fine needle aspiration (FNA) biopsy.
Certain US features are associated with a higher likelihood of
malignancy, such as hypoechogenicity, intranodular vascularity,
irregular borders, microcalcifications, absence of peripheral halo and
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a shape taller than wide. [8] However, none of them individually is
sufficient to predict or discard malignancy.
Thyroid carcinoma accounts for roughly 1% of all malignancies. They
are mainly classified as papillary, follicular, medullary and anaplastic or
undifferentiated carcinoma. Papillary and follicular carcinomas are the
most common types, representing 95% of all thyroid cancers (80% and
15%, respectively). Medullary thyroid carcinoma is a neuroendocrine
tumour originating from parafollicular cells and accounts for up to 5%
of cases. Anaplastic carcinoma is a rare thyroid tumour (1%) with an
extremely poor prognosis.
Management of thyroid tumours depends on the risk of malignancy,
based on clinical findings and sonographic pattern. Most thyroid
nodules are clinically insignificant and do not require treatment. [4]
For those with highly suspicious features, FNA biopsy is warranted and
helps guiding further management.
Surgery is the classical treatment for clinically relevant nodules. For
nonsuspicious nodules, thyroid lobectomy provides histological
diagnosis and, when compared to total thyroidectomy, has a lower
risk of complications. Total thyroidectomy is preferred when there are
large bilateral nodules or in the presence of Graves disease. [2; 4]. For
malignant or cytologically suspicious nodules, surgery is generally
indicated. Thyroid lobectomy may also be accepted in the case of
differentiated thyroid carcinoma when the tumour is small, unifocal,
intrathyroidal and of a favourable histological type. [2] Total or neartotal thyroidectomy is performed in the remaining cases and may
include lymphadenectomy depending on pre-surgical staging and
type of malignant tumour. [9; 2]
Following total thyroidectomy for the treatment of a malignant
nodule, radioiodine ablative therapy is performed in selected cases,
aiming to destroy any potential residual tumour and remnant thyroid
tissue. This reduces the risk of local recurrence and facilitates longterm follow-up. [2; 9]
Besides its use in thyroid carcinoma, administration of 131I is a
treatment option for benign hyperfunctioning thyroid nodules, in
which lower radioiodine activities are used.
Pharmacologic treatment options for thyroid nodules are limited
and lack effectiveness. Thyrotropin suppressive treatment with
levothyroxine aiming for nodule size reduction has demonstrated only
modest and usually clinically insignificant efficacy, with an average
nodule volume reduction of 5-15% when patients were treated
for 6-18 months. [2] Besides, it can cause iatrogenic thyrotoxicosis,
increasing the risk of adverse effects such as cardiac arrhythmias and
osteoporosis. For these reasons, it is not recommended in euthyroid
patients. [2; 10]
Image-guided ablation therapies to treat benign thyroid nodules,
such as ethanol injection, laser, radiofrequency, microwaves and highintensity focused ultrasound (HIFU) have been proved to be effective
in reducing the nodule’s volume, avoiding surgery and its potential
complications. [11;12]
For cystic thyroid nodules, percutaneous ethanol injection has
yielded good results, with a mean volume reduction of 85-98,5%.
[13] For solid and predominantly solid nodules, however, ethanol
ablation is ineffective and thermal ablation techniques have been
used. [13; 14] Among these, radiofrequency ablation (RFA) and laser
ablation (LA) are the most often used techniques. RFA is an ablation
technique which induces thermal injury into a target lesion. [15]
Potential complications include voice changes, skin burns, hematoma
and transient hyperthyroidism; however, evidence suggests it is safe
when performed by trained professional using a unified protocol. [16]
RFA is a highly effective therapy for solid nodules, with a mean volume
reduction of 90% seen at 1 year, and has been suggested as a firstline treatment. [11] RFA has also demonstrated good results in the
treatment of cystic nodules, with a similar volume reduction ratio.
[13] HIFU has emerged more recently as a thermal ablation therapy for
solid nodules by directing energy ultrasound beam inside the targeted
nodule; unlike the other methods, there is no need for needle insertion
and therefore it is non-invasive. [12] However, HIFU’s reduced efficacy
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in large nodules limits its use to nodules with main diameter below 4
cm. [12] While mostly used in benign thyroid nodules, image-guided
ablation therapies such as RFA, LA and microwave ablation (MWA)
have been studied for the treatment of low-risk papillary thyroid
microcarcinoma and seem to be safe and effective, although patients
must be carefully selected. [17; 18; 19; 20] These techniques have also
been applied as local tumour control methods for the treatment of
recurrent thyroid cancers in patients at high risk for surgery, with good
success rates. [21; 22]
In conclusion, thyroid nodules are increasingly common and carry a
7–15% risk of malignancy. The growing diagnosis of incidental thyroid
nodules reinforces the need to adopt evidence-based approaches
to evaluate, risk stratify and provide suitable treatment. As more
evidence becomes available, surgical and nonsurgical, minimally
invasive techniques play an important role in the management of
nodular thyroid disease.
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New frontiers of IR in thyroid malignant lesions
To be announced
No abstract available.

2703.3
Thermal ablation for treatment of thyroid tumours: a review
F. Stacul
Radiology, ASUITS, Trieste, Italy
Learning Objectives
1. To learn about the specific indications and contraindications
according to the literature
2. To understand specific techniques in benign and malignant
lesions
3. To learn about the outcome in comparison to “classical”
therapies
Thermal ablation is increasingly used for treatment of thyroid nodules.
Different techniques can be considered: radiofrequency ablation
and laser ablation appear equally effective in such treatments, while
limited experience with microwave ablation and HIFU does not allow
reaching valuable evidence on their possible role.
Possible indications to thermal ablation consider benign (both
symptomatic and hyperfunctioning) nodules and malignant lesions
(both primary papillary microcarcinoma and recurrent thyroid cancer).
Thermal ablation following one single treatment results in a significant
volume decrease of benign nodules (approximately 70-80%) with
improvement of local symptoms which appears persisting over time.
Its efficacy, its lower complications rate, its lower post procedural pain,
and its lower cost over surgery makes such approach more and more
competitive.
Thermal ablation achieves acceptable results in the treatment of
hyperfunctioning nodules (complete recovery in up to 60% of
patients) and can be considered a good second option in patients
having contraindications to or refusing iodine therapy or surgery. A
combined approach (thermal ablation and iodine therapy) could be
considered in large hyperfunctioning nodules.
Recent studies have suggested the application of thermal ablation for
the treatment of primary papillary microcarcinoma. More evidence
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on this approach would be required, including comparison with
conventional surgical treatment and active surveillance.
Thermal ablation appears a valuable approach for treating locally
recurrent small thyroid tumours and could be considered in patients
who are not candidates for or refuse repeated surgery.

2703.4
Potential concepts for interdisciplinary therapy in
thyroid tumours
J.H. Baek
Department of Radiology and Research Institute of Radiology,
University of Ulsan College of Medicine, Asan Medical Center, Seoul,
Korea
Learning Objectives
1. To understand complex clinical situations necessitating
interdisciplinary treatment concepts
2. To learn about potential therapy algorithms
3. To understand the potential benefits
1. Current Recommendations of Thyroid Radiofrequency Ablation
Majority of thyroid nodules are benign; however some require
treatment because of cosmetic or subjective problems. Surgery,
radioiodine therapy and levothyroxine medication have been used
for benign thyroid nodules; however there are many drawbacks such
as scar, general anesthesia, hypothyroidism, bleeding, infection and
voice change [1-4].
According to the 2012 consensus statement and recommendations
[4] of the Korean Society of Thyroid Radiology, the inclusion criteria
for radiofrequency ablation (RFA) of benign thyroid nodules are as
follows.
(1) Presence of subjective symptoms such as foreign body sensation,
neck discomfort or pain, compressive symptom as well as cosmetic
problems
(2) Poor surgical candidate or refusal to undergo surgery
(3) Fine needle aspiration (FNA) cytology is compatible with a benign
nodule at least two separate times [3, 5].
2. The need for interdisciplinary recommendations
Although consensus statement and recommendations for thyroid
RFA has been applied in our clinical practice, several issues were not
resolved clearly. Our thyroid interdisciplinary team has discussed these
issues to improve and justify our non-surgical treatment methods.
We also organized several clinical trials to establish higher evidences.
Based on the discussion and accumulated evidences, Revised Thyroid
RFA guideline will be released by Korean Society of Thyroid Radiology
near future.
For cystic and predominantly cystic thyroid nodules (PCTN), ethanol
ablation (EA) has been used [6-9]. The drawbacks of EA for solid
nodules have been suggested that uneven distribution of ethanol
inside the solid nodule and leakage of ethanol outside the thyroid
gland [7, 10]. Therefore, the efficacy of EA decreased when the
proportion of the solid component and the vascularity increased [7].
Especially for those recurrent cases after EA, EA has been reattempted
but there was a marked decline in subsequent efﬁcacy [6]. For solid
nodules, volume reduction of EA has been reported to be 50%
with the mean treatment sessions to be 1–1.9 [11-13]. Better volume
reduction were reported in some studies (69–70%); however, their
mean treatment sessions were considerably increased (5–7.4) [14,
15]. Therefore, EA is not recommended for solid thyroid nodules any
more [16, 17]. To overcome these drawbacks of EA, thermal ablation
techniques, such as laser ablation (LA), microwave ablation (MWA) and
radiofrequency ablation (RFA), have been suggested [18-20]. Although
these thermal ablation techniques are effective in both cystic and solid
thyroid nodules, there have been no guidelines regarding the choice
of the best treatment modality. Recent studies suggested treatment
strategies according to the proportion of the solid component [21-25].
Therefore, the goal of this article is to determine how to select the best
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treatment modality among the different techniques currently available
(EA, LA, MWA and RFA) based on the evidences and interdisciplinary
recommendations.
3. Interdisciplinary recommendations
In cystic thyroid nodules (defined as a proportion of cystic component
greater than 90% of the nodule), EA has been suggested as a firstline treatment modality. The mean volume reduction range following
treatment is 85–98.5% after EA. Recently, RFA also achieved promising
results for the treatment of cystic thyroid nodules, with a mean volume
reduction of 90% at the 12-month follow-up. There have been two
published studies which compared the efficacy of EA with RFA for
treating benign cystic thyroid nodules – that is, one retrospective
study and one randomized controlled trial. In the retrospective study,
Sung et al. tried to evaluate the better treatment modality for cystic
thyroid nodules by comparing either group. There was no difference
in the efficacy of EA and RFA in terms of mean volume reduction,
therapeutic success rate or improvement of clinical problems. There
were also no major complications in both EA and RFA. However, the
number of treatment sessions was fewer in EA. Therefore EA is superior
to RFA in terms of the need for fewer treatment sessions, its cost–
effectiveness and simplicity. Sung et al. [25] also verified this result
by a single-session treatment, non-inferiority randomized trial. In
this clinical trial, 50 patients with a single cystic thyroid nodule were
randomly assigned to undergo EA (25 patients) or RFA (25 patients).
These results demonstrated that EA is not only non-inferior, but is
also superior to RFA; in terms of volume reduction 6-month after
treatment. Therefore, EA can be a first-line treatment for cystic thyroid
nodules. After this trial, our team has been applied EA as a first-line
treatment for cystic nodules.
In predominantly cystic thyroid nodules (PCTN, defined as a
proportion of cystic component between 50%-90% of the nodule), EA
also suggested as first-line treatment through randomized controlled
trial by comparing with RFA [23]. Baek et al. [23] tried randomized study
comparing single-session RFA and EA for treating PCTN. This singleblind, superiority randomized trial enrolled 50 patients with a single
PCTN to treat by either RFA (25 patients) or EA (25 patients) at two
hospitals. The primary outcome was the nodule volume reduction at
the 6-month follow-up. The secondary outcomes were the therapeutic
success rate, improvement of symptomatic and cosmetic problems,
and the number of major complications. In this trial, RFA achieved
better volume reduction (87.5% versus 82.4%); however there was no
difference (p = 0.710). Secondary outcomes and major complications
also showed no difference. This trial concluded that the therapeutic
efficacies of RFA are not superior to those of EA; therefore, EA might
be a first-line treatment for PCTN.
However there are still debates for treating PCTN. Lee et al. [22]
retrospectively evaluated the efficacy of EA for PCTN and they found
patients with incompletely resolved clinical problems after EA. They
suggested a step-by-step management strategy, EA followed by
RFA for these patients. Jang et al. [21] prospectively verified that the
step-by-step management. The solid component with increased
vascularity has been suggested as the main cause of recurrence after
EA. Regarding the factors related to recurrence after EA, Kim et al. [7]
also suggested that PCTN showed a higher recurrence rate than cystic
nodules as the solid component and vascularity were the main causes
of recurrence. Recently Park et al. [26] suggested effect of combination
technique of EA and RFA for PCTN.
For solid thyroid nodules, compared with EA, RFA has shown better
efficacy in terms of greater volume reduction and fewer treatment
session [16, 17]. Previous studies showed that the volume reduction
of RFA (84–87%) is much greater than that of EA (38–51%). Two studies
revealed higher volume reduction (70–71%) for solid nodules, which is
superior to that seen in previous EA studies. But the mean treatment
session was much greater (5–7.4 vs 1–1.9) in these studies. An increased
number of treatment sessions could increase the complication
rate. As EA is an inappropriate treatment modality for solid thyroid
nodules, thermal ablation technique. RFA and LA are two most often
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used thermal ablation techniques. To compare two modalities, we
performed Baysian network meta-analysis. In this meta-analysis, we
compared the study results of RFA and LA using studies based on the
following principles: (1) a prospective study only; (2) a single treatment
session; nodule volume around 10 ml; (3) a solid component > 50%;
and (4) follow-up of more than 6 months. This meta-analysis showed
that RFA seems to be superior to LA in terms of volume reduction
(70.2–79.7 versus 44–57%) at 6-month [24]. To compare long-term
results, we compared the studies with follow-up of more than 3
years. In this comparison, RFA achieved 90% volume reduction at 1
year and a 93.4% volume reduction seen at the last follow-up period
of 49 months. LA showed a 42.7–50.6% mean volume reduction at 1
year and 47.8–51% at the last follow-up (36–67 months). These results
suggest that RFA seems to be superior to LA for solid thyroid nodules.
As the use of microwave ablation (MWA) increases for thyroid in
China, the MWA studies are coming out of China. Recent two studies
compared RFA and MWA for benign thyroid nodules [27, 28]. First
retrospective study [27] enrolled 260 patients with benign thyroid
nodules (102 with RFA and 158 with MWA). To reduce confounding
bias due to retrospective design, propensity score matching method
was used to balance the pre-ablation data of the two groups. After
matching (a final of 102 patient pairs), no significant differences were
found in all nodule volume-related end points at 6 and 12 months.
No major complications occurred in either group. This retrospective
propensity matching study concluded that RFA and MWA are both
effective and safe methods in treating benign thyroid nodules.
Another large population prospective multicenter trial was performed
by Cheng et al. [28]. This prospective multicenter study enrolled
1252 patients (649 by RFA and 643 by MWA) from 8 participating
institutions. The clinical outcomes showed that both RFA and MWA
were effective and safe procedure; however volume reduction in the
RFA was significantly better than that in the MWA at 6 month and
later follow-up.
4. Conclusion
Our interdisciplinary recommendations show the evidences to select
the better or best treatment modality according to the proportion of
the solid component of thyroid nodules. Potential benefit of these
concepts will be not only to select the effective treatment but also to
choose simpler and cost effective treatment. In cystic thyroid nodules,
EA should be the first-line treatment. In PCTN, although EA could be
first-line treatment, but the step-by-step treatment strategy – that is,
EA followed by RFA, has been suggested. For solid nodules, RFA seems
to be superior to LA or MWA.
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Advanced stage HCC and beyond: unsolved
questions
2705.1
Subclassification of advanced stage HCC: a proposal
I. Bargellini
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Learning Objectives
1. To learn about current staging systems for advanced HCC and
their limitations
2. To understand which factors impact on treatment allocation and
results
3. To propose a subclassification system for advanced HCC
According to the Barcelona Clinic of Liver Cancer (BCLC) staging
system [1], endorsed by the recently updated European Association
for the Study of the Liver (EASL) guidelines [2], advanced-stage
hepatocellular carcinoma (HCC) includes patients with preserved liver
function (Child-Pugh Class A or B7), ECOG performance status (PS) 1
or 2, macrovascular invasion (MVI), and/or extra-hepatic spread (EHS).
The standard of care for this HCC stage is represented by systemic
therapies, including sorafenib in first-line and regorafenib in secondline, that have been found to improve survival as compared to best
supportive care [1,2]. In this scenario, other therapies have also recently
entered guidelines, such as Lenvatinib in first line, cabozantinib in
second or third line and nivolumab in second line [1,2].
However, this stage includes a wide variety of different conditions, that
have a different impact on prognosis. A recent analysis of the ITA.LI.CA
database has shown that survival of BCLC C patients is significanlty
higher for patients who are classified as advanced-staged on the basis
of PS1 or 2 only, compared to patients with EHS or MVI and to patients
who have both EHS and MVI [3].
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The extent of MVI has an impact on survival. Studies reporting
clinical outcomes after loco-regional therapies, such as Y90radioembolization, have shown that overall survival is significantly
better for patients with portal vein tumor trombosis (PVTT) limited to
segmental / subsegmental / lobar branches compared to patients with
MVI that extends into the main portal vein [4,5]. Similarly, location and
extent of EHS may have a different impact on survival [6,7]. In the study
by Hasegawa et al. [8], patients with pathologically proven regional
lymph node invasion (any T, N1, M0) had a survival similar to that of
patients with advanced T stage (T4, N0, M0) while those with distant
metastases (any T, any N, M1) had a significantly shorter survival.
These differences in prognosis have prompted several groups to
proposed subclassifications for advanced-stage HCC patients.
Regarding the performance status, the Italian Association for the
Study of the Liver (AISF) position paper published in 2013 clearly stated
that the presence of PS1 should not be longer accepted as sufficient
criterion for allocating patients to the advanced stage [9].
The recently updated Asia-Pacific clinical practice guidelines underline
that the sole presence of MVI does not represent a sufficient criterion
to consider the patient unsuitable for potentially curative treatments,
such as resection, or loco-regional approaches, such as TACE [10].
Accordingly, several groups have introduced the concept of “locally
advanced” HCC, initially proposed by the Hong Kong Liver Cancer
(HKLC) staging system, essentially defined by the presence of intrahepatic MVI without EHS [11]. In the proposed subclassification of
intermediate-stage HCC, Bolondi et al. [12] introduced a substage
beyond B4, called “quasi C”, which includes Child-Pugh A, PS0 patients
with peripheral (subsegmental or segmental) PVTT for whom TACE
or TARE could also be considered as alternative treatment options
to sorafenib. The ITA.LI.CA study group has proposed a new tumor
staging system, in which the presence of intrahepatic MVI alone has
to be considered as a sort of intermediate-advanced stage, named
B3, whereas the patient will be considered advanced (stage C) in the
presence of extraheaptic MVI and EHS [13].
Thus, there is an increasing interest for stratifying the advancedstage HCC in the attempt to select those patients who may benefit
from more aggressive treatments, including resection, ablation
and transarterial therapies, even with a combination of multiple
approaches.
Recent large randomized controlled trials comparing loco-regional
treatments (in particular, Y90-radioembolization) with sorafenib have
failed in demonstrating a survival benefit of the loco-regional therapy
as compared to the systemic therapy in the general intermediate- and
advanced- stage HCC [14-16]. These trials, however, do not reproduce
the survival results reported in experienced centers when patients are
accurately selected. Based on these discordant data, there is a need
for better designed trials that take into account appropriate patients’
selection criteria, such as tumor burden, extent of PVTT, and liver
function [5,16], in order to define specific subgroups of advancedstage HCC patients for whom loco-regional treatments would provide
significantly better clinical outcomes compared to systemic therapies.
The following subgroups of advanced-stage HCC patients could be
suggested:
1) C1 - patients without EHS: to be divided into
- C1a - peripheral MVI:
A) resection to be considered in very selected patients
B) loco-regional treatments, in particular Y90-radioembolization,
should be offered
- C1b - central MVI
A) systemic therapy
B) combination of Y90-radioembolization and systemic therapy in
selected patients
2) C2 - patients with EHS: systemic therapy
3) C3 – patients with PS2 and Child score >7:
A) liver transplantation (if within transplantation criteria)
B) systemic therapy (if clinically suitable).
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Learning Objectives
1. To compare results of radioembolisation and systemic therapy
in advanced HCC
2. To learn about published results about cost-effectiveness of
radioembolisation in advanced HCC
3. To understand the potential impact of cost-effectiveness
analysis in clinical practice

Chemoembolisation: which approach?
Y. Arai
Department of Diagnostic Radiology, National Cancer Center Hospital,
Tokyo, Japan
Learning Objectives
1. To learn about literature results for chemoembolisation in
advanced HCC
2. To learn about recent advances in materials for chemoembolisation (catheters and beads)
3. To learn how to choose among different approaches
Trans-arterial therapy for hepatocellular carcinoma (HCC) is not only
conventional TACE (cTACE) with lipiodol and drug eluting bead –TACE
(DEB-TACE), but also bland embolization (Bland TAE) without drugs
and hepatic arterial infusion chemotherapy (HAI) without embolic
materials. Regarding the distinction between cTACE and DEB-TACE
for intermediate stage HCC, although there is no clear evidence, it
is possible to estimate rough selection from several clinical data.
However, there are few data of the selection for advanced stage HCC.
Advanced stage HCC is roughly divided into locally advanced HCC
with portal vein tumor thrombus (PVTT) and those with extrahepatic lesions (EHL). In the case of locally advanced HCC, if superselective arterial treatment for PVTT is possible, a certain degree of
effectiveness with TACE has been reported. In cases whose PVTT is
hard to treat with super-selective manner, relatively good outcomes
with HAIC have been reported. On the other hand, the treatment for
cases with arterio-portal (AP) shunt is extremely difficult. TACE under
temporary portal vein occlusion with percutaneously inserted balloon
catheter has been introduced. Regarding advanced HCC with EHL,
if the lesions in the liver are the important life- threatening factor,
TACE and other loco-reginal trans-arterial treatments should not be
abandoned caused by the existence of EHL. If the EHL is localized such
as lung metastasis, bone metastasis, etc., loco-regional treatments
such as radiation, TACE are usually effective for the control of
symptoms. However, the power of such loco-regional treatment for
the prolongation of survival comparing with systemic chemotherapy
is uncertain. Although there is also no clear evidence, some trials show
the positive effects of trans-arterial treatment added to solafenib. The
combination of trans-arterial treatment and systemic treatment for
advanced stage HCC is still a big clinical question should be evaluated.
Overall, evidence is poor at this time, however, trans-arterial treatment
for advanced stage HCC should be considered based the following
concept.
1) Locally advanced HCC with PVT
- superselective TACE available: super-selective cTACE
- superselective TACE impossible: DEB-TACE, HAIC
2) Locally advanced HCC with AP-shunt/AV-shunt
- trans-arterial treatment with temporally PV balloon occlusion may
be a possible choice.
3) Life-threatening HCC with EHL
- The most suitable trans-arterial treatment for hepatic lesion should
be done.
- Additionally, the use of systemic treatment with molecular target
agents should be considered combined with trans-arterial treatment.
Trans-arterial treatment has potentially effective treatment also for
advanced stage HCC. However, there has been almost no evidence to
select which trans-arterial treatment. To reveal the correct answer to
this clinical question, farther clinical trials must be needed.

Radioembolisation: cost-effectiveness does matter
A. Denys
Radiology and Interventional Radiology, CHUV, Lausanne, Switzerland
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Systemic therapy: ‘mabs and ‘nibs
C. Campani, F. Marra
Dipartimento di Medicina Sperimentale e Clinica, Università degli Studi
Firenze, Florence, Italy
Learning Objectives
1. To understand properties and mechanisms of actions of ‘mabs
and ‘nibs
2. To learn about results of ‘mabs and ‘nibs in advanced HCC
3. To understand the actual status and future perspectives in
systemic therapy for HCC
Introduction
Hepatocellular Carcinoma (HCC) is the second leading cause of cancerrelated mortality worldwide and cirrhosis is the most important risk
factor for HCC [1]. Ultrasound Scan (US) is the method of choice to
perform surveillance in patients with cirrhosis while serum biomarkers
levels, like alfafetoprotein (AFP), provide additional detection just
in 6–8% of cases not previously identified by US [2]. Many patients
present with advanced disease. According to the Barcelona Clinic
Liver Cancer (BCLC) staging the BCLC-C stage (advanced stage)
involves symptomatic patients who present with vascular invasion
or extrahepatic spread. Their expected median survival without
treatment is around 4–10 months [3]. According to the clinical practice
guidelines of the European Association for the Study for the Liver
(EASL) published in the 2018 systemic therapy is the only approved
approach for the BCLC-C stage.
Approved therapies and ongoing studies
Sorafenib is a multikinase inhibitor that reduces tumor cell
proliferation and tumor cell angiogenesis. It inhibits the serinethreonine kinases Raf-1 and B-Raf, the receptor tyrosine kinase
activity of vascular endothelial growth factor receptors (VEGFR) 1,
2, 3, and platelet-derived growth factor receptor (PDGFR) [4]. Two
phase III randomized controlled trials (RCTs), the SHARP trial in 2007
[5] conducted in western countries (Europe, America and Australasia)
and the Asia Pacific study in 2008 [6] were performed. In both these
studies sorafenib showed an improvement in survival when compared
with the placebo group (10.7 vs. 7.9 months in the SHARP trial and 6.5
vs 4.2 months in the Asia Pacific study). The differences in OS could
be related to the higher number of patients with advanced disease
in the Asian study.
In the SHARP trial the incidence of treatment related adverse events
was 80% in the sorafenib group and 52% in the placebo group.
Adverse event reported for patients receiving sorafenib were
grade 1 or 2 in severity and were gastrointestinal, constitutional or
dermatologic in nature. Diarrhea, weight loss, hand-foot skin reaction,
alopecia, anorexia and voice changes occurred at a higher frequency
in the sorafenib group than in the placebo group.Various studies have
been recently published and they show that adverse events under
sorafenib treatment do not necessarily have a negative significance.
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In particular, patients who develop dermatological adverse events in
the first 60 days of treatment present slower tumor progression and
better survival. [7].
Sorafenib has been evaluated also in combination with other
treatments. A phase III trial, the STORM trial [8], compared sorafenib
to placebo after radiofrequency ablation or hepatectomy. In this
trial no differences in recurrence- free-survival were found. Another
phase III trial compared sorafenib and placebo after TACE. The primary
endpoint of this study was time to progression (TTP). According to this
study sorafenib used after TACE did not improve TTP when compared
to placebo. A phase II study (SPACE trial) comparing sorafenib and
placebo in combination therapy with TACE using doxorubicin-eluting
beads (DEB TACE) was technically feasible, but the combination did
not improve TTP in a clinically meaningful manner compared with
DEB-TACE alone. [9].
Regorafenib is an oral multi-kinase that inhibits VEGFR1, VEGFR2,
VEGFR3, TIE2, PDGFR-α/β, FGFR, KIT, RET, RAF-1, and B-RAF. It is
approved as monotherapy for the treatment of refractory metastatic
colorectal cancer and gastrointestinal stromal tumours and it has
recently been approved by FDA and EMA as second-line therapy in
patients with HCC who have been previously treated with sorafenib.
In the RESORCE trial [10] patients with HCC tolerant to sorafenib but
progressing during treatment had an improvement in OS compared
with placebo (10.6 months vs 7.8 months). Sorafenib and regorafenib
have a comparable safety profile, particularly in the RESORCE trial
hand-foot-skin-reaction, fatigue and hypertension were recorded .
Lenvatinib is an oral kinase inhibitor that blocks receptor tyrosine
kinases involved in tumor angiogenesis and malignant transformation
(VEGFR1, VEGFR2, VEGFR3, FGFR1, FGFR2, FGFR3, FGFR4, PDGFR-α/β,
KIT, and RET); it’s used for the treatment of thyroid cancer. The REFLECT
trial was a open-label, non inferiority trial that included patients with
advanced HCC randomised to lenvatinib or sorafenib [11]. This study
showed no differences in OS but more adverse events for lenvatinib
than sorafenib such as hypertension, decreased weight and decreased
platelets count.
Sunitinib (VEGF inhibitor) has been compared to sorafenib as firstline therapy in a phase III study (SUN 1170): sunitinib was inferior if
compared with sorafenib and it also had a more important toxicity
(especially encephalopathy and hepatorenal syndrome) [12]. Brivanib
(FGFR and VEGFR inhibitor) has been evaluated in two phase III studies,
one in the first-line setting with sorafenib (BRISK-FL) [13] and another in
the second-line setting compared to placebo (BRISK-PS) [14]. In these
studies the noninferiority of brivanib was not demonstrated. A phase
III trial brivanib was also compared with sorafenib in combination
therapy with TACE and as a first-line therapy (BRISK-TA study) but it
was interrupted after the failure of the trials evaluating brivanib as
first-line or second-line.
Linifanib (VEGFR and PDGFR inhibitor) was studied in the LiGHT trial
that compared linifanib to sorafenib as first-line therapy [15]. In this
study the noninferiority of linifanib was not established. Erlotinib (EGFR
inhibitor) has been studied in a phase III study which have evaluated
the addition of erlotinib to first-line sorafenib therapy (SEARCH study).
This study showed that the OS was comparable between the sorafenib
plus placebo group and the sorafenib plus erlotinib group [16].
Cetuximab (anti-EGFR antibody) has also been studied in advanced
HCC but OS seem shorter compared with sorafenib [17].
Ramucirumab is a recombinant IgG1 monoclonal antibody against
VEGFR2 antibody. REACH was a multinational phase III RCT evaluating
ramucirumab plus best supportive care versus placebo plus best
supportive care as second-line for patient with advanced HCC who had
disease progression during or after sorafenib or who were intolerant
to sorafenib. This study showed that ramucirumab does not improve
the OS if compared to sorafenib [18]. A second placebo-controlled
phase III study including only patients with AFP levels ≥ 400 ng/mL is
currently underway (REACH-2). Everolimus (mTOR inhibitor) has also
been studied in a phase III study (EVOLVE-1), but it did not show an
improvement in OS [19].
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Tivantinib selectively inhibits the hepatocyte growth factor receptor
c-MET. A phase III study was conducted on patients overexpressing
c-MET in liver cancer tissues previously treated with sorafenib (the
METIV-HCC and the JET-HCC). The primary endpoint of METIV-HCC was
OS while for JET-HCC was PFS but in either trial the primary endpoint
was met [20]. Neither of these two studies showed successful results.
A phase III trial, the CELESTIAL trial, studied the role of cabozantinb
(MET and VEGFR 2 inhibitor) which showed an improvement in OS [21].
Nivolumab (anti-PD1 monoclonal antibody) has been compared with
sorafenib as a first-line therapy, but the results are not yet available
[22]. Also pembrolizumab has been studied. The primary objectives
of this study were to determine progression-free survival and overall
survival of pembrolizumab plus best supportive care (BSC) compared
with placebo plus BSC [KEYNOTE 240]. Other study on durvalumab (a
selective PDL-1 inhibitor) and tremelimumab (a CTLA-4 inhibitor) are
ongoing [23].
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What have we learned in 10 years of prostate artery
embolisation
J.M. Motta-Leal-Filho
Radiology, Hospital das Clinicas, University of Sao Paulo Medical
School, São Paulo, Brazil
No abstract available.

2706.2
Does Vascular Lake Phenomenon indicate improved tumour
response in DEB-TACE for HCC?
R.N. Cavalcante
Interventional Radiology, Hospital das Clínicas da Faculdade de
Medicina da USP, São Paulo, Brazil
Transarterial drug-eluting beads chemoembolization (DEB-TACE) is
a minimally invasive treatment for hepatocellular carcinoma (HCC)
patients in the intermediate stage of the Barcelona Clinic Liver Cancer
(BCLC) staging system [1].
During DEB-TACE, a localized pooling of the contrast medium is
sometimes occur, resembling extravasation within the tumor. This
finding is known as “vascular lake phenomenon” (VLP) or “pooling
phenomenon” [2]. The causes and the clinical relevance of the VLP
remain unknown, due to the paucity of reports on the literature and
the lack of prospective studies.
Recenttly, some studies have suggested thar VLP may be associate
with improved local and overall responses rates in HCC patients who
underwent DEB-TACE [3,4].
The main goal of this presentation is to review currently available
literature and propose future studies on the topic.
LEARNING POINTS
1. To learn about VLP diagnosis and treatment.
2. To learn about the clincial relevance of VLP.
3. To learn about the ongoing studies on VLP.
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2901.1
Endovascular embolectomy for acute ischaemic stroke: an
update
A. Krajina
Department of Radiology, University Hospital, Hradec Králové, Czech
Republic
History of stroke therapy goes to 50´s of the 20th century. The first
reported recanalisation after intravenous plasmin infusion and
angiographically documented intracranial recanalisation was
published by Sussman BJ et al in 1958 (1). Endovascular therapy of
acute ischemic stroke with an intraarterial infusion of thrombolytics
started by a pioneer of this therapy H. Zeumer in 1978. His strategy
of invasive stroke therapy was based on existing therapeutic window
due to delayed deterioration of patients with acute stroke (2).Twenty
years later was published the first randomised study comparing results
of local intraarterial fibrinolytic infusion with placebo (3). This study
revealed 9% benefit in mRS 0-1 when local fibrinolytic was infused as
close as possible to the clot over placebo. However, later experience
showed that embolus volume limits efficacy of the thrombolytic
therapy.
Turning point came with a case report by Chopko BW et al (4)
demonstrated successful clot removal using intraarterial snare. This
probably initiated development of dedicated devices for intraarterial
blood clot extraction. The first such system was introduced in 2004
(Mechanical Embolus Removal in Cerebral Ischemia - MERCI) (5) and
simultaneously the system Penumbra (6).
The both these systems were replaced with a stent retriever, which
contruction was based on detachable intracranial stent. This design of
the selfexpanadable intracranial stent enabled to deploy this stent into
the clot which was entrapped by the stent.The nondetached stent was
slowly removed while aspiration through the guiding balloon-tipped
catheter previously developed for MERCI retriever.
When this device together with improved logisticts of patients
was evaluated by randomised studies the benefit over intravenous
thrombolysis was definitively proved in 2015 (7). There were
several studies proving significant superiority of the mechanical
thrombectomy over intravenous thrombolysis in occlusion of the
internal carotid artery, and M1, while the benefit of the other distal and
posterior territories has not been proved by randomised studies yet.
The extend of benefit in these studies was dependend on selection
criteria for inclusion of patients into certain study.
Attention of investigators has been turned to patients coming after
6 hours from the onset on symptoms. Here, it has been seen that
individual collateral flow keeps the therapeutic window open beyond
6 hours based on imaging criteria. Whether patients having large
infarction on CT (ASPECTS 3-5) can be helped by recanalisation will
be evaluated in the near future too.
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Imaging and treatment plan
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3004.2
Clinical overview
A. Massmann
Diagnostic and Interventional Radiology, Saarland University Medical
Center, Homburg, Germany
Lower urinary tract symptoms (LUTS) resulting from benign prostatic
hyperplasia (Benign Prostatic Syndrome (BPS)) is a common issue
for men in middle and older age. BPS affects about 50% of men in
their 50s rising to 90% in the 8th and 9th decade. Lower urinary
tract-associated and overall quality of life is markedly compromised.
Socio-economic burden is significant. Initial treatment includes
several types of medication. However, many patients need additional
urologic operative or minimally invasive endourethral treatment.
Potential progression of BPS varies between individuals. Prostate
artery embolization (PAE) has been developed as an alternative
minimally invasive transarterial treatment option for BPS-related
LUTS improving BPS symptoms and quality of life. This clinical
overview illustrates urologic basics, clinical evaluation of patients
and differential diagnosis of BPS relevant for PAE. Symptoms of BPS
are classified as voiding, storage or post-miction issues. The impact
of BPS is rated by a self-administered patient questionnaires on
symptoms and quality of life: International Prostate Symptom Score
(IPSS), quality of life (QoL), International Index of Erectile Function
(IIEF) classifications. Untreated BPS may cause acute urinary tract
infections, bladder calculi, bleeding from prostatic varicose veins,
hydronephrosis and renal failure. Approximately 2.5% of men with
LUTS due to BPS who refuse treatment may develop acute urinary
retention. Urological treatments for LUTS due to BPS include removal
of hypertrophic prostate tissue for desobstruction of the urinary
outflow tract. Several approaches for desobstruction are available.
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The most common include open prostatectomy and transurethral
resection of the prostate (TURP). Open prostatectomy is intended
for very large prostates >80 ml of volume. Surgical resection of the
obstructive prostate adenoma is performed via a small incision of
the lower abdomen. TURP as an endoscopic approach is used for
prostates <80 ml of volume. Transurethral Holmium laser enucleation
is very versatile and useful for small and also large prostates. Initial
assessment of LUTS includes review of patient’s history. Investigation
typical voiding issues e.g. hesitancy, intermittent voiding, weak stream,
straining, incomplete bladder emptying and post-void dribbling and
storage problems (urinary frequency, nocturia and urgency). Above
mentioned symptom score questionnaires are helpful for detection
and classification of LUTS severity.
Physical examination using bladder palpitation and inspection, and
digital rectal examination (DRE) is used to identify causes of LUTS.
Urodynamic studies are used to identify obstruction or neurogenic
bladder disorders. Ultrasound adds more detailed information
regarding post-void residual bladder volume, size and texture of the
prostate. Urinary tract examination and renal ultrasound may identify
chronic urinary retention. Other typical urologic conditions have to
be identified including recurrent urinary tract infection/hematuria,
renal insufficiency, urolithiasis, previous urologic/abdominal surgery.
Laboratory examinations include urine and blood analysis (prostate
specific antigen (PSA)).
More invasive examinations e.g. cystoscopy may be useful for
assessment of bladder or prostate cancer. Management of BPS
is well documented according to the guidelines of the European
Association of Urology (EAU). Moderate to severe LUTS not indicated
for surgery are initially managed with lifestyle advice and medical
therapy. Appropriate drugs are used according to predominant
symptoms and physician’s or patient’s preferences. Alpha-1 receptorantagonists, muscarinic receptor-antagonist, 5-alpha reductase
inhibitors, phosphodiesterase type-5 inhibitors or combination of
aforementioned drugs are usually helpful. Treatment should be
reevaluated after 6 to 12 months. Surgical therapy of LUTS is indicated
if medical therapy is insufficient or urinary retention caused by benign
prostatic obstruction is present. Relative indications for intervention
include moderate to severe LUTS, recurrent urinary tract infection,
overflow incontinence, bladder stones or diverticula, gross hematuria.
Patients with low cardiovascular risk and a prostate volume <80 ml
are recommended for transurethral resection of the prostate (TURP).
In case of prostate volume > 80 ml open prostatectomy or holmium
laser enucleation (HoLEP) is recommended.
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Anatomy and technique
A.G. Rampoldi
Interventional Radiology, Ospedale Niguarda, Milan, Italy
Knowledge of prostate vascular anatomy and a dedicated technique
are basic for obtaining the best clinical outcomes after PAE.
Prostatic arteries take origin normally from anterior branches of
hypogastric artery with 5 possible different patterns:
1-common origin of superior vesical artery and inferior vesical artery
( also named prostatic artery)
2-separate origin of the two arteries from hypogastric artery
3-prostatic artery from obturatory
4-prostatic artery from internal pudendal
5-in a percentage of 3,4% the prostatic artery arises from epigastric
artery or from external iliac or from superior gluteal or from inferior
mesenteric artery.
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Prostatic artery reaches the prostatic gland in the posterior-lateral side;
immediately after divides into two branches:the first directed centrally
to the transition zone and the second which follows the lateral border
of the prostate immediately below the capsule feeding the lateral
lobes. This branch sets up with the internal pudendal and the inferior
mesenteric artery the vascular network at the bottom of the gland.
In a percentage of 16% the prostate is fed by two arteries each side
and sometimes by three arteries.
It’s important to identify the vessels directed to the bladder or to the
rectum to avoid not-targeting embolization and serious complications.
The technique of embolization (PAE) is different compared to standard
embolization.
We use the acronym of “PERFECTED TECHNIQUE” to define the method:
first proximal and then distal deeply inside the arterial vascularization
of the prostate to inject more particles and obtain better results.
The approach is from femoral artery or left radial after local anesthesia.
A 5 french catheter (Multipurpose, Cobra or Simmons 1)is advanced
inside the hypogastric artery .
An angio is performed in ipsilateral oblique view (from 25 to 50
degrees) to identify the prostatic artery and its origin.
The same artery is afterwards catheterized through a micro-catheter
, 150 cm long, with distal diameter less than 2.4 french; our preferred
one has caliber of 2.0 or 1.8.
Different 0.016 and 0.014 guide-wires must be available to overcome
the winding of the vessels:the main features could be high support,
good trackability and multiple shape-ability.
Just reaching a correct position we start with injection of trisacryl
particles 300-500 micron.
Each vial holds 2 ml of particles and we add 10 ml of contrast media
and 10 ml of saline; a stable suspension is reached in 3-4 minutes.
To avoid spasm , 200 microgram of nitrate is injected before particles.
The embolization technique provides very slow injection of 1 ml
particles followed by 1 ml saline and after 3 ml of pumped saline to
pack the material.
We stop embolization when “near stasis” is obtained. After this, as
mentioned before, the micro-catheter is advanced and more particles
are injected.
During the procedure collimation, magnification, road maps and
each available radiological protections must be used to reduce X-rays
exposure.
In case of doubts the safe position of the micro-catheter must be
confirmed using Cone Beam CT.
Sometimes we need micro-coils, better with detach control, to create
a barrier against off-target embolization.
During the procedure an antibiotic (better ciprofloxacin) is injected
and then continued orally for one week.
Burning, voiding urgency are common after PAE and to reduce these
symptoms dedicated therapy is needed: a pain-killing drug during
procedure continued for 3-4 days; rectal corticosteroid against
urgency for one week onwards.
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Surgical outcome

Outcomes and follow-up

G. Siena
Department of Urology, University of Florence, Careggi Hospital,
Florence, Italy

R.E. Beasley
Vascular/Interventional Radiology Lab and Evanescence Vein Center,
Mount Sinai Medical Center, Miami Beach, FL, United States of America

The role of surgery in the treatment of male lower urinary tract
symptoms (LUTS) due to benign prostatic obstruction (BPO) is
reserved to patients , fit to surgery, who have not obtained adequate
relief from LUTS using conservative or medical treatments and in those
with recurrent or refractory urinary retention, overflow incontinence,
recurrent UTIs, bladder stones or diverticula and dilatation of the
upper urinary tract due to BPO, with or without renal insufficiency
(defined as absolute indications to surgery). Although in last decade
several treatments have been proposed for the treatment of moderate
to severe LUTS secondary to BPO, transurethral resection of the
prostate (TURP) still represents the standard of treatment in men with
the prostate size of 30-80 mL and can be performed both as bipolar
and monopolar resection. Transurethral incision of the prostate
(TUIP), instead, is recommended in case of prostate size <30mL
without a middle lobe. In case of larger prostates (80-100 mL), open
prostatectomy represents an effective procedure with acceptable
and durable functional outcomes while endoscopic enucleation
techniques (such as holmium laser enucleation -HoLEP-, Tm:YAG
laser assisted anatomical enucleation -ThuLEP- are emerging as safe
and minimally-invasive alternatives together with laser vaporisation
techniques (also known as “GreenLight” laser vaporisation of the
prostate) especially in patients receiving anticoagulant or antiplatelet
therapy. Minimally invasive prostatectomy (performed as laparoscopic
simple
prostatectomy and robot-assisted simple prostatectomy) has been
proposed as an alternative to open prostatectomy. Perioperative
outcomes and functional results are acceptable, although long term
series and randomized clinical trials are not available. Conversely,
in men unfit to surgery, the placement of prostatic stents has been
proposed as an alternative to an indwelling catheter but they actually
have a limited role due to an high frequency of local side effects
including the migration of the stent itself. The placement of prostatic
urethral lift (commonly known as UroLift) represents a novel technique
that allows to obtain an opening of prostatic urethra by retracting the
obstructing lateral lobes. Their use is primarily indicated in patients
interested in preserving ejaculatory function, with prostates < 70 mL
and no middle lobe. Other treatments for BPO are represented by
Transurethral microwave therapy (TUMT) and Transurethral needle
ablation of the prostate (TUNA). Compared to TURP, these procedures
show a decrease morbidity but a lower efficacy and durability with an
higher re-treatment rate.
In the recent years, several minimally invasive treatment for lower
urinary tract symptoms secondary to BPO have been proposed and
in this scenario prostate artery embolization (PAE) is emerging as a
viable, minimally invasive alternative to surgery. In the first instance,
PAE can be indicated in patients unfit for surgery and severe LUTS.
Indeed, this technique can have a role in those patients intended to
preserve their fertility, often compromised by surgical approaches, or
in patients with large median lobe that does not allow other minimally
invasive treatment such as UroLift.
In conclusion, the surgical therapy for BPO is a extended and constantly
updated field. To date, several techniques have been proposed. In this
scenario, strong evidences are needed to draw conclusions on safety
and long-term outcomes of the different techniques. Meanwhile, the
choice should be driven by surgeon’s experience/preference, patient’s
whishes and expectations and patient’s features that may make a
technique more appropriate than others.

Purpose:
1) To describe the post-procedural outcomes of Prostate Artery
Embolization (PAE) reported in the literature. This includes metaanalysis of the multiple large series papers of the major prostate
artery embolization trials as well as the most recent prostate artery
embolization trials.
2) To describe an optimal algorithm for post-procedural follow-up in
terms of immediate post-procedural care, assessment of long-term
procedural efficacy, and monitoring for possible post-procedural
adverse events.
Methods:
Since the initial 2002 report by Dr. John DeMeritt et al of improvement
of lower urinary tract symptoms (LUTS) after Prostate Artery
Embolization (PAE) in a patient with refractory hematuria, the
amount of clinical data generated about PAE in the treatment of
Benign Prostatic Hypertrophy (BPH) has grown significantly. Efficacy
measures usually evaluated both clinically and in the literature include
subjective symptom scoring systems, such as International Prostate
Symptom Score (IPSS ) and Quality of Life (QoL) Score, as well as
objective scoring systems, such as urodynamic measurements (Peak
Urine Flow Rate or Qmax) and prostate volume reduction. Current
randomized controlled trials have demonstrated comparative results
with TransUrethral Resection of the Prostate (TURP) with a low rate
of complications.
The acceptance of PAE as an effective method of treatment for BPH has
led to refinement of the procedure in order to in maximize therapeutic
results and minimize complications. Trials evaluating the effectiveness
of technique modifications have been published, including studies
examining the PErFecTED (Proximal Embolization First, Then Embolize
Distal) technique, flow manipulation via intra-arterial vasodilator
administration, and the use of balloon-occlusion catheters.
Post-procedural care includes a prophylactic course of antibiotics
in addition to analgesics [nonsteroidal anti-inflammatory drugs
(NSAIDS) and phenazopyridine plus or minus opioids]. Monitoring
for post-embolization syndrome and other adverse events is crucial
in the post-procedural follow-up period, especially given the high
morbidity related to inadvertent embolization of non-target organs
(rectum, bladder, muscle, seminal vesicals, penis). Our algorithm for
post-procedural follow-up includes office visits at 6 weeks, 3 months,
6 months, and 1 year, with symptom surveys [International Prostate
Symptom Score (IPSS ), Quality of Life (QoL) Score, and Sexual Health
Inventory in Men (SHIM) score] performed at each visit. Follow-up
Magnetic Resonance Imaging (MRI) to assess prostatic volume
reduction is performed at 6 and 12 months post-procedurally in
conjunction with urodynamic studies performed by our Urology
colleagues.
Results:
The results of the major and most recent Prostate Artery Embolization
(PAE) trials, including results of recent trials examining modifications
to current accepted techniques, will be described. In addition,
post-procedural follow-up will be discussed with a description of
immediate post-procedural care, long-term in office assessment of
post-procedural efficacy, as well as a description of possible adverse
events which could be seen.
Conclusion:
The growth of Prostate Artery Embolization (PAE) as an effective
and safe method of treating Benign Prostatic Hypertrophy (BPH) has
been fueled by a robust evidence base in the literature with defined
measurements of post-procedural outcomes. The participant in this
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lecture should leave informed about the outcomes data behind PAE, as
well as with a thorough understanding of a practical post-procedural
follow-up algorithm.
References
1. The development of human benign prostatic hyperplasia with
age. J Urol 1984; 132-474. Data from Berry, SJ, Coffey, DS, Walsh,
PC, et al.
2. Medium- and Long-Term Outcome of Prostate Artery
Embolization for Patients with Benign Prostatic Hyperplasia:
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Fundamental Course
Biopsy
3005.1
Lung biopsy
W. Prevoo
Radiology, Netherlands Cancer Institute-Antoni van Leeuwenhoek
Hospital, Amsterdam, Netherlands
Learning Objectives
1. To learn about indications for lung biopsy
2. To learn about techniques including tips and tricks for lung
biopsy
3. To learn about the complications of lung biopsy and how to
avoid and treat them
With the diffusion of chest CT’s an increasing number of pleural,
lung and mediastinal lesions is detected. Histological diagnosis is
frequently indicated to determine the optimal treatment options
(and treatment follow-up) for these lesions. Image guided biopsy
is one of the methods to obtain tissue specimens. CT fluoroscopy
and Ultrasound are the modalities of choice to guide the biopsy
procedures. CT fluoroscopy is most frequently preferred based on
the location of lung nodules, or (para) mediastinal lesions. In pleural
lesions real time ultrasound guided procedures may be the modality of
preference. Parameters affecting the selection of the most appropriate
imaging technique are lesions site, size and visibility as well as its
relationship with critical anatomical structures to be avoided.
Clinical indications, choice of needle technique depend on clinical
findings and findings by other modalities, like PET-CT, or following
(negative) bronchoscopy. Choice of needle types depends on location,
size and expected information of the sample. When multiple samples
are needed (biomarker analysis, sequencing, organoids, treatment
respons) core biopsies should be obtained through co-axial biopsy
systems.
A moderate risk of bleeding, abnormal clotting function or
thrombocytopenia should be recognised and corrected before the
procedure.
Whenever possible, the needle access site should be cephalic to the
ribs to avoid intercostal vessel and nerves puncture. In case of anterior
parasternal access, internal mammary vessels should be carefully
avoided. Furthermore large vessels and bronchi should be avoided.
And preferably physicians should adopt the shortest needle path to
the lesion without traversing through lungfissures.
The most common complication after biopsy of lunglesions is a
pneumothorax, significantly associated with no prior pulmonary
surgery, lesions in the lower lobe, greater lesion depth, and a needle
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trajectory angle of 45 degrees. The need for chesttube placement
maybe associated with pulmonary emphysema and deeper location
of the lesion.
Lung biopsy can be performed in daytime care.
Biopsy of lung nodules should be performed by physicians who are
aware of clinical oncological and surgical indications. They must know
to avoid or how to treat potential complications.
References
1. Capalbo E, Peli M, Lovisatti M, Cosentino M, Mariani P, Berti E,
Cariati M. Trans-thoracic biopsy of lung lesions: FNAB or CNB?
Our experience and review of the literature. Radiolog Med 2014
Aug;119(8):572-94.
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Biopsy. Cardiovasc Intervent Radiol. 2015 Dec;38(6):1595-602
8. Hiraki T, Mimura H, Gobara H, Shibamoto K, Inoue D, Matsui Y,
Kanazawa S. Incidence of and risk factors for pneumothorax
and chest tube placement after CT fluoroscopy-guided percutaneous lung biopsy: retrospective analysis of the procedures
conducted over a 9-year period.
AJR Am J Roentgenol. 2010 Mar;194(3):809-14.
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Transthoracic Needle Biopsies: 14-Gauge versus 22-Gauge
Needles. Ocak S, Duplaquet F, Jamart J, Pirard L, Weynand B,
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Rahman NM. Physician-based ultrasound-guided biopsy for
diagnosing pleural disease. Chest 2014 Oct;146(4):1001-1006.
11. Schubert P, Wright CA, Louw M, Brundyn K, Theron J, Bolliger
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3005.2
Mediastinum biopsy
M. Tsitskari
2nd Department of Radiology, University General Hospital Attikon,
Athens, Greece
Learning Objectives
1. To learn about indications for mediastinal biopsy
2. To learn about techniques for mediastinal biopsy including
approach and access routes
3. To learn about complications of mediastinal biopsy and how to
avoid and treat them
Image guided percutaneous needle biopsy of mediastinal masses is
a safe and reliable minimal invasive technique for obtaining tissue
for cytologic and histologic diagnosis of mediastinal lesions. Most of
these procedures are performed under Computed tomography (CT)
or ultrasonographic guidance that allows precise localization and safe
positioning of the needle biopsy. CT is established as the best imaging
method for needle biopsy guidance in even small lesions located in
any part of the mediastinum. Percutaneous guided biopsy has several
advantages over other alternative biopsy techniques. Image guidance
allows precise localization of target lesion and access to virtually all
mediastinal compartments, including those that are inaccessible with
other alternative methods, such as mediastinoscopy, transbronchial
biopsy and endoscopic ultrasound-guided biopsy.
Different techniques for CT-guided percutaneous needle biopsy of
mediastinal lesions have been advocated. The preferred method
is direct mediastinal approach, which enables extrapleural needle
placement avoiding the risk of pneumothorax. Extrapleural access to
a mediastinal lesion may be achieved via a parasternal, paravertebral,
transternal and suprasternal approach. However the presence of the
lungs, the major vessels of the mediastinum, the ribs and the trachea
sometimes do not allow direct mediastinal access to the target lesion.
In such instances a transpulmonary approach may be applied, which
involves transgression of the lung parenchyma and visceral pleural,
with a substantial risk of pneumothorax. Alternatively the needle may
be advanced through the pleural space, if presence of pleural fluid, or
after creation of iatrogenic pneumothorax.
Pneumothorax is the most common complication of image guided
transthoracic needle biopsies reported in the literature with
incidence ranging from 27%-54% post biopsy. Other complications
reported in the literature include pulmonary hemorrhage with or
without hemoptysis, pain, mediastinal and thoracic wall hemorhage.
Infrequent complications of mediastinal biopsies include vasovagal
reactions, air embolism, and tumour seeding.
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1990; 155:397–400
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to percutaneous transthoracic intervention: importance of the
internal mammary artery. AJR Am J Roentgenol 1990; 154:47– 49.
8. Grant TH, Stull MA, Kandallu K, Chambliss JF. Percutaneous
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3005.3
Musculoskeletal biopsy
R.L. Cazzato1, J. Garnon2, A. Gangi3
1Imagerie Interventionnelle, Hopitaux Universitaires de Strasbourg,
Strasbourg, France, 2Interventional Radiology, University Hospital of
Strasbourg, Strasbourg, France, 3Imagerie Interventionnelle, NHC,
Strasbourg, France
Learning Objectives
1. To learn about indications for MSK biopsy
2. To learn about techniques for MSK biopsy including approach
and access routes
3. To learn about complications of MSK biopsy and how to
avoid them
In the scenario of percutaneous image-guided tissue sampling,
musculoskeletal (MSK) biopsies represent a unique procedure since
specific needles are required to penetrate the bone. Moreover, in case
of primary MSK tumors, careful planning of the needle access taking
into account also the surgical planning is mandatory. Furthermore,
vessels and nerves are often in close proximity to bones thus, needing
particular care to be avoided. Lastly, generous analgesia and/or
sedation are almost the rule rather than the exception.
For these reasons, accurate knowledge and training is needed for
interventional radiologists.
The aim of this talk is to present the indications for MSK biopsy;
discuss devices, techniques and accesses; and briefly review common
complications and techniques that should be adopted in order to
minimize them.
References
1. Gangi A, Guth S, Guermazi A. Imaging in Percutaneous
Musculoskeletal Interventions. Springer-Verlag Berlin
Heidelberg; 2009; DOI: 10.1007/978-3-540-49929-9

3005.4
Solid abdominal organs
F. Mondaini
Radiology, Careggi University Hospital, Florence, Italy
Learning Objectives
1. To learn about indications for solid abdominal organ biopsy
2. To learn about techniques including tips and tricks for biopsy of
solid abdominal organs
3. To learn about the complications of solid abdominal organ
biopsy and how to avoid and treat them
Usually intra-abdominal masses are identified by radiological
investigations, but in some cases it is not easy to distinguish benign
lesions from malignant lesions. A biopsy is needed to confirm diagnosis
of a specific malignancy, characterize metastases, evaluate response
to therapy or to confirm recurrence. Biopsies of the intra-abdominal
organs guided by imaging allow diagnosis with minimally invasive
procedures with low complication rate. Different imaging modalities
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may be used to guide the procedure, including CT, ultrasound, MRI
and fluoroscopy. Various needles and devices have been developed
and marketed for specific applications. In some cases the target to be
subjected to needle biopsy is not easily reachable, but in most cases,
with some precautions, you can perform biopsy safely.
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News on Stage Session
Embolisation News on Stage
404.1
Novel approach for anterograde obliteration of gastric varices
utilizing intravascular ultrasound
R. Melikian1, H. Aryafar2
1Radiology, University of California San Diego, San Diego, CA, United
States of America, 2Department of Radiology, UCSD Medical Center,
San Diego, CA, United States of America
Purpose: To describe a novel approach for anterograde obliteration
of gastric varices (GV) via a transjugular intrahepatic route utilizing
intravascular ultrasound (IVUS).
Material and methods: Retrospective analysis of six patients at a
single institution from December 2014 to July 2017 who underwent
either anterograde only or anterograde and retrograde transvenous
obliterations of gastro-esophageal (GOV) or isolated GV’s utilizing IVUS
for anterograde access. Two of the six cases were complex involving
splenic vein thrombolysis. Embolization materials included coils,
plugs, cyanoacrylate, and 3% Sotradecol/Lipiodol foam solution.
Patients were followed clinically and had post-procedural imaging
and/or endoscopy.
Results: GOV’s and isolated GV’s were technically successfully treated
in 83% of cases (5/6) with one treatment terminated early due to
unsuccessful recanalization of a chronically thrombosed splenic vein.
Right hepatic vein (RHV) to the right portal vein (RPV) was selected
for intrahepatic access in 66% of the cases and MHV to the LPV in 33%.
Average number of intrahepatic needle passes utilizing IVUS was 1.8.
Average procedure start to first portal venogram time of 44.6 minutes.
Retrograde obliteration techniques were combined with anterograde
in 50% (3/6) of cases. TIPS stents were contraindicated due to hepatic
encephalopathy and acute liver failure. One patient was lost to
follow-up. GV’s were significantly decreased in size or obliterated
in 100% (4/4) of cases on follow-up cross-sectional or endoscopic
imaging. There was one complication of biliary sepsis. Re-bleeding
occurred in one patient though follow-up endoscopy was negative.
Conclusion: TIPS access with IVUS guidance is a safe and effective
alternative approach for anterograde obliteration of gastric varices.

404.4
Direct percutaneous sac puncture for type II endoleak
management
G. Falcone1, M. Citone², F. Mondaini², C. Raspanti1, G. Gabbani1,
E. Casamassima1, F. Fanelli3
1Interventional Radiology Unit, Careggi University Hospital, Florence,
Italy, 2Radiology, Careggi University Hospital, Florence, Italy, 3Vascular
and Interventional Radiology Unit, “Careggi” University Hospital,
Florence, Italy
Purpose: Tipe II Endoleak (EL) represents the most common
complication of endovascular aortic repair (EVAR).
Treatment managment are based on arterial embolization of the ileolumbar branches and/or inferior mesenteric artery. However in some
cases embolization cannot be successfully performed. We report our
experience with direct trans-lumbar sac embolization.
Material and methods: Thirty-nine patients with EVAR type II EL
underwent EL embolization due to an increase of sac diameter
(>5mm in the last 6months.) Direct sac puncture via trans-lumbar
approach was carried out. Patients were prone under local
anesthesia. CT-fluoroscopy was used as a guidance for sac punture
and embolization. Sac access was performed using a 5-Fr needlecatheter. A coaxial system (4Fr catheter + 2.7 microcatheter) was used.
Embolization of the sac and feeding vessels was done using Onyx
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with/out combination with coils. Follow-up evaluation was done at
3, 6, 12 months.
Results: Technical success - complete sac exclusion-was achieved
in all cases (100%). No minor or major complications were observed.
Reintervention was necessary in 2 pts (5.12%) due to sac reperfusion.
This was correlated to the learning curve. After second reintervention
no sac reperfusion occurred. At 12-months CT-scan skrinkage of sac
was observed in 30 patients (76.92%), while in 9 (23.07%) the sac
remain stable. No evidence of recurrent EL in all cases.
Conclusion: Trans-lumbar direct sac puncture seems to be a safe and
effective technique allowing complete sealing of the feeding vessels
and of the aneurysmatic sac.

404.5
Contrast clearance following hepatic transarterial
embolization with radio-opaque and non-radio-opaque micro
beads in swine
A.S. Mikhail1, W. Pritchard1, Q.M.B. De Ruiter1, I. Bakhutashvili1,
J. Esparza-Trujillo1, D.L. Woods1, A.L. Lewis2, J. Karanian1, B.J. Wood1
1Center for Interventional Oncology, Radiology and Imaging
Sciences, NIH Clinical Center, Bethesda, MD, United States of
America, 2Biocompatibles UK Ltd., BTG International Group Company,
Camberley, United Kingdom
Purpose: To characterize soluble contrast clearance based on
temporal changes in CBCT enhancement following transarterial
embolization (TAE) with radiopaque and radiolucent embolic beads.
Material and methods: This study was approved by the Institutional
Animal Care and Use Committee. Healthy domestic swine received
three intra-arterial injections into different liver lobes: 1) free contrast
(10mL,Omnipaque 350); 2) radiolucent beads (RLB) (70-150µm,LC
Bead®) suspended in contrast; and 3) radiopaque beads (ROB) (70150µm,LC Bead LUMITM) suspended in contrast. Beads were delivered
under fluoroscopy until stasis. Sequential CBCT scans were acquired
following administration of beads and/or contrast at 2, 4, 8, 16, 32, 48
and 64min. Intensity-based image segmentations were performed
to assess relative changes in enhancement over time including total
enhanced blood vessel length (EBVL) and enhanced volume (EV).
Results: EBVL and EV decreased until reaching zero 16 and 48min after
injection of contrast alone and RLB with contrast, respectively. For ROB
administered with contrast, EBVL and EV decreased by 40 and 58%
by 48min post-TAE, respectively, with no further decreases observed.
ROB and RLB with contrast demonstrated similar patterns of contrast
clearance whereby >95% occurred by 32min post-TAE.
Conclusion: Washout of contrast in normal liver occurred over a
similar time course for ROB and RLB with complete clearance by 48min
following TAE, but with persistent vascular opacification with ROB, as
expected. While it is unclear if tumor behaves with similar patterns,
the washout curves in normal tissue could still inform timing of CBCT
or CT assessment post-TAE with ROB, which often includes normal
liver tissue.

404.6
The practice of mixing biological embolics and radiographic
contrast: “Is it safe?”
T. Ncube1, G. Wagner1, D.W. Edwards2, R.E.B. Watson3, G.C.
Smith1, H.-U. Laasch2
1Dept. of Natural Sciences, University of Chester, Chester, United
Kingdom, 2Dept. of Radiology, The Christie, Manchester, United
Kingdom, 3School of Biological Sciences, Manchester University,
Manchester, United Kingdom
Purpose: Animal-derived gelatine and collagen are widely used as
hemostatic and embolic agents. However mixing these with radiographic contrast is off-licence.
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We investigate the stability of these compounds and the risk of harmful interaction through a series of experiments using a combination
of high-end analytical methods.
Material and methods: Commercially available 500mg doses of
microfibrillar collagen were mixed under aseptic conditions with
Iohexol 140 and stored under temperature-controlled conditions.
Analysis was performed using optical microscopy, infrared, 1H and 13C
NMR spectroscopy, HPLC chromatography and mass spectrometry.
Baseline characteristics of the two substances were recorded and the
mixtures analysed at weekly intervals.
Results: Mixing collagen with aqueous media (saline or contrast)
resulted in immediate expansion of the fibres, followed by slower
swelling, as seen by optical microscopy. Shape and integrity of the
collagen fibres remained unchanged after 3 weeks, but fibre bundles
can disintegrate in the swelling process to add volume.
Comparison of the spectroscopic characteristics of the components
with those of the mixture confirmed that spectra are additive. The
spectra remained unchanged over 2 months, no signals indicating
contrast-collagen-interaction were found.
No evidence of chemical degeneration were identified with any of
the techniques.
Conclusion: Optical microscopy identifies a potential beneficial
swelling of collagen fibres, which would aid tamponade and
hemostasis.
No structural alteration was seen during and beyond the usual dwell
time in the human body.
Also, no chemical changes in the collagen and contrast agent
were detected with the methods used. Results from more detailed
biochemical analysis and comparison with other hemostats will be
presented.

Free Paper Session
Oncologic interventions 1
606.1
Epigenetic re-expression of branched chain aminotransferase
enables survival of HCC cells under TACE-like ischemia
M. Sheng, S. Pulido, D. Ackerman, M. Noji, M. Silk, G.J. Nadolski,
S. Hunt, T. Gade
Radiology, Hospital of the University of Pennsylvania, Philadelphia, PA,
United States of America
Purpose: Transarterial chemoembolization(TACE) is the current gold
standard treatment for unresectable hepatocellular carcinoma(HCC).
Under TACE-like ischemia, HCC cells undergo metabolic reprogramming that enables survival by facilitating reduction-oxidation chemistry homeostasis and modulating protein metabolism. Given the role
of leucine metabolism in protein homeostasis, we hypothesized that
branched-chain aminotransferase(BCAT1,BCAT2) enzymes are essential for enabling alterations in amino acid metabolism required for cell
survival under TACE-like ischemia.
Material and methods: RNA-sequencing data for 300 HCC tumors
and 50 normal livers were downloaded from the Cancer Genome
Atlas(TCGA) HCC project. Gene-set analyses was performed using
comprehensive lists of genes encoding mRNA with altered expression
levels. Cell viability assays were performed on established human HCC
cell line(SNU-449) to assess role of BCAT in vitro under TACE-like ischemia versus standard conditions. Changes in BCAT protein and RNA
levels were elucidated with Western blot and qPCR. Currently, WST-1
viability assays are being performed in HCC cell lines in the presence
of a BCAT inhibitor(Cayman Chemical).
Results: RNA-sequencing analysis of the TCGA data demonstrate
a 2-3 fold increase in BCAT1/2 levels in HCCs compared to normal
liver(p=0.017), consistent with epigenetic re-expression of protein.
These expression levels directly correlated with disease stage. BCAT
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protein expression also increased in HCC cells under TACE-like ischemia. Viability experiments using a pharmacologic BCAT inhibitor are
underway to study essentiality of BCAT for cell survival under TACElike ischemia.
Conclusion: BCATs are epigenetically re-expressed in HCC and activated under TACE-like ischemia. Results from ongoing experiments
studying the essentiality of BCAT for cell survival under ischemia using
pharmacologic BCAT inhibition are underway.

606.2
Pharmacokinetic analyses in patients with unresectable
hepatocellular carcinoma treated by TACE with doxorubicin
drug-eluting microspheres
K. Malagari1, A. Denys2, J. Bruix3
12nd Dept. of Radiology, University of Athens Medical School, Athens,
Greece, 2Radiology and Interventional Radiology, CHUV, Lausanne,
Switzerland, 3BCLC Group, Liver Unit - Hospital Clinic, University of
Barcelona, Barcelona, Spain

Purpose: LifePearl-DOXO is a multicenter, ongoing, prospective study
that assess the pharmacokinetic (PK) profile, maximum tolerated dose,
safety and efficacy of LifePearl® microspheres loaded with doxorubicin for treatment of unresectable hepatocellular carcinoma by transarterial chemoembolization.
Material and methods: Twenty patients enrolled (60% males), mean
age of 72.6±8.0 years, 95 % Child Pugh A, and 100% ECOG PS 0, BCLCA
A and B, 3 and 16 patients respectively. Mean number of lesions 2.16
± 1.42 and mean sum of diameters 65.11 ± 32.94mm.
In cohort I, the loading dose was escalated from 75 via 100 to 150mg
under the supervision of a safety review board with 3 patients in each
group. Blood samples, collected on pre-specified time points, were
analyzed by an independent laboratory. After safety evaluation of the
highest dose, enrollment of additional 15 patients in cohort II started
for PK and treatment efficacy evaluation.
Results: The mean systemic Cmax (ng/mL) at 75 mg of doxorubicin
was 256.1±191.3, at 100 mg – 159.9±48.4 and at 150 mg – 451.9±192.1.
Adverse events were reported in 17 patients, 76.9% grade 1-2 and
21.2% grade 3.There was only one grade 4 adverse event (tumor
rupture and bleeding) not related to LifePearl® as judged by the
investigator.
According to mRECIST in target lesions, objective response rate was
achieved in 69.3% out the 13 patients evaluated at 3 months followup. (CR-30.8%, PR-38.5%, SD-23.1% and PD-7.7%).
Conclusion: Preliminary results indicate that LifePearl® is safe with no
significant toxicities and achieves favorable response rate at 3 months.
Final study results will be presented.

606.3
Long-term outcomes of HCC undergoing DEB-TACE for
downstaging compared to tumors within Milan criteria
receiving DEB-TACE for bridging before liver transplant
B.B. Affonso1, J.M. Motta-Leal-Filho1, F.L. Galastri1,
R.N. Cavalcante1, P.M. Falsarella1, N. Wolosker2, F. Nasser1
1Radiologia Vascular Intervencionista, Hospital Israelita Albert Einstein,
São Paulo, Brazil, 2Vascular Surgery, Hospital Israelita Albert Einstein,
São Paulo, Brazil
Purpose: To compare the outcomes of 64 patients with HCC undergoing DEB-TACE downstaging to fit into Milan criteria(MC) with 136
patients listed for liver transplantation(LT) with HCC undergoing DEBTACE for bridging.
Material and methods: Single center, prospective cohort study.
Inclusion from april 2011 to june 2014. Downstaging subgroups were
defined as: G1= 1 lesion > 5 and ≤ 8cm(n=12); G2= 2 or 3 lesions at least
one > 3 and ≤ 5cm(n=20); G3= 4 or 5 lesions each ≤ 3cm(n=5); G4= 2 or
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3 lesions at least one > 5cm(n=5). Total tumor diameter was ≤ 8cm for
G1,2,3 and 4. G5= total tumor diameter > 8cm(n=22). Groups downstaging and bridging were compared regarding LT and recurrence
rates, overall survival and recurrence-free survival rates.
Results: More patients underwent liver transplantation in bridging
group than in downstaging (65.9% vs 33.9%, p=0.001). Posttransplantation recurrence was more frequent in downstanging
group (23.8% vs 5.61%). Among downstaging patients, G4 showed
the best eligibility for LT (60%) and didn’t present any case of HCC
recurrence. Median time from first DEB-TACE to LT in downstaging and
bridging groups were 10.34 and 7.68 months(P=0.028), respectively.
Kaplan-Meier’s 5-year post-transplant survival and recurrence-free
probabilities were: downstaging group(74% and 65%) and bridging
group(73% and 75%), respectively(P=0.31 and P=0.93). Median overall
survival and recurrence-free survival were: dowstaging group(1150
and 1104 days) and bridging group(1083 and 1070 days), respectively.
Conclusion: Successful downstaging of HCC to within MC was
associated with a lower rate of LT and 4 times more HCC recurrence.
Despite this, both groups had comparable post-transplant survival.

606.4
Histopathological evaluation of solitary LR-5 HCC tumors
undergoing DEB-TACE prior to liver transplantation: endhole
(EH) vs microvalve infusion catheters (MVI)
J. Titano1, A. Arepally2, A. Fischman3, S. Citron4, D. Joelson5,
R. Shrestha5, R. Rubin5
1Radiology, Icahn School of Medicine at Mount Sinai, New York,
NY, United States of America, 2Interventional Radiology, Piedmont
Healthcare, Atlanta, GA, United States of America, 3Associate Professor
Radiology and Surgery, Icahn School of Medicine at Mount Sinai, New
York, NY, United States of America, 4Radiology, Piedmont Healthcare,
Atlanta, GA, United States of America, 5Piedmont Transplant Institute,
Piedmont Healthcare, Atlanta, GA, United States of America
Purpose: To compare tumor response and tumor necrosis in Solitary
LR-5 HCC Tumors prior to orthotopic liver transplantation (OLT) with
two different catheter delivery systems: standard endhole catheter
(EH) versus Microvalve Infusion Catheters (MVI)
Material and methods: In this single center retrospective study, all
treatment naive cirrhotic patients with solitary LIRADS 5 HCC tumors
less than 6.5 cm who underwent DEB-TACE over a two year period
were evaluated. A total of 88 patients underwent DEB-TACE (LC
Beads 100-300 µm) with either the use of EC (n=70) or MVI (n=18).
Blinded radiological review of follow-up images were performed,
and tumor response assessed using mRECIST criteria. The explanted
livers in patient from the EH arm (n=18) and the MVI arm (n=6) were
examined histologically for necrosis and intratumoral distribution
of microspheres (blinded pathological review). Two-sided Pearson
Chi-square Test and Fisher Exact Test was utilized to assess statistical
significance.
Results: Both groups were similar for age at sex, race, lobar
involvement, and HCC etiology. Patients in the MVI arm had a larger
tumor size in comparison to EH (p>.05). Blinded pathological analysis
show consistently higher percentage of tumor necrosis in the liver
specimens treated with MVI (90.0 ± 3.2%) vs. EH ( 56.1 ± 44.5%)
(p=0.006). Greater concentrations of beads were observed within the
tumor relative to the surrounding tissue in MVI explants (88.7 ± 10.6%)
vs. the EH explants (55.3 ± 32.7%) (p=0.002).
Conclusion: The use of MVI in DEB-TACE results in significantly higher
concentration of beads in the tumor and a higher rate of tumor
necrosis (p<.05).
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606.5
Predicting patient survival after TACE for HCC using a neural
network: a promising tool
D. Pinto dos Santos1, A. Mähringer-Kunz2, B. Baessler1, S. Koch3,
A. Weinmann4, R. Kloeckner2
1Radiology, University of Cologne, Köln, Germany, 2Department of
Diagnostic and Interventional Radiology, University Medical Center of
the Johannes Gutenberg University Mainz, Mainz, Germany, 3Clinical
Registry Unit, University Medical Center of the Johannes
Gutenberg University Mainz, Mainz, Germany, 4Internal Medicine,
Universitätsmedizin der Johannes Gutenberg-Universität Mainz, Mainz,
Germany
Purpose: To develop a survival prediction model for patients with
intermediate stage hepatocellular carcinoma (HCC) undergoing
transarterial chemoembolization (TACE).
Material and methods: For this retrospective analysis, we evaluated
792 patients who underwent TACE for HCC at our tertiary referral
centre between 01/2005–01/2017. Clinical parameters were acquired
from the institutions clinical registry and laboratory system.
Radiological response was evaluated in consensus by two board
certified radiologists experienced in HCC imaging.
We built a neural network, which included all parameters used by
other clinical risk scoring systems: baseline BCLC stage, patient age,
alpha-fetoprotein level, tumour size and number, as well as change
of Child-Pugh stage, AST, and radiological response after first TACE.
Results: With ten-fold cross validation the neural network showed a
promising performance at predicting one-year survival with an area
under ROC curve of 0.69 and a positive predictive value of 78.6%. This
outperforms other established risk stratification scores such as ART,
ABCR, STATE, START, and SNACOR.
Conclusion: Neural networks could prove superior in predicting
patient survival after TACE for HCC compared to other commonly
used scoring systems. Once established, such prediction models could
easily be deployed in clinical routine and help in determining optimal
patient care. Inclusion of additional parameters in the prediction
model is likely to further increase its performance.

606.6
Irinotecan drug-eluting beads chemoembolization (DEBIRI)
plus mFolfox6 as front-line treatment in patients with non
resectable liver dominant metastases of colorectal cancer
(FFCD 1201 phase II trial): result of single-arm, open-labelled
phase II study
O. Pellerin1, S. Pernot2, V. Vidal3, J.-P. Tasu4, J. Marsot5,
C. Monterymard6, C. Lepage7, J. Taieb2, M.R. Sapoval1
1Interventional Radiology, Hopital Européen Georges Pompidou, Paris,
France, 2Digestive Oncology, Hôpital Européen Georges Pompidou,
Paris, France, 3Service de Radiologie, Hôpital Timone Adultes,
Marseille, France, 4Interventional Radiology, CHU de Poitiers, Poitiers,
France, 5Radiologie, Clinique JEAN MERMOZ, Lyon, France, 6Data
management, Fédération Française de Cancérologie Digestive, Dijon,
France, 7Digestive Oncology, CHU de Dijon, Dijon, France
Purpose: The primary objective of this study was to assess the
progression-free survival (PFS) rate at 9 months (Fleming design,
H0: 55%, H1: 75%) after mFOLFOX6 plus DEBIRI in liver metastases of
colorectal cancer (LMCRC) chemo-naive patient.
Material and methods: In this study LMCRC chemo-naïve patient (no
prior chemotherapy for metastatic disease) with non-resectable liverdominant disease, liver involvement <60%, adequate organ function,
age ≥ 18 years, PS ≤ 2 were included and received mFOLFOX6 every 2
weeks plus 4 courses of DEBIRI. DEBIRI were performed with 100mg
of irinotecan per lobe, every 2 weeks, alternating right and left lobe.
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Results: 57 patients (63 years [44-78]) PS 0-1: 95%were enrolled with a
median number of liver metastases 9.5 [1-20]. 49% of patients received
the full schedule treatment. Main grade 3-4 toxicities were neutropenia (24.6%), diarrhea (12.3%), abdominal pain (10.5%), and pancreatitis/cholecystitis (8.8%/5.3%). One toxic death occurred. PFS rate at 9
months was 53.6% (95% CI, 41.8%-65.1%). Disease control rate (RECIST)
was 92.8% (CR 3.6%, PR 69.6%, SD 19.6%). Tumor shrinkage (>20%)
occurred in 85.7% and median depth response was -47% (-100% to
+38%). 19 (33%) patients had a R0 surgery +/- ablative therapy. With a
median follow-up of 27.5 months (95% CI, 21.0; 30.6), median OS was
33.1 months (95% CI, 25.7; 46.1) and median PFS 10.8 months (95% CI,
8.18; 12.32).
Conclusion: Despite the primary endpoint was not met, mFOLFOX6 +
DEBIRI as front line treatment allow an excellent disease control rate
in non-resectable LMCRC with deep responses, leading to secondary
resection in 1/3 of patients.

606.7
Predicting treatment response of colorectal cancer liver
metastases to cTACE using diffusion-weighted MRI: Value of
pretreatment apparent diffusion coefficient (ADC) and ADC
changes
T.J. Vogl1, M. Lahrsow2, M. Bickford3, M.H. Albrecht1
1Institut für Diagnostische und Interventionelle Radiologie,
Klinikum der Johann Wolfgang Goethe-Universität, Frankfurt,
Germany, 2Department of Diagnostic and Interventional Radiology,
Frankfurt University Hospital, Frankfurt, Germany, 3College of Medicine,
MUSC, Charleston, AL, United States of America
Purpose: To use absolute pretreatment apparent diffusion coefficients
(ADC) derived from diffusion-weighted MRI (DWI) to predict response
to repetitive conventional transarterial chemoembolization (cTACE) for
unresectable liver metastases of colorectal carcinoma (CRLM) at one
and three months after initial start of treatment
Material and methods: 55 metastases in 34 patients were examined
with DWI prior to treatment and one month after initial cTACE.
Treatment was performed in 4-week intervals. Response was evaluated
at one and three months after start of therapy. Metastases showing
a decrease of ≥30% in axial diameter were classified as responding
lesions.
Results: One month after initial cTACE, 7 lesions showed early
response. There was no significant difference in absolute pretreatment
ADC values between responding and non-responding lesions
(p=0.94). Three months after initial cTACE, 17 metastases showed
response. There was a significant difference (p=0.021) between
absolute pretreatment ADC values of lesions showing response
(median 1.08x10-3mm²/s) and no response (median 1.30x10-3mm²/s).
Pretreatment ADC showed fair diagnostic value to predict response
(AUC 0.7). Lesions showing response at three months also revealed
a significant increase in ADC between measurements before
treatment and at one month after initial cTACE (p<0.001). Applying
an increase in ADC of 12.17%, response at three months after initial
cTACE was predicted with a sensitivity and specificity of 77% and 74%,
respectively (AUC 0.817).
Furthermore, there was a significant correlation (r=0.651, p<0.001)
between percentage change in size in ADC and after third cTACE.
Conclusion: In patients with CRLM, ADC measurements are potential
biomarkers for assessing the response to cTACE.

Free Papers / News on Stage

133

Free Paper Session
Clinical practice 1
607.1
Patient safety in interventional radiology: The CIRSE IR
checklist as a basis for peri-procedural intervention in 669
patients
P. Huespe1, S. Oggero1, S.H. Hyon2
1Image Guided Minimally Invasive Surgery, Hospital Italiano de Buenos
Aires, Buenos Aires, Argentina, 2Surgery, Hospital Italiano de Buenos
Aires, Buenos Aires, Argentina
Purpose: To evaluate safety interventions resulting from
implementation of the CIRSE IR-Checklist in an image guided
minimally invasive surgery service.
Material and methods: A retrospective cohort study included
669 consecutive patients, admitted between 2012 and 2018, who
underwent percutaneous biliary procedures (drainage, 328; balloon
dilatations, 177; stent placement, 104; and transluminal forceps biopsy,
70). Planning workup was done 24-hours prior to procedure. Clinical
records and all items in the CIRSE IR-Checklist were reviewed, so that
specific interventions were detected and effected once checklist was
concluded, or during sing-in. Peri-procedural interventions based on
checklist items or potential process deviation-factors (e.g., allergy,
specific antibiotic, correction of coagulopathy, need for ICU bed)
were recorded. Morbimortality was assessed with the Dindo-Clavien
scale (D-C).
Results: During procedure planning and sing-in, the following
deviations were detected and/or corrected: Lack of informed consent,
57 (9%); allergies to drugs/contrast material, 40 (6%); coagulation
screen test altered, 110 (15%); anticoagulant administration, (61) 9%;
post interventional ICU bed required, 43 (6%); specific antibiotic
prophylaxis, 109 (16%); and specific medication, 93 (13%). Patients with
multiresistant infections, 73 (10%); and the requirement of another
surgical team participation, 24 (3%); were also checked at this time.
This information was shared to the anesthesiologist prior sing-in, and
reinforced at IR-suite safety checklist, improving patient health care
and reducing operative time.
Overall morbidity, major morbidity (D-C >2), and mortality were 8%,
3.7% and 0.8%, respectively.
Conclusion: CIRSE IR Checklist allows to detect potentially
process-deviation situations and perform specific peri-procedural
interventions, increasing patient safety and probably reducing the
incidence of adverse effects.

607.2
Image guided tumor biopsies in a prospective molecular triage
study (MOSCATO-01): what are the risks?
C. Prud’homme1, L. Tselikas2, F. Deschamps2, T. de Baère1
1Interventional Radiology, Institut Gustave Roussy, Villejuif,
France, 2Interventional Radiology, Gustave Roussy - Cancer Campus,
Villejuif, France
Purpose: To describe complications of percutaneous image-guided
biopsies for genomic analysis in cancer patients, their management
and to determine pre-procedural risk factors.
Material and methods: Data from biopsies performed at a single
center in the prospective MOSCATO-01 clinical trial were recorded
between December 2011 and March 2016. Data included: patient
demographics, tumor characteristics, the handling of each procedure,
complications and their management. Univariate and multivariate
analyses were performed to determine predictive factors for
complications.
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Results: Eight hundred and seventy-seven image guided biopsies were performed, with a mean of 4.4 samples taken per biopsy.
Biopsies were performed for tumors in the liver (n =363), lungs (n
=229), lymph nodes (n = 138), bones (n =15) and other sites (n = 124),
under CT (38.4%) or US guidance (61.6%). Eighty-nine patients (10.1%)
experienced complications of which n=58 (6.6%) were grade 1; n=23
(2.6%) grade 2 and n=12 (1.4%) grade 3. There was 0% of grade 4 and
no biopsy related death occurred. Among the complications, the most
common were: pneumothorax (n=51/89, 57.3%) with 3 patients requiring chest tube placement, hemorrhage (n=24/89, 27%) with 3 patients
requiring trans-arterial embolization, and pain (8/89, 8.9%). By multivariate analysis only the biopsied organ (lung vs others) OR=27.23
[4.93-242.76] was a significant risk factor in our population (p<0.01).
Biopsies where contributive for genomic analysis in 95.3% of cases.
Conclusion: Percutaneous image-guided core-needle biopsies are
feasible and safe in cancer patients for molecular screening. Lung
biopsies present a higher rate of pneumothorax complication than
other biopsied organs.

607.3
The safety and efficacy of hemostasis with InnoSEAL versus
Clo-Sur PAD after transarterial chemoembolization: a
randomized controlled trial
S.M. Seol1, S.-Y. Chun1, M.Y. Lee1, K.M. Kim1, J.H. Shin1,
P.H. Kim1, M.S. Lee2
1Radiology, Asan Medical Center, Seoul, Korea, 2R&D Center,
InnoTherapy Inc., Seoul, Korea

Purpose: This study was to compare the safety and efficacy of vascular
hemostatic devices ( InnoSEAL , Clo-Sur PAD) following Transarterial
Chemoembolization through femoral artery access.
Material and methods: The study was approved by the institutional
review board and all patients gave written informed consent. In a
randomized trial, InnoSEAL (n=48) was compared with Clo-Sur PAD
(n=52) in patients after TACE with femoral artery approach (5-French
sheath). Hemostasis time, time to ambulation, and access-site
complications after hemostasis (Immediately after hemostasis and 7
days after TACE) were recorded.
Results: The average time to hemostasis was 5.6 ± 1.0 min (InnoSEAL)
and 5.3 ± 0.7 min (Clo-Sur PAD), and both groups achieved ambulation
after 3 hours of hemostasis. The immediate complication of access site
was not different between the InnoSEAL and Clo-Sur PAD (Hematoma:
1.9%, 2.1%; P>0.05). The rate of delayed complication was lower in
InnoSEAL group (4.2 %) than in Clo-Sur PAD group (Ecchymosis:
17.3%; p=0.036). There was no statistical difference between the
complicated groups and the uncomplicated groups for prothrombin
time, platelet count.
Conclusion: Hemostasis time and ambulation time was not
significantly different, and immediate complications were rare
(Hematoma: 1.9%, 2.1%). However, InnoSEAL is better than Clo-Sur
PAD regarding delayed complication such as ecchymosis (p=0.036).

607.4
Combined endoscopic and fluoroscopic balloon dilation in
patients with Eustachian tube dysfunction
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positioned at the ET pharyngeal orifice using endoscopic guidance
under local anesthesia. A 0.035-inch guide wire and 20-mm long
balloon catheter with a diameter of 6 mm were used to dilate the
cartilaginous portion of the ET under fluoroscopic guidance. Clinical
examinations were performed 1 week, 1 month, and 3 months after
the procedure in the outpatient clinic. Patients were assessed in
terms of their ability to perform a Valsava maneuver, and changes in
symptoms according to ETDQ-7 score.
Results: Balloon dilation was attempted in a total of 17 patients. Mean
of preprocedural ETDQ-7 score was 18.9 ± 8.6. Balloon dilation was
technically successful and well-tolerated in 100% (17/17) of patients.
No major complications related to dilation occurred in any patients.
During the median follow-up period of 2 months (range, 1 – 7 months),
35.3% (6/17) of patients were able to perform a Valsalva maneuver. The
ETDQ-7 score was improved in 100% (17/17) patients. The ETDQ-7 score
improvement compared to the score before procedure at the 1-week,
1-month, and 3-month follow-ups were 2.4, 4.4, 8.9, respectively (P
< 0.05).
Conclusion: Combined endoscopic and fluoroscopic balloon dilation
seems to be technically feasible and safe in the treatment of ET
dysfunction.

607.5
Social Media Presence of American Specialty Societies
C. Hyman1, R. Chand2
1Department of Radiology, Brown Medical School, Providence, RI,
United States of America, 2Diagnostic Radiology, John H. Stroger, Jr.
Hospital of Cook County, Chicago, IL, United States of America
Purpose: Social media outreach is a constantly evolving field with
little systematic evaluation. Medical specialty societies have been
dedicating major resources to increasing social media activity. We
analyzed the online presence of each society.
Material and methods: The 119 American medical specialty societies
recognized by the American Medical Association’s House of Delegates
were analyzed for total Tweets, Followers, Tweets per month, Klout
Score, and for what interface was used to post Tweets. Klout Score
assigns hierarchal ranking from 1-100 based on a proprietary formula
that measures audience active interaction with posts.
Results: In all, 108/119 (90.7%) specialty societies had a publicly
available Twitter account. The median (range) number of followers
was 5716.5 (6-74500). The median (range) number of Tweets per month
was 36.0 (0-322) The median Klout Score was 50 with a standard
deviation of 15.7. Over half (58.9%) used a second-party social media
management platform. Twitters that used these interfaces had a
higher average Klout Score (55.3 vs 44.1, p=0.0003). Total number of
followers showed a stronger correlation with Klout Score (r= 0.6) then
Tweets per month (r=0.5).
The SIR had the 32nd highest Klout Score (57) and the 56th most
followers with 5130. With one of the more active Twitters, SIR ranked
19th in Tweets per month with 114.
Conclusion: Medial societies have established large social media
presences. The Society of Interventional Radiology’s Twitter is among
the most active and has a relatively large influence for a field of its size.

H.-Y. Song1, K.Y. Kim2, J.-H. Park 2, S.H. Yoon2, J. Choi2
1Radiology, Asan Medical Center, Seoul, Korea, 2Radiology and
Research Institute of Radiology, Asan Medical Center, Seoul, Korea
Purpose: To prospectively evaluate the technical feasibility and safety
of combined endoscopic and fluoroscopic balloon dilation in patients
with Eustachian tube (ET) dysfunction.
Material and methods: Patients were prospectively enrolled from the
otolaryngology practice at a single tertiary referral center. A curved
guiding catheter was placed transnasally into the posterior nares and
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607.6
Vacuum-assisted aspiration thrombectomy for the treatment
of acute thrombotic superior mesenteric artery (SMA)
occlusion: International case series
B. Huasen1, A. Massmann2, E. Beropoulis3, M.A. Gelabert4,
M. Sponza5, C. Marcelin6, S.P. D’Souza7, L.D. Nguyen8, T. Bisdas3
1Interventional Radiology, Auckland City Hospital, Auckland, New
Zealand, 2Diagnostic and Interventional Radiology, Saarland
University Medical Center, Homburg, Germany, 3Vascular Surgery, St.
Franziskus Hospital, Muenster, Germany, 4Radiology, Hospital Dr. Josep
Trueta, Girona, Spain, 5Radiology, Azienda Ospedaliera S Maria della
Misericordia, Udine, Italy, 6Vascular Imaging, CHU Bordeaux, Bordeaux,
France, 7Radiology, Lancashire Teaching Hospitals NHS Trust, Preston,
United Kingdom, 8Interventional Radiology, Gia Dinh Hospital, Hanoi,
Viet Nam
Purpose: Acute SMA thrombosis is a life-threatening and challenging
condition. The purpose was to evaluate safety and efficacy of
percutaneous vacuum-assisted aspiration thrombectomy using the
Indigo (Penumbra Inc.) device.
Material and methods: Retrospective multi-national registry data
were collected on 26 patients (11 males, 15 female, age range 64-84)
suffering acute SMA occlusion during the period of 2017-2018.
Presentation to treatment time range from 8hours to 7days. All trusts
emphasis the importance of multi-disciplinary approach.
Results: 26 cases of acute SMA thrombosis were managed with the
Indigo system across 6 international centers, all via a transfemoral
or/and brachial endovascular approach under local anaesthesia.
Technical success using the 6Fr and/or 8Fr Indigo was 100%. All cases
successfully removed enough clot to allow no mortality in the first 24
hours, and 2 deaths on day 28 and 27 following cardiac arrest from
other co-morbidities. The remainder are alive to present. Follow-up
range 3-12months.
No reported cases of dissection, or rupture. Additional stenting
was required in 5 cases to treat underlying stenosis. No peripheral
embolisation was recorded. Additional G.I surgery was required in two
patients for bowel resection of the infarcted segments. No abdominal
compartment syndrome or bleeding recorded.
Conclusion: Vacuum-assisted aspiration thrombectomy offers a safe
and effective option for successful percutaneous recanalization of
acute thrombotic SMA occlusion, which can be preformed under local
anaesthesia alone.

607.7
Radiation doses for endovascular aortic repairs performed
on mobile and fixed C-arm fluoroscopes and procedure phase
specific radiation distribution
M.V. Usai1, K. Wunderle2, J. Schaefers1, G.F. Torsello3, G. Panuccio1
1Vascular and Endovascular Surgery, Uniklinikum Münster, Münster,
Germany, 2Radiology, Cleveland Clinic, Cleveland, OH, United States
of America, 3Radiology, Charité – Universitätsmedizin Berlin, Berlin,
Germany
WITHDRAWN
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608.1
DISRUPT PAD II: primary outcomes and mechanistic actions of
intravascular lithotripsy in complex, calcified femoropopliteal
arteries
M. Brodmann1, M. Werner2, A. Holden3, G. Tepe4, T.J. Brinton5,
D. Scheinert6, A.G. Schwindt7, F. Wolf8, M.R. Jaff9, A.J. Lansky10,
T. Zeller11
1Clinical Division of Angiology, Medizinische Universtität Graz,
Graz, Austria, 2Angiologie, University of Freiburg, Freiburg,
Germany, 3Radiology, Auckland City Hospital, Auckland, New
Zealand, 4Diagnostic and Interventional Radiology, Medical
Centre of Rosenheim, Rosenheim, Germany, 5Cardiology, Stanford
Medical Center, Stanford, CA, United States of America, 6Angiology
and Cardiology, University of Leipzig Heart Center, Leipzig,
Germany, 7Vascular Surgery, St. Franziskus Hospital, Münster,
Germany, 8Division of Cardiovascular and Interventional Radiology,
Medical University of Vienna, Department of Biomedical Imaging
and Image-Guided Therapy, Vienna, Austria, 9Fireman Vascular
Center, Massachusetts General Hospital, Boston, MA, United States
of America, 10Yale Cardiovascular Research Group, Yale School of
Medicine, New Haven, CT, United States of America, 11Angiology, HerzZentrum Bad Krozingen, Bad Krozingen, Germany
Purpose: DISRUPT PAD II was designed to study the safety and
performance of Intravascular Lithotripsy (IVL), a novel approach using
pulsatile sonic pressure waves, to modify intimal and medial calcium
in stenotic peripheral arteries.
Material and methods: DISRUPT PAD II was a non-randomized,
multi-center study that enrolled 60 subjects with complex, calcified
peripheral arterial stenosis at 8 sites. Patients were treated with
the Shockwave Medical Peripheral IVL System and followed out to
12 months. The primary safety endpoint was major adverse events
through 30 days. The primary effectiveness endpoint was target
lesion patency at 12 months by DUS defined as freedom from ≥
50% restenosis. Key secondary endpoints included acute procedure
success, Primary Patency, defined as a composite of freedom from
restenosis or target lesion revascularization (TLR), TLR and functional
outcomes. Images were assessed by independent angiographic and
duplex ultrasound core laboratories, and a clinical events committee
assessed key clinical events.
Results: A total of 60 subjects were enrolled in the study. Baseline
characteristics were consistent for a complex, calcified patient
population. Calcium burden was significant with severe calcification
involving both sides of the arterial wall using the pre-defined Core Lab
definition in 50% of the subjects, and in 85.0% of the PARC definition.
All 60 subjects received treatment with the IVL System. Acute results
were compelling with a final residual stenosis of 24.2% with an acute
gain of 3.0 mm and minimal vascular complications. Primary patency
at 12 months was 54.5% with a freedom from TLR rate of 79.3% in a
stand-alone therapy. Optimizing procedural technique by appropriate
balloon sizing and IVL therapeutic coverage resulted in Primary
Patency at 12 months of 62.9% and freedom from TLR of 91.4%.
Conclusion: At the time of the presentation, final conclusions on the
12 month safety and effectiveness results from the DISRUPT PAD II
program will be completed and presented. Acute results were strong
with compelling safety data, high acute gain with low pressure
resulting in low dissections and minimal use of stents in this calcified
population. We learned 12 month primary patency outcomes improve
by optimizing procedural technique when IVL is utilized as a standalone therapy in this complex patient population.
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608.2
Three-year results from the IN.PACT global study
G. Tepe
Diagnostic and Interventional Radiology, Medical Centre of Rosenheim,
Rosenheim, Germany
Purpose: To expand the clinical evidence with the IN.PACT™ Admiral™
Drug-Coated Balloon (DCB) in the treatment of real-world patients
with symptomatic (Rutherford 2-4) femoropopliteal atherosclerotic
disease.
Material and methods: IN.PACT Global is a prospective, multicenter,
single-arm study conducted at 64 international sites. A total of 1535
subjects, and 1773 lesions were enrolled, which includes bilateral
disease, multiple lesions, TASC (A,B,C,D), de-novo in-stent restenosis,
long lesions (≥150mm), and chronic total occlusions (≥50mm). The
1406 ITT subjects were treated with the IN.PACT DCB and analyzed
as a part of the consecutively enrolled Clinical Cohort with safety and
revascularization events reviewed by an independent clinical events
committee. There were three prospectively pre-specified sub-groups
with core lab adjudicated imaging: de novo in-stent restenosis (n=131),
long lesion (n=157) and chronic total occlusion (n=126).
Results: The mean age of subjects in the Clinical Cohort was 68.6 ±
10.1 years, and 67.8% were male. The mean lesion length was 12.09 ±
9.54 cm, including 18.0% in-stent restenosis, 35.5% total occlusions,
and 68.7% calcified lesions. Freedom from clinically-driven target
lesion revascularization (CD-TLR), major target limb amputation,
clinically-driven target vessel revascularization (CD-TVR), and all-cause
death through 36 months will be reported at the time of this meeting.
Conclusion: The IN.PACT Global study stands as the largest
prospective, independently-adjudicated study providing
comprehensive and robust data on the outcome of DCB in a broad
range of lesions in real-world patients. The results from the threeyear study will provide further long-term safety and performance of
the IN.PACT DCB in the treatment of femoropopliteal artery disease.

608.3
Impact of severe calcification on procedural characteristics and
12-month outcomes following femoropopliteal treatment with
the Stellarex drug-coated balloon
F. Fanelli1, Y. Gouëffic2, A. Holden3
1Vascular and Interventional Radiology Unit, “Careggi” University
Hospital, Florence, Italy, 2Vascular Surgery, University Hospital of
Nantes, Nantes, France, 3Radiology, Auckland City Hospital, Auckland,
New Zealand
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At 12 months, the primary patency rates were similar between groups
(82.9% in the non-severely calcified group vs. 80.0% in the severely
calcified group, log-rank p= 0.06) and the rate of TLR was 7.0% in both
groups.
Conclusion: Similar 12-month outcomes can be achieved with
the Stellarex DCB in severely calcified lesions that are amenable to
pre-dilatation.

608.4
Zilver PTX post-market surveillance study of paclitaxel-eluting
stents for treating femoropopliteal artery disease in Japan:
5-year results
K. Kichikawa
Radiology, Nara Medical University, Kashihara, Japan
Purpose: Favorable long-term outcomes with the Zilver PTX drugeluting stent (DES) in treating patients with femoropopliteal lesions
have been demonstrated. A multicenter, prospective, post-market
surveillance study in Japan evaluated this DES in a real-world patient
population.
Material and methods: Consecutive patients treated with the
DES were enrolled in the study. Stent integrity was assessed by
radiography, with site-reported fractures reviewed by a radiographic
core laboratory for classification of fracture type. Clinically driven
target lesion revascularization (TLR) was defined as reintervention
performed for ≥50% diameter stenosis after recurrent clinical
symptoms of peripheral arterial disease were noted. Clinical benefit
was defined as freedom from persistent or worsening claudication,
rest pain, ulcer, or tissue loss.
Results: In total, 904 patients with 1,080 lesions were enrolled at
95 institutions in Japan; 5year follow-up is complete. Comorbidities
included high incidences of diabetes (59%), chronic kidney disease
(44%), and critical limb ischemia (21%). Lesions were complex: average
length was 14.6 cm, 42% were totally occluded, and 19% involved
in-stent restenosis. Clinical follow-up through 5 years was obtained
for >90% of eligible patients. Through 5 years, the rates of freedom
from TLR and clinical benefit were 74.2% and 68.2%, respectively.
Conclusion: The 5-year results from this real-world, all-comers study
continue to show positive long-term outcomes and demonstrate the
benefit of the Zilver PTX DES across a broad patient population.

Purpose: A post-hoc analysis of patients treated with the Stellarex
DCB was conducted to assess the impact of severe calcification on
outcomes at 12 months.
Material and methods: Patients prospectively enrolled in the
ILLUMENATE Global Study and the DCB arm of the ILLUMENATE
Pivotal Study were included in this analysis. Severe calcification was
defined as radioopacities noted on both sides of the arterial wall and
extending more than one cm of length prior to contrast injection
or DSA (BIDMC Definition). Patency was assessed at 12 months as
determined by duplex ultrasound. Both trials included independent
oversight by a Clinical Events Committee and core laboratories
analyzed angiographic and duplex ultrasound images.
Results: 556 patients were included (severely calcified N=242 and nonseverely calcified N=314). No significant demographic differences were
observed in the two groups. Patients with severely calcified lesions
were older and tended to have more co-morbidities. Procedural
characteristics: pre-dilatation max pressure was higher (9.5 atm vs.
8.8 atm, p=0.005) and the total DCB inflation time was longer (3.4
min vs. 3.9 min, p=0.005) in the severely calcified group. Dissection (>
grade C) and provisional stenting rates were similar between groups.
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608.5
Twelve month results of the IMPERIAL randomized trial
comparing the Eluvia and Zilver PTX stents for treatment of
femoropopliteal arteries
S. Müller-Hülsbeck1, K.F. Keirse2, K. Ando3, A.J. Benko4,
A. Babaev5, Y. Yokoi6, H. Schröder7, J. Prem8, A. Holden9,
J. Popma10, M.R. Jaff11, J. Diaz-Cartelle12, W.A. Gray13
1Department of Diagnostic and Interventional Radiology /
Neuroradiology, Ev.-Luth. Diakonissenanstalt zu Flensburg, Flensburg,
Germany, 2Vascular Surgery, Regional Hospital Heilig Hart Tienen,
Tienen, Belgium, 3Cardiology, Kokura Memorial Hospital, Kitakyushu,
Japan, 4Department of Diagnostic Radiology, CHUS / University of
Sherbrooke, Sherbrooke, QC, Canada, 5Medicine, New York University
Medical Center, New York, NY, United States of America, 6Medicine,
Kishiwada Tokushukai Hospital, Osaka, Japan, 7Radiology, Vascular
Center Jewish Hospital, Berlin, Germany, 8Vacular Center, Aultman
Hospital, North Canton, OH, United States of America, 9Radiology,
Auckland City Hospital, Auckland, New Zealand, 10BIDMC
Angiographic Core Laboratory, Beth Israel Deaconess Medical
Center, Boston, MA, United States of America, 11Fireman Vascular
Center, Massachusetts General Hospital, Boston, MA, United States of
America, 12Peripheral Interventions, Boston Scientific, Marlborough,
MA, United States of America, 13Lankenau Heart Institute, Lankenau
Heart Institute, Wynnewood, PA, United States of America
Purpose: To evaluate effectiveness and safety of the Eluvia DrugEluting Vascular Stent System (Boston Scientific Corporation,
Marlborough, MA, USA) in comparison with the Zilver PTX DrugEluting Peripheral Stent (Cook Medical, Bloomington, IN, USA) for
treatment of femoropopliteal artery lesions in a non-inferiority study
design.
Material and methods: The IMPERIAL RCT is a prospective,
randomized (2:1), single-blind, multicenter, global study of patients
with symptomatic femoropopliteal artery lesions (lesion length 30-140
mm, Rutherford category 2-4). The primary safety (Major Adverse
Events [MAEs]) and effectiveness (primary patency) endpoints will be
evaluated at 12 months. The composite MAE measure includes allcause death through 1 month, and target limb major amputation
and target lesion revascularization (TLR) through 12 months. Primary
vessel patency is defined as core lab-assessed duplex ultrasound peak
systolic velocity ratio ≤2.4 in the absence of clinically-driven TLR or
bypass of the target lesion.
Results: Patients in the Eluvia (N=309) and Zilver PTX (N=156) groups
have similar characteristics. Twelve-month primary patency and MAE
rates will be available by the time of presentation.
Conclusion: IMPERIAL 12-month follow-up will be complete by the
time of presentation.
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Free Paper Session
Bone, spine and soft tissue
706.1
How many VCF patients were exposed to elevated mortality
risk from the 2009 diminution in vertebral augmentation
referrals?
K.L. Ong1, J.A. Hirsch2, M. Frohbergh1, E. Lau3, O. ClerkLamalice4, D.P. Beall4
1Biomedical Engineering, Exponent, Inc., Philadelphia, PA, United
States of America, 2Radiology, Massachusetts General Hospital, Boston,
MA, United States of America, 3Health Sciences, Exponent, Inc., Menlo
Park, CA, United States of America, 4Interventional Pain Management,
Clinical Radiology of Oklahoma, Edmond, OK, United States of America
Purpose: Following publication of the 2009 NEJM vertebroplasty
studies, a significant reduction of augmentation procedures(Balloon
Kyphoplasty, BKP; Vertebroplasty, VP) occurred. We evaluated the post2009 decrease in BKP/VP volumes and estimated how many patients
were exposed to elevated mortality risk.
Material and methods: The entire U.S. Medicare dataset from
2005-2014 was evaluated and a logarithmic and uniform rates were
derived from the augmentation rate and BKP to VP ratio from 20052009 to project the corresponding levels in 2010-2014. The absolute
mortality risk of NSM patients and their relative risk compared to BKP/
VP patients from 2010-2014 were used to estimate the extra lives lost
due to the BKP/VP volume reduction.
Results: 2,129,769 VCF patients were identified between 2005-2014.
BKP/VP utilization was 20% in 2005, peaked at 24% in 2007-2008, and
declined to 14% in 2014. Projected BKP/VP utilization was estimated at
25.7%(logarithmic rate) and 23.6%(uniform rate) in 2014. Compared to
projections, estimated diminution in augmentation volume in 20102014 was 59,389-75,452 patients. Because NSM patients had a higher
mortality risk of 28%(5 years) to 52%(1 year) and 19%(5 years) to 34%(1
year) compared to BKP and VP patients, respectively(p<0.001), it was
estimated that 5,287-6,814 extra lives may have been lost due to the
reduction in augmentation volume in 2010-2014.
Conclusion: The 2009 NEJM vertebroplasty trials may have changed
referral/treatment patterns of VCF. This may have led to higher
mortality risk for NSM patients and an estimated 5,287-6,814 extra
lives may have been lost between 2010-2014 when extrapolated from
referral pattern rates prior to publication of the trials.

706.2
Trends in vertebral augmentation for vertebral compression
fractures in the US elderly Medicare population
R. Rabei1, K. Patel2, M. Ginsburg3, M. Patel4, U.C. Turba2,
B. Arslan2, O. Ahmed2
1Radiology, Rosalind Franklin University of Medicine and Science,
Chicago, IL, United States of America, 2Vascular & Interventional
Radiology, Rush University Medical Center, Chicago, IL, United States of
America, 3Radiology, Centegra Hospital, McHenry, IL, United States of
America, 4Radiology, University of Chicago, Chicago, IL, United States
of America
Purpose: To examine trends of vertebral augmentation in the elderly
Medicare population in the context of evolving evidence and varied
medical society opinions
Material and methods: The Centers for Medicare and Medicaid
Services (CMS) annual Medicare Physician Supplier Procedure
Summary (PSPS) database was examined for kyphoplasty and
vertebroplasty procedures from 2005 through 2015. Top provider
specialties were determined based on annual procedural volume,
and grouped into the three broad categories of radiology, surgery,
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anesthesia/pain medicine. Data entries were independently
analyzed by provider type, site of service, submitted charges and
reimbursement rates for interventions during the study period.
Results: Between 2005-2015 total annual claims for vertebral
augmentation procedures in the Medicare population increased from
108.11% (37,133 to 77,276) peaking in 2008 and declining by 15.56%
in 2009. Radiology is the largest provider of vertebral augmentation
by specialty with declining market shares from 71% in 2005 to 43% in
2015. The frequency of vertebroplasty declined by 61.7% (from 35,409
to 13,478) from 2005-2015 with reduction in Medicare reimbursement.
Annual volume of kyphoplasty grew by 18.3% (48,725-57,646) with
significant increase in reimbursement for office-based procedures
($728.50/year, P<0.001, R2=0.69).
Conclusion: The annual volume of vertebral augmentation declined
in 2009 following two negative trials on vertebroplasty. While
these publications had a persistent negative impact on practice of
vertebroplasty, the overall frequency of vertebral augmentation in
the Medicare population has not changed significantly between 2005
to 2015. Instead, there has been a significant shift in provider practice
patterns in favor of kyphoplasty in increasingly outpatient and officebased settings.

706.3
Numerical simulation of radiofrequency ablation of spine
metastasis
H. Ballhausen1, M. Becker2, S. Serowy2, C. Schumann1, M. Skalej2,
C. Rieder1
1Modelling and Simulation, Fraunhofer MEVIS, Bremen,
Germany, 2Neuroradiology, University Hospital Magdeburg,
Magdeburg, Germany
Purpose: Radiofrequency ablation (RFA) is a procedure option for the
palliative treatment of painful spinal metastasis based on local tissue
heating. The goal is the complete coagulation of the metastases. To
achieve this and protect risk structures from heating, needle positions
and ablation parameters have to be chosen carefully. To support the
planning procedure, we present a numerical simulation method that
predicts the induced heat. We compare results against the outcome
of real ablations and the ellipsoids, provided by the needle vendors.
Material and methods: The developed numerical simulation
method allows to compute the temperature distribution over time
based on the generator protocol, from which an Arrhenius damage
image is computed. The numerical solver is massively parallelized
and implemented on the graphics processing unit (GPU) allowing
for fast calculations in less than 15 seconds on a standard PC. To
demonstrate the value of our method, numerical simulations have
been retrospectively compared with 14 post-ablative necroses from
12 patients.
Results: The simulated damage images are statistically compared with
the segmented necroses according to shape, volume, and size. On
average, the measured values are as follows: DICE coefficient 0.64,
volumetric overlap 0.48, mean surface distance 3.35 mm, sensitivity
62%, and positive predictive value 74%.
In comparison the statistics for ellipsoids: DICE coefficient 0.47,
volumetric overlap 0.32, mean surface distance 4.36 mm, sensitivity
36%, and positive predictive value 75%.
Conclusion: We have demonstrated that the proposed method has
the potential to predict the expected thermal damage before the
ablation procedure in a more patient specific way than the ellipsoids.
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706.4
Clinical experience in 37 patients implanted with a
prophylactic implantable medical device indicated for
impeding pathological hip fracture
F.H. Cornelis1, J.-D. Laredo2, O. Pellerin3, C. Mastier4, G. Leleup5,
F. Deschamps6
1Radiology, Tenon Hospital, Paris, France, 2Radiologie ostéo-articulaire,
Hopital Lariboisiere, AP-HP, Paris, France, 3Interventional Radiology,
Hopital Européen Georges Pompidou, Paris, France, 4Radiologie,
Centre Léon-Bérard, Lyon, France, 5Interventional Radiology, Centre
Hospitalier Universitaire de Rouen, Rouen, France, 6Interventional
Radiology, Gustave Roussy Cancer Campus, Villejuif, France
Purpose: To further evaluate the medical device Y-STRUT®
(Hyprevention, Pessac, France), designed to provide prophylactic
reinforcement of the proximal femur in metastatic patients.
Material and methods: A first-in-man study (HIPPON) was completed
with the first 10 patients implanted with the studied device with
a 1-year follow-up. Then an observational post-market study
(HIPPON100) was initiated with the following 100 patients and a 2-year
follow-up. From March 2016, 27 patients were implanted in this study
that is still ongoing.
Results: In HIPPON study (n=10), all the patients enrolled (mean 62yo,
67% male) presented a pertrochanteric lesion shown on imaging with
an average Mirels score of 9.42 (8-11). The procedures were performed
by interventional radiologists in 97±28min on average, with 9.2±3.1ml
of cement injected. Hospitalization duration was 2.3±1.4days. Six
patients deceased from cancer progression. Wound healing was
achieved in all patients at 6 months, with no case of wound infection,
bleeding, leakage, or inflammation. Initial data shows a pain level
diminution and an increase in functional OHS-12 score.
In HIPPON100 study (n=27), results were similar: patients enrolled
(mean 59yo, 52% male) presented pertrochanteric lesions with an
average Mirels score of 8.6 (8-9), procedure duration was 86±32min
on average, with 13.2±4.1ml of cement injected and hospitalization
duration was 2.4±2.3days. Two patients deceased from cancer
progression. No fracture occurred after a median follow-up of 295days.
Conclusion: This innovative medical device and its associated minimal
invasive procedure appear to be a promising consolidation technique
for oncologic patients with poor performance status. Further
inclusions should confirm these clinical benefits.

706.5
CT-guided percutaneous sacral osteosynthesis in pelvic ring
fractures
P. Divis, E. Bissoli
Radiology, CTO Pietro Cosma Hospital, Camposampiero (Padova), Italy
Purpose: Pelvic ring fractures are present in 20% of polytraumatized
Patients with mortality rate of 5-30% by pelvic hemorrhage, however
pain and functional aftereffects weights the most on their quality
of life. Aim of this research is demonstrating that percutaneous
CT-guided lumbosacral osteosynthesis is as effective as surgical
fluoroscopic one for stabilization of posterior elements in fractures
of pelvic ring and that CT is a more precise technique for the correct
placement of means of osteosynthesis with a minor risk to compromise
neurvous sacral roots.
Material and methods: In a single center of Interventional Radiology
the experience of 5 Patients (mean age 52.8 ± dS18.9years, range
26-82years, M/F:3/2) subjected to CT-guided percutaneous sacral
osteosynthesis of the posterior elements of unstable fractures of
the pelvic ring (type C of Tile classification) has been retrospectively
evaluated. In all cases self-drilling cannulated screws were placed
under CT guidance. 6 months clinical and radiological follow-up was
used in all the Patients.
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Results: Technical success was achieved in all Patients who returned to
walk independently or with a walker within a maximum of 2 months; in
one case already from the second day. At follow-up all fractures were
well established with good alignment of the bone stumps. There was
no complications, in particular for sacral roots.
Conclusion: CT guided percutaneous sacral osteosynthesis is effective
in the consolidation of the posterior elements of the high-energy
fractures of the pelvic ring as surgical fluoroscopic osteosynthesis
in the operating room and CT guide is more precise in the correct
positioning of the stabilization devices.

706.6
Distribution of contrast medium in CT-guided periradicular
infiltration – which pattern is associated with sufficient pain
relief?
S. Schob, U. Quäschling, K.-T. Hoffmann, V. Reuschel
Department for Neuroradiology, University Hospital Leipzig, Leipzig,
Germany
Purpose: CT-guided periradicular therapy (PRT) of lumbar and
sacral roots is a well established approach in pain management of
degenerative spine syndromes. Although the majority of patients
experiences significant pain relief and thereupon improves in agility,
not all patients equally benefit from the procedure. Primary aim of our
study was to identify imaging-based criteria of the intervention that
are associated with good efficacy in terms of early and intermediate
pain relief.
Material and methods: 57 Patients who underwent PRT inbetween
04/2017 and 12/2017 were included in our prospective study.
Distribution of contrast medium along the respective nerve root and
position of the needle in relation to the respective neuroforamen were
assessed by two readers using a 5 point rating scale. Furthermore, a
questionaire using visual analog scales (VAS) querying pain prior and
after PRT was evaluated among other items.
Results: A mean pain reduction of 3.6 points was achieved on basis
of the VAS in the overall collective. Quality of contrast medium
distribution and needle position correlated significantly with pain
reduction (r=0.481, p< 0.001 and r= 0.412, p=0.001).
Conclusion: Intraforaminal needle position was justifyably necessary
for good pain reduction. Furthermore, continuous contrast filling
along the periradicular spaces, especially including the compartment
ventral to the radix, was associated explicitely with good and long
lasting pain reduction. As a consequence, the use of contrast filling
patterns should be employed in PRT to improve efficacy of treatment.

706.7
Cryoneurolysis in patients with dorsal neuropathic pain
secondary to tumor invasion
S. Daubié1, C. Mastier2
1Rhône-Alpes, Edouard Herriot, Lyon, France, 2Radiologie, Centre LéonBérard, Lyon, France
Purpose: Cryoneurolysis (CNL) efficacy is well established for
peripheral neuropathic pain. The aim of the study was to evaluate
the duration of pain relief and time to analgesic failure strategy
after dorsal CNL in patients with refractory dorsal neuropathic pain
secondary to metastasis or primitive tumor invasion.
Material and methods: From January 2013 to May 2017, thirty-two
patients who had undergone CT-guided CNL were retrospectively
included.
Pain levels were recorded on a visual analogue scale before the
procedure, as well as at day 1, day 7 and several weeks and months
after its completion. Time to treatment failure was defined either as
an increased EVA of 2 or more points than the lowest postprocedural
EVA, or when a new antalgic strategy was decided. Complications,
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tumor control, opioid therapy consumption, and other interventional
treatments were collected.
Results: Nineteen men and eight women were analyzed, mean age
was 55,6 (range 14-78), 59,3% with uncontrolled and 40,7% with
controlled disease. Pain was uncontrolled for 3,5 ± 2,3 months. Five
patients were excluded because of lack of data. Mean preprocedural
pain score was 6,4 ± 1,7 and decreased to 2,4 ± 2,4 at day 1, 1,8 ±
1,8 at day 7 (p<0.001) with a decrease of grade III analgesics. The
median duration of pain relief was 40 days (range 14-49). There was a
difference in time to failure strategy depending whether the disease
is controlled (70 days) or not (37 days) but it couldn’t be demonstrate
statistically (p=0.06). Three minor complications occurred.
Conclusion: Dorsal CNL significantly decreased pain scores in patients
with dorsal neuropathic pain related to tumor invasion.

Free Paper Session
GI tract and gynaecological interventions
707.1
Randomised controlled trial of particles used in uterine fibroid
embolisation (PURE study) – final results. Non-spherical
polyvinyl alcohol (Contour PVA – Boston Scientific, USA) versus
calibrated hydrogel microspheres with polyzene coating
(Embozene – CeloNova Biosciences, USA)
R. Das1, S. Ameli-Renani1, Y.-S. Ng1, L. Ratnam1, L. Mailli1,
I.T. Manyonda2, A.-M. Belli1
1Department of Radiology, St. George’s Hospital, London, United
Kingdom, 2Obstetrics and Gynaecology, St George’s Hospital, London,
United Kingdom
Purpose: An RCT evaluating outcomes between two embolic agents
in uterine artery embolisation (UAE) using non-spherical PVA and
calibrated hydrogel microspheres (Embozenes)
Material and methods: Prospective, ethically approved nonsponsored RCT in 84 patients in a UK tertiary IR unit. UAE was
performed following a standardised embolisation protocol with UFSQOL assessment and contrast-enhanced MRI performed before and 6
months post-UAE. MRI assessment was blinded to the embolics used.
Outcome measures included:
1.Uterine Fibroid Symptom and Quality of Life questionnaire
(UFS-QOL).
2.Percentage Fibroid infarction (total fibroid burden and dominant
fibroid).
3.Uterine and dominant fibroid volume reductions.
4.Uterine artery patency and presence of ovarian collaterals.
5.Volume of embolics required.
Results: 75 patients completed follow-up gadolinium-enhanced MRI
(34 Embozenes versus 41 PVA)
There was a significant difference in percentage dominant fibroid
infarction (p<0.001) comparing 100% versus <90% infarction (92.6%
with >90% infarction with PVA versus 61.8% using Embozenes).
There was also a significant difference when analysing total fibroid
burden infarction (p=0.01) comparing 100% versus <90% infarction
(65.8% with >90% total fibroid burden infarction with PVA versus
35.3% using Embozenes).
No significant differences in uterine/dominant fibroid volume
reductions were demonstrated.
63 patients completed QOL follow up (33 in PVA and 30 with
Embozenes) with no significant difference. Mean number of vials/
syringes of particles was 5.2 with Embozenes versus 4.1 using PVA
but with a non-significant difference (p=0.08).
Conclusion: The PURE study informs IRs regarding the efficacy of
embolic agents in UAE, with a difference in fibroid infarction on MRI
but no significant difference in UFS-QOL outcomes.
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707.2
Gel-Bead: a new resorbable embolic agent for uterine fibroid
embolization (UFE)
N. Hacking1, S. Modi1, D. McLean1, T.J. Bryant2
1Clinical Radiology, University Hospitals Southampton, Southampton,
United Kingdom, 2Radiology, Southampton General Hospital,
Southampton, United Kingdom
Purpose: To evaluate a new spherical, resorbable, gelatin sphere in
UFE and compare with 5 established and commonly used embolic
agents
Material and methods: Gel-Bead is a Gelatin microsphere shown
in animal studies to provide good small vessel occlusion. This then
resorbs over 4-12 weeks.
20 patients suitable for Uterine Fibroid Embolization (UFE) were
recruited to this study. Our normal Pre and post UFE protocols were
performed. The only additional investigations were the determination
of Anti-Mullerian Hormone (AMH for Ovarian reserve) at baseline
and 3 months post UFE. Patients were seen in clinic at baseline and
at 3 months after contrast MRI. UFS-QOL scores, fibroid volumes,
enhancement and the patency of uterine arteries on MRA were
determined.
Results: There were no unexpected complications. All had successful
bilateral uterine artery embolization. At 3 months there was >95%
devascularization of the dominant and total fibroid load on contrast
MRI. Both Uterine arteries remained patent. Gel-BEAD compared very
favorably with existing agents. There was no significant change in the
AMH levels indicating no drop off in ovarian function.
Conclusion: Gel-BEAD seems to be another very effective embolic
agent for UFE. The resorbable nature of the product makes it very
attractive for women who would rather not have a permanent ‘plastic’
implant placed. Bilateral Uterine Artery patency and no fall in the AMH
level may make it the ideal embolic agent for women with future
fertility goals.

707.3
Early post-procedural patients compliance and VAS after UAE
through transradial versus transfemoral approach: preliminary
results
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(p<0.02) and 24 hours (p<0.22) on the basis of Mann-Whitney U-test;
however without a clear scientific evidence. Also the compliance score
at 24 hours had better results in the group b (average 14.0, range 13.016.0) in comparison to group a (average 18.0, range 17.0-21.4)(p<0.001).
Conclusion: Transradial approach improves the compliance and VAS
of patients undergone to UAE.

707.4
Percutaneous radiological gastrostomy without nasogastral
insufflation – description of a novel method
M. Takes, C.J. Zech
Klinik für Radiologie und Nuklearmedizin, University Hospital Basel,
Basel, Switzerland
Purpose: For percutaneous radiological gastrostomy (PRG) insertion
classically a thin nasogastral tube is needed to insufflate the stomach
with air prior to puncture under fluoroscopic guidance. However,
placement of the nasogastral tube can be cumbersome for patients,
and may need time and radiation. Our aim was to improve this
technique to increase patient comfort.
Material and methods: 11 consecutive patients between 03 /2016 and
12 / 2016 were included in this retrospective series. In all patients, PRG
was performed without a nasogastric tube for inflation. The stomach
was inflated via an ultrasound-guided direct puncture after drinking
100-200ml sparkling table water directly prior to the puncture.
Results: The direct-puncture technique was successful and a PRG
was inserted in all 11 patients. Successful enteral nutrition via the
PRG was possible in all patients. Minor adverse events included (n=
2) postprocedural pain resolving after a few days; (n=4) skin irritation
and mild inflammation around the external fixation of the gastropexie
anchors. No major events like bleeding, liver damage or wound
infection needing further treatment were seen.
Conclusion: Based on our preliminary experience the insertion of a
PRG in direct puncture technic after drinking sparkling water appears
to be a save and reproducible procedure that saves the patient
the discomfort of insertion of a nasogastric tube or an endoscopy.
Moreover, it also allows for the minimal invasive insertion of a PRG
in patients where an oral access is not possible, e.g. due to complete
tumor obstruction or due to severe inflammation.

A. Boncoraglio1, G. Failla2, G. Caltabiano3, C. Gozzo1, A. Motta4,
P.V. Foti5, S. Palmucci1, J.J. García-Alfonso6, J. Garcia Medina6,
A. Basile1
1Radiology Institute, Policlinico G. Rodolico, Catania, Italy, 2Department
of Diagnostic and Interventional Radiology, Azienda Ospedaliera
per l’Emergenza “Cannizzaro”, Catania, Italy, 3Diagnostic and
Interventional Radiology Department, Garibaldi Hospital, Piazza
Santa Maria del Gesù, Catania, Italy, 4Interventional Radiology, ARNAS
Garibaldi Hospital Catania, Catania, Italy, 5U.O. Radiodiagnostica
e Radioterapia, University of Catania, Catania, Italy, 6Vascular and
Interventional Radiology, Hospital Reina Sofia, Murcia, Spain

707.5

Purpose: The aim of our study is to verify VAS score and patient
compliance in the immediate post-procedural time, in patients
undergoing UAE through radial approach versus femoral procedure.
Material and methods: Between January and September 2017 thirty
consecutive patients (age range 28-47,average 32 years) were enrolled
for the study. UAE were performed by two interventional radiologists
with more than 10 years of experience and more than 100 cases of UAE
done. Patients were divided in two groups: transfemoral approach
(group a, n= 15 patients), transradial approach (group b, n=15 patients).
After procedure, patients were questioned about the compliance
using a the questionnaire at 24 hours and VAS rating at 6, 12, 18 and
24 hours.
Results: The average of VAS in group b was lower than in group a
in each evaluation at 6 hours (p<0.20), 12 hours (p<0.07), 18 hours

Purpose: Conventionally, colonic stents are inserted with a retrograde
trans-anal approach - however stenting of right sided or proximal
transverse colon lesions may pose a challenge due to tortuosity or long
distances. We report 3 successful cases of percutaneous antegrade
colonic stenting in patients using a proximal trans-peritoneal colopexy
technique.
Material and methods: Three patients underwent a proximal transperitoneal colopexy technique for antegrade colonic stent placement. The patients included three males, ages 89, 92 and 55 who were
unsuitable for conventional methods. All patients had a colopexy with
the aid of 3 or 4 gastropexy sutures performed under CT or fluoroscopic guidance and subsequent colonic access, followed by the crossing lesion and subsequent deployment of an uncovered colonic stent.

Percutaneous antegrade colonic stent insertion using a
proximal trans-peritoneal colopexy technique
B. Kawa1, B. Thomson1, A. Rabone1, H. Sharma2, C. Wetton1,
C. Wright3, P. Ignotus1, A. Shaw1
1Interventional Radiology, Maidstone and Tunbridge Wells NHS Trust,
Maidstone, United Kingdom, 2Department of Gastroenterology,
Maidstone and Tunbridge Wells NHS Trust, Kent, United
Kingdom, 3Surgery, Maidstone and Tunbridge Wells Hospitals, Kent,
United Kingdom
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A 10 Fr pigtail catheter was exchanged for the sheath, capped and left
in place along with the colopexy suture anchors.
Results: Percutaneous antegrade colonic stent placement was
technically successful in all patients with no complications. Follow up
at 10 days, a tubogram confirmed stent patency. The pigtail drain and
suture anchors were subsequently removed.
Conclusion: Antegrade colonic stenting with the use of a 3 or 4 point
colopexy is a straightforward well tolerated procedure and is a useful
technique in a cohort of patients in whom conventional stenting has
failed/is unsuitable. Additionally, we believe we have reported the first
two cases involving transverse colon access for stenting.

707.6
Percutaneous ballon dilatation and stenting, stone evacuation
in duodenum using main pancreatic duct drainage track – the
new approach in the management of pancreatic duct benign
structures and stones
M. Mizandari1, T. Azrumelashvili1, O. Kepuladze2, G. Gabadadze1,
N. Habib3
1Diagnostic and Interventional Radiology, New Hospitals LTD, Tbilisi
State Medical University, Tbilisi, Georgia, 2General & Miniinvasive
Surgery, Clinic “Caraps Medline”, Tbilisi, Georgia, 3Surgery, Imperial
College London, London, United Kingdom
Purpose: Paper shows the technique and results of percutaneous
image-guided treatment, performed via PD percutaneous drainage
track.
Material and methods: 12 patients underwent post- PD drainage
second-line procedures attempt; 16 procedures were fulfilled totally;
among them -PD stone evacuation by balloon assisted percutaneous
descending litholapaxy (BAPDL) – 8. balloon dilatation - 6, stent
placement - 2. All second-line procedures were performed under
fluoroscopy guidance using PD drainage track. 5 to 8 mm diameter
balloon-dilatators and metal stents were utilized. BAPDL was
performed by stone pushing down by balloon after papilla dilatation.
Results: in 3 (25.0%) second-line procedure could not be fulfilled
because of wire conduction failure across the stricture; in the rest
9 patients PD patency restoration has been achieved. 6 PD stone
cases require 8 procedures total to clear PD from stones; among 3
PD stricture patients in one case 2 dilatation procedures enabled to
achieve the duct patency restoration; in the rest 2 cases finallystents
were implanted after unsuccessful double dilatation procedures.
All patients tolerated the procedures well, no procedure related
complications were detected.
Conclusion: Second-line post-drainage procedures appear to be
effective; those procedures might be easily and safely performed once
PD is drained. Those interventions should be routinely suggested as
the possible treatment options in the management of pancreatic duct
benign strictures management.

707.7
Ella-HV anti-migration stent demonstrates superior
performance for cancers of the gastro-oesophageal junction
P.S. Najran, J.K. Bell, D. Mullan, P. Borg, H.-U. Laasch
Radiology, The Christie Hospital NHS Foundation Trust, Manchester,
United Kingdom
Purpose: Stents placed across the gastro-oesophageal junction have
an increased risk of distal migration. Migration of an oesophageal
stent means recurrent dysphagia, further intervention to retrieve
or replace the stent and increased morbidity in a patient group
frequently receiving treatment with palliative intent. We re-assess the
performance of a dedicated anti-migration design against national
data from the registry of oesophageal stenting (ROST).
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Material and methods: All single placements of covered Ella-HV
stents across the cardia at a supra-regional cancer centre over a 10 year
period were reviewed and radiological follow up recorded. Outcome
data were compared with national figures from the ROST 2 registry.
All stents were inserted under fluoroscopy.
Chi-squared statistical test was employed to calculate the significance
of the results.
Results: 79 stent procedures were identified. There was 100% success
in placing the stent across the GOJ and no reports of failure at 24 hours.
Median follow up was 75 days (7-452).
4/79 (5.1%) stents migrated distally (95% CI: 1.6-12.7%), compared with
109/615 (17.7%) stent in ROST 2 registry (95% CI: 14.7-20.7%).
Reduced distal migration was observed (5% significance level, p =
0.004), with a corresponding reduction in migration rate of 71.4%.
Conclusion: The Ella HV stent confers a statistically significant
reduction in distal migration compared with stent types recorded
in the national registry, reducing the need for re-intervention with
associated risks and cost.

Free Paper Session
Urinary tract intervention
708.1
Ultrasound detection of a biodegradable embolic microsphere
after prostatic artery embolisation
R.J. Owen, J. McGoey, M. McToal
Radiology, University of Alberta, Edmonton, AB, Canada
Purpose: To qualitatively assess prostate tissue using trans-abdominal
ultrasound following prostatic artery embolization (PAE) using
a biodegradable embolic microsphere. Prior in vitro testing had
confirmed the visibility of the microspheres using ultrasound.
Material and methods: The prostates of 8 men diagnosed with
moderate to severe lower urinary tract symptoms secondary to
benign prostatic hypertrophy were imaged using a Philips Model IU22
US imaging system using a trans-abdominal approach. Imaging was
carried out prior to, within 24 hours of, and 3 months after PAE. PAE was
performed using Occlusin® 500 Embolization Microspheres (OCL 503 –
150µm-212µm) suspended to iso-buoyancy in Omnipaque 240/saline,
and delivered to the prostatic vasculature to a near stasis endpoint
using a 2.8F Terumo Progreat microcatheter. Catheter placement was
confirmed using cone-beam CT. Four patients underwent bilateral,
and 4 patient unilateral PAE, all PAE procedures were carried out by
a single operator.
Results: Hyper-echoic areas were observed in the prostatic tissue
of all patients within 24 hours after PAE. Hyper-echogenicity of the
prostatic tissue was not observed 3 months after PAE, consistent
with the degradation profile of the Occlusin® microspheres. Blinded
observation of the ultrasound images identified patients that received
unilateral versus bilateral PAE. Qualitative assessment of the signal
intensity within 24 hours after PAE correlated with the number of
microspheres delivered to the prostatic tissue.
Conclusion: Occlusin® 500 Embolization Microspheres (OCL 503 –
150µm-212µm) were detectable by ultrasound after PAE. The number
of microspheres delivered to the tissue correlated with the intensity
of the ultrasound signal observed.
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708.2
Prostate artery embolization with 250µm spherical, hydrogel
microspheres for treatment of moderate to severe lower
urinary tract symptoms
T. Franiel1, G.F. Enderlein1, T. Lehmann2, C.-F. von Rundstedt3,
M.O. Grimm3, U. Teichgräber1, R. Aschenbach1
1Institute for Diagnostic and Interventional Radiology, University
Hospital Jena, Jena, Germany, 2Institute for Medical Statistics,
University Hospital Jena, Jena, Germany, 3Department of Urology,
University Hospital Jena, Jena, Germany
Purpose: Evaluation of clinical outcome after prostate artery
embolization (PAE) with 250µm spherical, Polyzene-coated hydrogel
particles.
Material and methods: In a prospective, non-randomized study 104
patients with moderate to severe symptoms of the lower urinary tract
were included. The embolization of at least one prostate artery was
considered as technical success. The International Prostate Symptom
Score (IPSS), Quality of Life (QoL), maximal urinary flow (Qmax), residual
urine volume, prostate volume, PSA value and International Index
of Erectile Function (IIEF-EF) and adverse events were collected at
baseline, within 1 week and at 1, 3, 6 and 12 months post-PAE.
Results: PAE was technically successful in 94,2% (98/104) of the
patients. The composite clinical outcome (IPSS < 18 & decrease > 25%
& QoL < 4 & decrease ≥ 1 &/or Qmax ≥ 15ml/s & increase of Qmax ≥
3,0ml/s) was 78% (64/82), 78% (62/80), 81% (60/74) and 74% (17/23)
after 1, 3, 6 and 12 months, respectively. The IIEF did not significantly
differ during follow-up. Minor complications (urethral burning (36%),
acute urinary retention (12%), hematospermia (10%), hematuria (9%),
penile inflammation/ hematoma (5%), transient rectal bleeding
(4%), urinary tract infection (4%), fever (2%), urethral bleeding (1%))
disappeared within one month. One major complication (testis
infarction) occurred after PAE.
Conclusion: PAE with 250µm spherical, polyzene-coated hydrogel
microspheres led to a good clinical outcome with a low to moderate
complication rate.

708.3
Safety and efficacy of ultrasound-guided transperineal laser
ablation for the treatment of benign prostatic hyperplasia in
interventional radiology: preliminary results
G. Patelli1, G.A. Paganelli2, A. Ranieri2, F. Besana1, L. Di Mare1,
G. Esposito1, G. Lo Bue1, G. Ori Belometti1, A. Poloni1,
A. D’Alessio3, G. Mauri4, C.M. Pacella5
1Department of Interventional Radiology, ASST-Bergamo est,
Seriate, Italy, 2Department of Urology, ASST-Bergamo est, Seriate,
Italy, 3Oncology and Medical Department, Policlinico San Marco, IOB,
Osio Sotto, Italy, 4Interventional Radiology, IEO European Institute
of Oncology, Milano, Italy, 5Department of Diagnostic Imaging and
Interventional Radiology, Regina Apostolorum Hospital, Rome, Italy
Purpose: To assess the safety and efficacy of ultrasound-guided (USg) transperineal laser ablation (TPLA) in treating benign prostatic
hyperplasia (BPH).
Material and methods: sixty-seven patients (age 73 ±11 years,range
51-93) affected by obstructive syndrome secondary to BPH (28/67
patients catheter carrier) underwent TPLA using continuous wave
(CW) diode laser source operating at 1064 nm (Echolaser SoracteLite,
Elesta s.r.l., Calenzano (FI), Italy). By using a percutaneous approach,
under US-g, depending on basal volume, up to two 21 G introducer
needles for each lobe were inserted. Each treatment was performed
at 3 Watts power delivery, changing the illumination time according
to the prostate volume. The efficacy was evaluated considering the
changes of International Prostate Symptoms Score (IPSS), Quality of
Life(QoL), post-void residual (PVR), peak urinary flow rate (Qmax) and
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prostate volume. The mean hospital stay and mean catheterization
time were measured.
Results: In all patients, the treatment was successful without
intraoperative and perioperative complications. Mean operation
time was 40.3±7.4 min, mean ablation time 15.9±3.9 min, mean
energy deployed 10,746.3±4,033.3J, mean hospital stay 1.5±0.4 days
and mean catheterization time after the procedure 24.2 ±14.6 days.
The mean follow-up was 14 months (range 3-39). IPSS improved from
22.3 to 7.7 (P<0.001), QoL from 4.4 to 0.8 (P<0.001), Qmax from 9.2 to
12.1 ml/sec (P=0.001), PVR from 151.7 to 30.2 ml (P<0.001) and mean
prostate volume from 74.7 to 49.5 ml(P<0.001). No major complications
occurred.
Conclusion: TPLA is a novel option to treat patients affected by BPH.
This approach is efficacious and safe with significant and durable
results.

708.4
Prostatic artery embolization (PAE): number, position or
volume of adenoma in adenomatous benign prostatic
hyperplasia (BPH) as BEST predictor of success?
C.R. Tapping1, H. Corrigall1, A. Macdonald2, M.W. Little3,
R. Macpherson1, P. Boardman4
1Radiology Department, Churchill Hospital, Oxford University Hospitals
NHS Foundation Trust, Oxford, United Kingdom, 2Radiology, John
Radcliffe Hospital, Oxford, United Kingdom, 3Radiology, Royal Berkshire
NHS Foundation Trust, Reading, United Kingdom, 4Radiology, Churchill
Hospital, Oxford, United Kingdom
Purpose: Adenomatous BPH has been shown to be a predictor of
success in PAE. This study was performed to assess which of number,
position or volume of adenoma was the best predictor of success.
Material and methods: Ethical committee review approved PAE at our
institution. 50 Patients from the STREAM trial were included. Patients
were stratified into adenomatous BPH and non adenomatous BPH.
33 were included and 18 were defined as having adenomatous BPH.
Patients had an initial multiparametic MRI and were subsequently
followed up at 3 and 12 months post embolization. Patients were also
followed up with IPSS, IIEF and EQ-5D-5L questionnaires. A p value of
<0.05 was considered significant.
Results: All cases of PAE were technically successful with bilateral
embolization being performed. Large central adenomas demonstrated
the most significant volume reduction and best improvements
in symptom score at 3 months. At 12 months post PAE there was a
matched improvement in symptom score. At 12 months post PAE
gland size was fairly static in the group with single large adenomas,
with no rebound enlargement after the 3 month scan. But, due to
background gland growth, size was gradually increasing in those with
numerous or generalised adenomatous changes.
Conclusion: Based on the pre procedure multiparametric MRI patients
can be better counselled as to their likely clinical outcome following
PAE. This can include speed of recovery, success rate and likelihood
of repeat procedures being necessary.
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708.5
The STREAM trial: initial results
C.R. Tapping1, M.W. Little2, R. Macpherson1, A. Macdonald3,
J. Crew1, P. Boardman4
1Radiology Department, Churchill Hospital, Oxford University Hospitals
NHS Foundation Trust, Oxford, United Kingdom, 2Radiology, Royal
Berkshire NHS Foundation Trust, Reading, United Kingdom, 3Radiology,
John Radcliffe Hospital, Oxford, United Kingdom, 4Radiology, Churchill
Hospital, Oxford, United Kingdom
Purpose: To prospectively assess the success of Prostate Artery
Embolization (PAE) for Benign Prostatic Hyperplasia (BPH) using
multiparametric MRI and the IPSS, IIEF and EQ-5D-5L Q of L
questionnaires.
Material and methods: Ethical approval was granted to perform PAE
at our institution. 50 consecutive patients were recruited and had
preprocedure CT angiography with GTN and multiparametric MRI with
Gadolinium. PAE was performed using cone beam CT (CBCT). Patients
were followed up at 3 and 12 months post PAE with multiparametric
MRI and Q of L questionnaires. Success was defined as a reduction in
gland size and improvements in IPSS, IIEF and Q of life questionnaires.
A p value of <0.05 was considered significant.
Results: Embolization was performed in 48/50 patients. Bilateral PAE
was performed in 43/50 with unilateral embolization being performed
in 5/50. 2 patients withdrew during follow up from the trial due to
cognitive decline (n=2). There was one case of groin haematoma.
There was no cases of sexual disfunction, bladder, bowel or penile
ischaemia. Clinical success was different at 12 months depending
upon initial MRI appearance. Specifics of gland architexture predicted
success. CBCT was a useful adjunct periprocedure.
Conclusion: PAE is safe and effective if CBCT is used. Sexual
dysfunction and haematuria post procedure were not encountered.
Pre procedure MRI gives useful information to allow an informed
discussion with the patient in clinic prior to the embolization. Pre
procedure multiparametric MRI with Gadolinium and arterial contrast
enhanced CT with GTN are the suggested best work up for PAE.

708.6
Is sampling transition zone import to incresase prostate cancer
detection in systematic prostatic biopsies?
P.M. Falsarella1, G.C. Mariotti1, V.O. Carvalho1, M.R.G. Queiroz1,
G.C. Lemos1, R.H. Baroni2, R.G. Garcia1
1Interventional Radiology, Hospital Israelita Albert Einstein, São Paulo,
Brazil, 2Radiology, INRAD-HCFMUSP, São Paulo, Brazil
Purpose: To investigate whether taking two transition zone(TZ)
biopsies in addition to routine prostate sextant biopsies (12-cores)
would improve prostate cancer detection rates.
Material and methods: A single-institutional, IRB approved
retrospective analysis of 1107 patients in our database, which
underwent systematic US guided prostate biopsies from January 2014
to June 2016.
We included all patients with suspected prostatic cancer based on
clinical or laboratory findings (positive digital rectal examination or
high PSA) submitted to US guided prostate biopsy (sextant 12-cores
alone and 12-cores with two TZ extra cores).
Results: A total of 1107 patients were included, 120 patients
underwent 12-cores alone and 987 underwent to 12-cores with two
TZ extra cores. Among patients submitted to two TZ extra cores,
755 (76.5%) patients TZ were negative to neoplasia and 232 patients
(23.5%) TZ core were positive to neoplasia. Among these patients, 26
(2.6%) had their final Gleason increased with TZ core and 18 patients
(1.8%) TZ fragment led to a treatment change (from active surveillance
to radical prostatectomy).
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When the complication rate was analyzed (with or without hospital
admission), among the patients submitted to TZ cores 259 (26.2%)
complications were observed and between those submitted to sextant 12-cores alone 26 (21.7%) complications were observed ( p =0.279)
Conclusion: extended core biopsy protocol with two TZ extra
fragments improves cancer detection rates when compared to sextant
biopsy protocol without increasing complications rates. TZ routine
cores should be considered as standard systematic protocol.

708.7
Initial experience with the Lutonix drug-coated balloon in the
treatment of benign ureteral strictures
P.M. Kitrou1, D. Karnabatidis2, P. Kallidonis1, A. Valsamos3,
P.N. Papadimatos2, K.N. Katsanos2, E. Liatsikos1
1Department of Urology, University Hospital of Patras, Patras,
Greece, 2Department of Interventional Radiology, University Hospital of
Patras, Patras, Greece, 3Department of Diagnostic Imaging, University
Hospital of Patras, Patras, Greece
Purpose: To report our initial experience and test the safety and
feasibility of using the Lutonix Drug-Coated Balloon (DCB) in the
treatment of benign ureteral strictures.
Material and methods: Within a period of 4 years (January 2013 –
December 2016), 22 patients with benign ureteral strictures were
treated in our department undergoing 35 procedures, using 28
Lutonix DCB. Of these, 15 patients had an uretero-enteric anastomosis
stricture following urinary bladder removal, 3 strictures were due
to lithiasis, 3 were post-surgical iatrogenic stenosis and in one case
there was stenosis in a transplanted kidney. Access to the ureter was
percutaneously performed from the kidney and the pyelo-calyceal
system. Stricture negotiation was performed with various wires and
catheters. After wire placement distal to the stricture, an initial dilation
was performed with a high-pressure balloon 6-7mm in diameter,
followed by a 6-8mm in diameter DCB. A nephrostomy catheter was
left and patient had a 3-day follow-up to check patency using contrast
from the nephrostomy catheter and check after 30 minutes. In case
of persistent stenosis ureteroplasty was repeated without the use of
a DCB.
Results: Procedure and post-procedural follow-up were standardized.
There were 3 ruptures during stricture negotiation. In one case were
DCB was used following rupture ureter need prolonged time to heal.
Device success was 100%. Assisted primary patency was 100% for
ureters in the follow-up period.
Conclusion: Use of the Lutonix DCB for the treatment of benign
ureteral strictures is safe and feasible. Method of procedure and
follow-up are standardized. Larger scale studies are needed to
investigate efficacy.
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Biliary intervention
709.1
Prevention of benign stenosis due to endoluminal irreversible
electroporation in bile ducts
T. Andrašina1, J. Panek1, D. Cervinka2, I. Svobodova3, T. Rohan1,
J. Husty1, H. Martin4, V. Válek1
1Department of Radiology and Nuclear Medicine, Faculty Hospital
Brno and Masaryk University, Brno, Czech Republic, 2Faculty of
Electrical Engineering and Communication, Technical University Brno,
Brno, Czech Republic, 3First Department of Pathological Anatomy,
St. Anne’s Faculty Hospital and Masaryk University, Brno, Czech
Republic, 4Medical Faculty, Masaryk University Brno, Brno, Czech
Republic
Purpose: To evaluate the possibility of preventing the formation of
benign stenosis in healthy bile ducts due to endoluminal irreversible
electroporation (IRE).
Material and methods: Endoluminal IRE of the common bile duct
was performed on 15 porcine models using an endoluminal device
inserted during laparotomy. The IRE procedure was conducted
with 90 pulses of 900-1500 V. Models categorized in group A (n=5)
underwent insertion of a biodegradable stent (30x10 mm, Ella-CS)
in the ablation site. In group B, the ablation site of the models (n=10)
remained untreated. All pigs were euthanized 22 days post-procedure.
Biochemical liver tests and MRI were employed for follow-up on days
0, 3, and 22 after ablation.
Results: The IRE treatment and stent implantation was successful in
all procedures. All animals survived over the defined study period.
All biodegradable stents remained in place of ablation until the time
of autopsy. In group A, serum bilirubin levels were slightly elevated
immediately after the procedure (average 19.08 µmol/l compared
to 8.33 µmol/l in group B). On day 22, significant elevation of serum
bilirubin levels and AST levels were observed in group B (mean 1.73
µmol/l and 18.28 µmol/l, 0.79 µkat/l and 1.74 µkat/l in groups A and B
respectively, p<0,05). MRCP sequence on day 22 showed mild or severe
dilatation of intrahepatic biliary ducts in a majority of the models
(n=9, 90%) in group B. By comparison, the image analysis in group A
revealed no intrahepatic dilatation.
Conclusion: The preventive implantation of biodegradable stents
following IRE of bile ducts should be a promising technique to deal
with benign stenosis formation after treatment.

709.2
Creation of neo-biliodigestive anastomosis in patients with
complete anastomotic stricture
Y. Kulezneva, O. Melekhina, I. Patrushev
Department of Interventional Radiology, The Moscow Clinical Scientific
Center named after А.S. Loginov, Moscow, Russian Federation
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anastomosis using a guidewire rigid tip to perforate scar tissue and
the bowel wall under fluoroscopy control. In two of these patients,
the neo-anastomosis formation was carried out under the control of
antegrade cholangioscopy, which in one case was supplemented with
intraductal endo-ultrasound. Repeated attempts to create neo-anastomosis were unsuccessful in two patients. These patients underwent
surgical intervention. The early postoperative period was complicated
by the development of right-sided bilothorax in one patient. There
were no other procedure-related complications. All patients with the
neo-anastomosis are currently undergoing a course of BD. The maximum follow-up for neo-BDA patient is 11 months.
Conclusion: The percutaneous neo-anastomosis creation method can
be successfully used in situations when the biliary stricture is unable
to cross due to complete occlusion.

709.3
Outcomes of percutaneous transluminal biopsy of biliary
lesions using a dedicated forceps system
R. Inchingolo1, S. Spiliopoulos2, M. Nestola1, G. Di Costanzo1,
M. Nardella1
1Radiology, Madonna delle Grazie, Matera, Italy, 2Department of
Diagnostic and Interventional Radiology, Patras University Hospital,
Athens, Greece
Purpose: To evaluate the outcomes of percutaneous transluminal
biopsy of biliary strictures using a dedicated forceps system.
Material and methods: This prospective, single-center, single arm
study, included 29 consecutive patients [17 male (56.6%); mean
age: 60 ± 9 years], who underwent 30 transluminal biopsies during
percutaneous transhepatic biliary drainage (PTBD) due to obstructive
jaundice, between September 2014 and January 2017, using a
transluminal biliary access and biopsy forceps set (Cook Medical,
USA). The study’s primary efficacy endpoint was technical success
and the primary safety endpoint was the procedure-related major
complications rate. The study’s secondary endpoints were procedurerelated minor complications rate, sensitivity, specificity and diagnostic
accuracy for the characterization of malignancy.
Results: Tissue sample allowed histological diagnosis in 27/30
procedures (technical success rate 90.0%), as in 3 cases (10.0%) the
sample was characterized non diagnostic: one case suspicious
for pancreatic cancer and two cases of cholangiocarcinoma. In
one case, biopsy was successfully repeated. The diagnosis was
cholangiocarcinoma in 16 cases (53.3%), colorectal metastasis in
3 cases (10%), pancreatic adenocarcinoma in 3 cases (10.0%) and
inflammation in 5 (16.6%). There were two false negative cases of
inflammation proven to be cholangiocarcinoma, resulting in sensitivity
91.67%, specificity 100% and accuracy 92.59%. No major complications
were noted. There were four cases of haemobilia (13%) which autoresolved within 48 hours.
Conclusion: Percutaneous transluminal biopsy of biliary strictures
during PTBD using the specific forceps system was proven safe and
resulted in high technical success and diagnostic accuracy rates.

Purpose: Biliodigestive anastomoses (BDA) complete occlusion in
patients with benign biliary strictures is an important problem for the
interventional radiology and operative endoscopy specialists. In some
clinical situations, the percutaneous creation of neo-anastomosis is
the only possible minimally invasive procedure for recovering the bile
outflow to the jejunum.
Material and methods: From 2015 to December 2017, there were
63 patients with benign anastomotic strictures, which were referred
for percutaneous balloon dilatation (BD) and transhepatic biliary
drainage. We were unable to pass the stricture with a guidewire in
seven patients, due to complete bile ducts occlusion.
Results: In five patients after transhepatic canal forming and unsuccessful attempts to cross the stricture, we created a neo-biliodigestive
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709.4
Systematic review comparing clinical success rates between
biodegradable and multiple plastic stent implantation in
benign biliary strictures
G.G.G. Almeida1, B. Gonçalves2, P.A.M.S. Almeida3
1Faculty of Medicine, University of Coimbra, Coimbra,
Portugal, 2Serviço de Radiologia de Intervenção, Instituto Portugues de
Oncologia - FG, Porto, Portugal, 3Serviço de Imagiologia, Hospital de
Sao Teotónio, Viseu, Portugal
Purpose: The aim of this study is to analyze and compare the diseasefree stricture resolution rates between biodegradable biliary stent
(BDBS) placement and multiple plastic stent (MPS) implantation
techniques in patients with benign biliary strictures (BBS), regardless
of etiology.
Material and methods: A thorough systematic retrospective search of
the current literature through PubMed, Embase and Cochrane Library
was conducted and all original studies published between 2007 and
2017 featuring either procedure, while fitting the inclusion criteria,
were selected.
Comparative analysis of 13 studies was conducted to compare longterm success rates among patients with BBS, thusly identifying
possible stricture recurrence rate differences between the two
treatment options.
Results: The disease recurrence rates among all the studies with a
minimum follow-up of 6 months, encompassing a total of 898 patients,
was compared between the two stenting techniques. Placement of
BDBS shows no significant reduction in stricture reoccurrence when
compared to the more established technique of MPS (p = 0.092).
Nonetheless, BDBS show no clear inferiority in outcome, when
compared to MPS (p=0.053).
Conclusion: In conclusion, there does not yet seem to be a clear gold
standard for the handling of BBS. Nevertheless, the insertion of BDBS
shows promise. While achieving similar clinical outcomes to MPS, it
also allows for a reduced number of reinterventions, consequently
reducing treatment-associated morbidity and increasing patient
compliance.

709.5
Percutaneous placement of a biliary dual stent system
with long covered extension in patients with malignant
duodenobiliary obstruction
D.I. Gwon, W.J. Yang, H.H. Chu, S. Park, S.Y. Noh, G.-Y. Ko
Radiology, Asan Medical Center, Seoul, Korea
Purpose: To investigate the technical and clinical efficacy of the
percutaneous insertion of a biliary covered stent system with long
extension in patients with malignant duodenobiliary obstruction.
Material and methods: From September 2013 to August 2016, the
medial records of 15 consecutive patients (10 men, 5 women; mean
age, 63.7 years; range, 35-80 years) who were treated malignant
duodenobiliary obstruction with a polytetrafluoroethylene-covered
stent system with long extension (16-cm or 21-cm in length) were
retrospectively reviewed. Duodenal stent insertion was performed
either fluoroscopically (n = 6) or endoscopically (n = 6) using covered
(n = 8) or uncovered stents (n = 4).
Results: The biliary covered stents were successfully placed without
any procedure-related complications or migration after deployment
in all 15 patients. Successful internal drainage was achieved in 13 (87%)
of the 15 patients. In the remaining two patients, their percutaneous
drainage catheter could not be removed due to poor expansion of the
biliary stent at the mesh of duodenal stent (n = 1) or persistent high
serum bilirubin level without stent dysfunction (n = 1). The median
patient survival and stent patency time were 102 days (95% confidence
interval [CI], 28-176 days) and 102 days (95% CI, 25-180 days). Two
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(15%) of the 13 patients presented with stent occlusion due to food
impaction, and required repeat intervention.
Conclusion: Percutaneous insertion of a biliary covered stent
system with long extension appeared to be technically feasible,
safe, and effective method for treatment of patients with malignant
duodenobiliary obstruction.

709.6
Selective trans-catheter coil embolization of cystic duct stump
in post cholecystectomy bile leak: no more surgery, please
N. Nezami1, H.R. Mojibian2, M. Arici2, R. Ayyagari3, J. Pollak4,
J.C.L. Perez Lozada1
1Radiology and Biomedical Imaging, Yale School of Medicine, New
Haven, CT, United States of America, 2Radiology, Yale University School
of Medicine, New Haven, CT, United States of America, 3Department
of Radiology - Vascular & Interventional Radiology, Yale University
School of Medicine, New Haven, CT, United States of America, 4Vascular
and Interventional Radiology, Yale University School of Medicine, New
Haven, CT, United States of America
Purpose: Percutaneous trans-hepatic or direct gallbladder fossa
catheter placement is a first line treatment option for bile leak from
cystic duct stump, to prepare the patient for re-laparoscopy or redosurgery of persistent bile leak through the remaining cystic duct
stump. This case series aimed to evaluate the outcome of selective
coil embolization of the cystic duct stump via the percutaneous
placed catheter in patients with post-cholecystectomy bile leak as an
alternative option for re-laparoscopy/redo-surgery.
Material and methods: Six patients with persistent bile leak after
laparoscopic cholecystectomy, who underwent percutaneous
catheter placement for biloma/abscess in the gallbladder fossa region,
were followed up. These patients underwent selective trans-catheter
cystic duct stump coil embolization from Feb 2010 to September
2015. Procedural management, complications and success rates were
analyzed as outcome.
Results: All patients had percutaneous all-purpose catheter placement
for drainage of biloma/abscess in the gallbladder fossa. Selective coil
embolization of the cystic duct was performed through the existing
percutaneous catheter in average 3.7 weeks after percutaneous
catheter placement and resolution of the biloma/abscess. All bile
leaks were immediately closed, except one case who needed a repeat
coiling for complete occlusion via the same tract. None of the patients
showed recurrent bile leak or further clinical symptoms. Coil migration
to the common bile duct was diagnosed in a single case, after 2.5 years
with no bile leak reported.
Conclusion: Leaking cystic duct stumps were sealed by selective transcatheter coil embolization. Selective trans-catheter coli embolization
of the leaking cystic duct stump is an effective alternative treatment
option for endoscopy or redo-surgery/re-laparoscopy.

709.7
Irreversible electroporation for treatment of metal stent
occlusion in biliary tract – ex vivo experimental model
T. Andrašina1, T. Rohan1, T. Juza1, P. Matkulčík 2, V. Válek1
1Department of Radiology and Nuclear Medicine, Faculty Hospital
Brno and Masaryk University, Brno, Czech Republic, 2Medical Faculty,
Masaryk University Brno, Brno, Czech Republic
Purpose: To prove the safety and feasibility of irreversible
electroporation (IRE) using tubular catheters to treat biliary metal
stent occlusions in an ex vivo experiment model.
Material and methods: IRE was performed using 3-electrode tubular IRE catheters placed in metal stents (EGIS biliary stent 10x80 mm)
in ex vivo porcine liver models. The IRE catheter was connected to an
IRE generator, with two electrodes set as active and one as indifferent.
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One-hundred 100 μs pulses at voltages 300V, 650V, 1000V, and 1300V
were used. Stent occlusion was simulated using porcine liver tissues
of different thickness (2±1 mm and 5±1 mm). Five scenarios of geometry settings between stent, electrodes, and inner tissue were analysed. Values of electric current, impedance, and power output were
measured. Potentially dangerous thermal effects were monitored thermographically and visually on the stent and surrounding parenchyma.
Results: The IRE procedure was feasible for all settings of the voltages
of 300V and 650V. The maximum current limit of the generator was
exceeded in case of low profile ingrowth tissue connected with one
electrode and in all settings with use of 1300V. In these cases, thermal
changes of the liver tissue were visualised. In contrast, heat changes
in protocols using 300-650V were recorded only in range of 1,0-4,5°C.
Significant difference of impedance between one-electrode and twoelectrodes ranges of simulated stent occlusion was observed (p = 0,02,
Mann-Whitney).
Conclusion: IRE using a 3-electrode tubular catheter shows feasibility
for treatment of metal stent ingrowth in ex vivo experiments. We
have established a safe and applicable IRE protocol for further in vivo
experiments.

News on Stage Session
Scientific News on Stage
1204.1
Inside interventional radiology: micro CT 3D imaging of
angiographic guidewires
T.Q.L. Klaus, G.A. Krombach, E. Alejandre-Lafont, M. Kampschulte
Diagnostische und Interventionelle Radiologie, UKGM Giessen, Giessen,
Germany
Purpose: The guidewire is an indispensable tool for endovascular
intervention. Insight into its composition might facilitate selection
and application. The purpose of this study was to investigate the
composition of angiographic guidewires using 3D-micro-CT as
an imaging approach, therefore aiming to obtain a manufacturerindependent overview and comparative description of guidewire
morphology.
Material and methods: Guidewires, which are routinely used in the
authors department, were included into the study (n=11 different
wires). Tip and shaft of angiographic guidewires were scanned using
micro-CT at a resolution of 6 µm isotropic voxel side length. Distal end,
as well as the shaft of the guidewires were scanned and evaluated. The
composition of wires was analyzed and compared for the shape and
existence of the following components: (1) coating and cover, (2) core
wire, (3) safety wire, (4) contrast enhancing inlays, and (5) radiopacity.
Results: In all scanned guidewires, micro-CT imaging demonstrated
a specific, i.e. individual arrangement and morphology of the abovementioned components. This led to characteristic X-ray absorption
patterns of the guidewires distal ending, thereby making them
distinguishable. Examination of the shafts demonstrated lesser
differences of X-ray absorption characteristics, but different diameters
of the metallic cores. This is in line with the differences of torsional
and bending stiffness.
Conclusion: Micro CT imaging of guidewires provides a nondestructive insight into the 3D morphologic microstructure and
allows a comparative description of these devices. Therefore, micro-CT
imaging should be considered as an investigational tool providing an
opportunity for a deeper understanding of the relationship between
form, composition and function of interventional materials.
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1204.2
Design, creation and evaluation of 3d-printed high-detailed
vascular models for selective interventional simulation
R. Kaufmann, M. Takes, C.J. Zech, T. Heye, P. Brantner
Clinic of Radiology and Nuclear Medicine, University Hospital Basel,
Basel, Switzerland
Purpose: Vascular models are more frequently used for interventional
simulation, though the complexity of these models is mostly limited
to the aorta and its main branch vessels. The purpose of this work is to
create and evaluate high-detailed vascular flow-models for simulating
selective abdominal interventional procedures with microcatheters in
small segmental arteries.
Material and methods: CT-Data was segmented, 3d-meshed and
post-processed using the open-source tools "ImageJ" and "Blender".
Transparent resin 3D-prints were generated using a FormLabs2 printer
allowing high-resolution prints without internal supports. A water
pump was connected via flexible tubes for a non-pulsatile flow. The
system was placed on a LED-panel to maximize transparency and
finally evaluated by 15 workshop participants using a survey (10-score
scale; 10=highest score) at IROS congress 2018, Salzburg.
Results: Based on patient-data two vascular models for selective
embolization were created including the smaller arteries of the liver
and spleen down to 1.5 mm diameter. The models, connected to a
simple circulatory system, were tested by 15 workshop participants
(11 radiological technologists, 2 residents and 2 experienced
interventional radiologists). The overall-rating was 9.3. All participants
would use the models on a regular basis.
Conclusion: The use of open-source-software, resin-3d-printing and a
basic circulatory pump with flexible tubes enables simple and accurate
creation of patient-specific vascular models in high detail from the
aorta to small subsegmental arteries down to a diameter of 1.5 mm.
The models‘ usefulness for training and testing purposes achieved
high ratings among 15 independent hands-on-workshop participants,
though material properties may be improved.

1204.3
Application of a biomechanical deformable registration image
method for assessing ablation margins in colorectal liver
metastases
E.Y. Lin1, B.M. Anderson2, G. Cazoulat2, K. Brock 2, B.C. Odisio1
1Interventional Radiology, The University of Texas MD Anderson Cancer
Center, Houston, TX, United States of America, 2Physics - Morfeus Lab,
The University of Texas MD Anderson Cancer Center, Houston, TX,
United States of America
Purpose: To evaluate the use of a biomechanical model-based
deformable image registration (BDIR) for predicting local tumor
progression (LTP) following microwave ablation on patients with
solitary colorectal liver metastases (CLM).
Material and methods: This is a single Institution comparative
analysis of 14 patients with post-ablation LTP versus a control group
of 16 non-LTP patients. Contours defining the CLM and liver (preablation CECT) and ablated region and liver (intra-procedural postablation CECT) were manually generated. Applying a BDIR algorithm
(Morfeus), the liver contours were deformed and used to map the
CLM onto the post-ablation images and a three-dimensional minimal
ablation margin (MAM) was automatically generated. LTP and non-LTP
cohorts were compared with respect to MAM using a non-parametric
Mann-Whitney U test.
Results: Mean study follow-up period was 28.8 months. No significant
differences were found between the two cohorts with respect to
follow-up period, mean lesion size, or RAS mutational status. The BDIR
analysis demonstrated statistically significant difference (p<0.01) in the
MAM between the LTP group (3.19 ± 1.78 mm) and the non-LTP group
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(1.14 ± 1.81 mm). A MAM of 0 mm was seen in 8 (57%) of the CLM with
LTP and in 1 (6%) of the non-LTP CLM.
Conclusion: This BDIR was capable of identifying significant
subcentimeter differences in the MAM among CLM with and without
LTP. Larger studies are warranted to validate this finding and evaluate
this metric for intra-procedural decision-making.

1204.4
EW-7197, a transforming growth factor-beta type I receptor
kinase inhibitor, ameliorates acquired lymphedema in a mouse
tail model
S.H. Yoon1, K.Y. Kim1, J.-H. Park1, H.-Y. Song2
1Radiology and Research Institute of Radiology, Asan Medical Center,
Seoul, Korea, 2Diagnostic Radiology, Asan Medical Center, Seoul, Korea
Purpose: The purpose of this study was to evaluate the efficacy
of EW-7197, a highly selective peroral TGF-β type I receptor kinase
inhibitor, in treating acquired lymphedema in a surgical model of
mouse tail.
Material and methods:
Mouse Tail Model of Lymphedema
Tail lymphedema was created in 10- to 12-week-old female C57BL/6
mice. the skin was circumferentially excised 18-mm distal to the base
of the tail, making a 2-mm circular band. The lymphatic collecting
vessels were cauterized by using Bovie cautery.
EW-7197 Treatment
The treatment group (n = 12) received a solution consisting of 0.1 ml
of artificial gastric juice and 20mg/kg EW-7197 phosphate by gavage
once daily for 4 weeks.
Fluorescence Lymphography
We used FITC-dextran fluorescence lymphography tracer to identify
lymphatic flow
Results:
Tail Diameter Measurements
The maximum tail diameter was rapidly increased after surgery in both
groups, which lasted up to 2 weeks in the control group and 1.5 weeks
in the treatment group, respectively.
Fluorescence Lymphography and Immunofluorescence
Fluorescence lymphography showed accumulation of the FITCdextran tracer distal to the surgery site in both groups. The treatment
group showed fluid channels at the surgery site 4 weeks after surgery,
which were not observed in any of the mice of the control group.
Conclusion: The present study showed that EW-7197 ameliorates
acquired lymphedema in a mouse tail model. In immunofluorescence
assessment, we found that EW-7197 induced both lymphangiogenesis
and interstitial flow of the lymphatics by inhibition of the fibrosis at
the surgery site. Considering its therapeutic effect, EW-7197 may have
potential in treating lymphedema.

1204.6
Comparison of a full-core end-cut biopsy device with a sidenotch device: diagnostic valence of the specimen
J. Schaible, B. Pregler, L. Lürken, P. Wiggermann, L.P. Beyer
Department of Radiology, University Hospital Regensburg, Regensburg,
DE
Purpose: To compare the quality of specimen, core length, diameter
and fragmentation rate of a novel full-core biopsy system with that of
the standard side-notch system in liver biopsies.
Material and methods: A full-core end-cut 16G biopsy device and
a standard side-notch 16G needle were used to take liver biopsies.
Patients were randomized in two groups of 16 patients each and the
following variables were assessed for each group and rated by an independent pathologist unaware of the device: quality of the specimen

Free Papers / News on Stage

147

(scale from 1 to 6 with 1 as best and 6 as worst), core length, diameter
and fragmentation rate.
Results: For the full-core (FC) and side-notch (SN) groups, the
mean core length was similar with 13599 μm and 11570 μm (P=.131),
respectively. The quality of the specimen was significantly better in
the FC-group with an average rating of 1.68 vs. 2.50 (P=.009). The
fragmentation rate in the FC-group was statistically significant lower
at 2/27 (7%) than in the SN-group at 13/33 (39%) (P=.021). When using
the end-cut system, the diameter was significantly larger than that of
the SN-group at 1042 μm vs. 930 μm (P=.018).
Conclusion: Our results showed that the overall quality of specimen
improved when using a novel full-core biopsy system compared to a
standard side-notch needle with the same diameter. Fragmentation
rates are significantly lower and the core diameter is significantly larger
when using the end-cut system.

Free Paper Session
Aortic interventions including EVAR and TEVAR
1407.1
Endovascular flow-diversion of visceral and renal artery
aneurysms using dual-layer braided nitinol carotid (CASPER)
stents
P. van Veenendaal1, J. Maingard2, H.K. Kok 3, D. Ranatunga2,
T. Buckenham4, R. Chandra5, M.J. Lee3, D.M. Brooks2, H. Asadi4
1Diagnostic Imaging, Monash Health, Clayton, VIC,
Australia, 2Interventional Radiology Service, Austin Hospital,
Heidelberg, VIC, Australia, 3Radiology, Beaumont Hospital, Dublin,
Ireland, 4Interventional Radiology Service - Department of Radiology,
Monash Health, Clayton, VIC, Australia, 5Interventional Neuroradiology
Service - Department of Radiology, Monash Health, Clayton, VIC,
Australia
Purpose: Visceral and renal artery aneurysms (VRAAs) are uncommon
but are associated with a high mortality rate in the event of rupture.
Endovascular treatment is now first line in many centres, but
embolization and preservation of the parent artery may be difficult
in tortuous or unfavourable anatomy at arterial bifurcations. Flowdiversion is used in neurovascular intervention to treat intracranial
aneurysms but is less often utilised in the treatment of VRAAs. The
CASPER stent is a low profile dual-layer braided nitinol stent designed
for carotid stenting with embolic protection and flow-diversion
properties. We report the novel use of the CASPER stent for the
treatment of VRAAs.
Material and methods: We present a case series describing the
treatment of five patients with VRAAs using the CASPER stent for
flow-diversion.
Results: Five patients with unruptured VRAAs were treated electively.
There were three splenic aneurysms and two renal aneurysms.
Aneurysms were treated with flow diversion using the CASPER stent,
with or without loose aneurysm coil packing depending on the
size. All procedures were technically successful with no immediate
or periprocedural complications. Cases with repeat imaging show
aneurysms are either reduced in size or completely occluded.
Conclusion: Preliminary experience with the CASPER stent suggests
its suitability, safety and efficacy for use in the treatment of VRAAs.
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1407.2
Psoas muscle area and quality are independent predictors of
survival in patients treated for abdominal aortic aneurysms
M. Suovula1, I. Lindström2, T. Vänttinen2, S.M. Protto1,
N. Sillanpää1, N. Oksala2
1Radiology, Tampere University Hospital, Tampere, Finland, 2Vascular
Surgery, Tampere University Hospital, Tampere, Finland
Purpose: Sarcopenia is associated with mortality after abdominal
aortic aneurysm (AAA) repair. The reproducibility of computed
tomography (CT) core muscle areas and densities and their association
with postoperative survival in patients undergoing AAA treatment
were retrospectively studied.
Material and methods: Psoas and multifidus areas (PMA, MFA) and
densities (PMD, MFD) were measured from perioperative CT images
and measurement reliability ascertained using intraclass correlation
coefficient (ICC) analysis (three independent observers). Clinical data
was collected from an institutional database and the hospital’s patient
record database.
Results: The study included 301 patients (89% male, mean age 74.4
years, endovascular treatment73.1%, rupture 7.6%). Median duration of
follow-up was 2.70 (IQR 3.54) years and mortality 31.2%. PMA and PMD
at L2-L3 levels had good-excellent and the left L2 PMA fair agreement
in ICC. PMA and PMD correlated with MFA and MFD at corresponding
levels. Age, female gender, and BMI were associated with PMA, PMD,
lean psoas muscle area (LPMA), and lean muscle volume parameters.
Left L3 PMD (HR 0.787 per 10 HUs, P<.01), total PMD (HR 0.797 per
10HUs, P<.05), and LPMA at L3 level (right, left and total) and L2
level (right, total) (HR 0.974-0.989, P<.05 for all) were independently
associated with survival in multivariable analysis.
Conclusion: L2-L3 PMD and LPMA area are a reliable, feasible and
independent predictors of mortality in patients treated for AAA. For
every 10 HU in crease in PMD measured at L3 level (leftside/bilaterally),
there was a 20 to 22.3% decrease in the probability of death during
follow-up.

1407.3
Gender-related outcomes of chimney EVAR within the
PERICLES registry
M.V. Usai1, K.P. Donas2, G. Torsello1, F.J. Veith3
1Vascular and Endovascular Surgery, University Hospital, Münster,
Germany, 2Vascular Surgery, St. Franziskus Hospital, Münster,
Germany, 3Division of Vascular and Endovascular Surgery, NYU
Langone Medical Center, New York, NY, United States of America

148

Conclusion: No statistically significant difference regarding reintervention and chimney graft patency was observed between the 2 gender. Chimney EVAR was in our registry a safe endovascular treatment
of PAPs in female patients.

1407.4
Midterm clinical results of COLT device - a new branched stentgraft for thoracoabdiminal aortic aneurysms
P. Szopinski, E. Pleban, J. Iwanowski
Clinic of Vascular Surgery, Institute of Haematology and Transfusion
Medicine, Warsaw, Poland
Purpose: To report the results of the first clinical results of a new stentgraft design for the treatment of patients with thoraco-abdominal
aneurysms (TAAA).
Material and methods: The Colt stent-graft is a self-expanding device
composed of nitinol metal stents of different shapes, creating a unique
exoskeleton covered with polyester material. From August 2015 to
January 2017 seven Colt stentgrafts were implanted in six males and
one female, aged 56 to 74 with TAAA (five Type II, four Type III, one
Type IV). The mean aneurysm diameter was 71.2 mm (range 64-83) and
all patients were asymptomatic. Two patients underwent open repair
of abdominal aortic aneurysm with implantation of tube prosthesis in
the past. Procedures were performed under a combination of spinal
and general anesthesia from bilateral femoral access and one or two
axillary access. The balloon expandable and self-expandable stentgrafts were used for creating the branches.
Results: In extended aneurysm the procedure was divided into
two or three steps to avoid spiral cord ischaemia. There were no
intraoperative nor postoperative deaths. All prostheses remain
patent.During follow-up (from 10 to 27 months) three complications
were noted -two Type II endoleaks detected, which were left for
further observation and dislocation of renal stent-grafts, which were
connected with additional stent-graft.
Conclusion: Initial mid-term results of Colt implantations are very
promising. Further modifications of the device will accelerate the
transition to partial replacement of custom-made endografts. Colt
stent-graft would potentially accommodate the majority of TAAA
anatomical variations, what can lead to create a new of-the shelf
device in the future.

1407.5
Baseline parameters for prediction of stent-graft movement
after endovascular aneurysm repair

Purpose: Gender-related differences in outcomes in complex
endovascular aortic repair have not been profoundly investigated.
Aim of the present study was to compare the perioperative and midterm outcomes between males and females patients treated with the
chimney technique for pararenal aortic pathologies.
Material and methods: The PERICLES registry collected the world
wide experience with the chimney technique. According to the gender
patients were classified in two cohorts. Primary endpoints were
freedom from occlusion of the chimney grafts and reintervention.
Secondary endpoints were access site complications and need for
surgical or interventional revision, Endoleak Type Ia rate, 30-day
overall complications and mortality. Kaplan-Meier curves estimated
the outcomes in the long run.
Results: : A total of 412 patients underwent Ch-EVAR , 71 (17%) females
and 341 (83%) males with (mean age 74 years) were included in the
present study. After 36 months of mean follow up no statistically
significant difference was observed between the two cohorts
regarding re-interventions (P= .44). Freedom from occlusion rates at
36 months did not differed (females 84% vs. 80 % for males (P= .033).

U. Asenbaum1, M. Schoder1, E. Schwartz2, G. Langs2, F. Wolf1,
C.M. Loewe1, R. Nolz1
1Department of Bio-medical Imaging and Image-guided Therapy.
Division of Cardiovascular and Interventional Radiology, Medical
University Vienna, Vienna, Austria, 2Department of Biomedical Imaging
and Image-guided Therapy, Computational and Imaging Research
Laboratory, Medical University Vienna, Vienna, Austria
Purpose: Stent-graft movement (SGM) and consecutive migration
are responsible for a large part of the late complication after EVAR of
abdominal aortic aneurysm. The objective of this study was to evaluate
the influence of baseline clinical and morphological parameters on the
probability of SGM.
Material and methods: Retrospectively, three dimensional surface
models of the stent-graft, delimited by landmarks using custombuilt software, were derived from the pre-interventional and the last
follow-up multislice computed tomography angiography (MSCTA)
in patients after elective EVAR of abdominal aortic aneurysms. SGM
between these examinations was considered significant at a threshold
of 9mm. Demographic characteristics and morphological variables
derived from the pre-interventional and pre-discharge MSCTA were
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analyzed. Univariate and multivariate analysis with a Cox proportional
hazards model were used to determine factors associated with the
occurrence of SGM. Freedom from SGM was assessed with the Kaplan
Meier life table method.
Results: SGM >9 mm was observed in 54 (28.9%) of 187 patients
during a mean MSCTA follow-up of 33.5±25.4 months. Freedom
from SGM >9 mm rates after one, three, and five years were 94.6%,
78.8%, and 55.3%, respectively. Multivariate analysis revealed that age
([HR]1.05; p=0.017), and proximal neck diameter ([HR]6.16; p<0.001)
were significantly associated with a higher incidence of SGM >9mm.
On contrary, proximal neck length ([HR]0.67, p=0.002), and infrarenal
aortic neck angulation ([HR]0.98, p=0.004) proved to be significantly
associated with a decreased incidence of SGM >9mm.
Conclusion: Older patients with larger aneurysm neck diameters
experience higher rates of SGM. Adequate sealing systems should be
considered for long-term prevention of stent-graft migration.

1407.6
Techniques and outcomes of trans-catheter closure of aortic
anastomosis leak after aortic replacement
J. Pu1, Y. Ke2, W. Wu1, L. Huang1
1Interventional Department, Beijing Anzhen Hospital, Capital Medical
University, Beijing, China, 2Echocardiography Department, Beijing
Anzhen Hospital, Capital Medical University, Beijing, China
Purpose: The aim of this research was to describe the procedural
techniques of aortic anastomotic leak (AAL) closure and evaluate the
feasibility and efficacy of this procedure.
Material and methods: From October 2015 to November 2017,
twenty consecutive patients (13 males, mean age 47.1 ± 11.8 years)
were referred to our center for possible trans-catheter closure. After
transesophageal echocardiography and computed tomography
angiography evaluation, AAL was defined as three types. Type I AAL
resulted in aorta-to-right atrium fistula. Suture line dehiscence led to
a pseudoaneurysm was defined as type II. Type III led to aortic false
lumen patent and procedure inefficiency for aortic dissection. The
procedure and clinical outcome were assessed.
Results: Type I AAL demonstrated in 6 patients (30%), type II
demonstrated in 4 patients (20%) and type III demonstrated in 10
patients (50%), respectively. Successful occluder deployment was
accomplished in 17 cases (85%). Reduction in AAL to mild or less
was achieved in 15 patients (88%). A second closure was performed
for residual shunt in 2 patients. There were no procedure-related
death, myocardial infarction or stroke. Complete thrombosis rate
was 100% in the 10 patients (type III) with false lumen patent. The
NYHA cardiac function improved in 6 patients (type I) with aorta-toright atrium fistula, the right atrium systolic pressure (25.3±4.1 mmHg
to 7.0±1.2 mmHg, p=0.003) was significantly reduced. The diameter
of pseudoaneurysm was decreased (4.95±1.8 mm to 2.0±1.8 mm,
p<0.001) in 4 patients of type II.
Conclusion: Trans-catheter closure appears to be a reasonable
alternative approach for AAL in patients who were high-risk candidates
for redo-surgery.
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1407.7
Prospective single-center experience of endovascular aortic
repair (EVAR) using ultra-low profile Altura endograft
A. Massmann1, F. Frenzel1, P. Fries1, R. Kubale1, R. ShayestehKheslat2, A. Buecker1
1Diagnostic and Interventional Radiology, Saarland University Medical
Center, Homburg, Germany, 2Vascular Surgery, Saarland University
Medical Center, Homburg, Germany
Purpose: To report preliminary prospective single-center experience
of endovascular aortic repair (EVAR) using ultra-low profile (14 F) Altura
(Lombard Medical) stentgrafts.
Material and methods: During 2016-2018, 20 consecutive patients
(2 females) (mean age 76±7; range 57-88 years) underwent elective
or urgent (n=2) EVAR of abdominal aortic aneuryms (AAA) (mean
diameter 55.3±4.6 (50-65) mm; angulation 35±22 (0-60°); infrarenal
neck length 24.8±10.2 (14-55) mm; aorto-iliac aneurysms (n=2;
common iliac artery aneurysm diameter 35 and 45 mm) and one
renal chimney (AAA 53 mm) using Altura endografts. Prospective
follow-up recording morbidity and mortality outcomes, endoleak
and re-intervention included contrast-enhanced duplex-ultrasound
and computed tomography.
Results: Technical success for device deployment was 100%. Mean
procedure time (needle to hemostasis) was 63±11 (48-80) minutes;
fluoroscopy time 12.5±3.7 (7.6-17.9) minutes; dose-area-product
4,947±2,365 (1,377-8,188) µGym2; contrast medium volume 92±29 (55150) ml. Compared to a per aneurysm characteristics matched patient
cohort treated with Medtronic Endurant II, fluoroscopy (median 15.4
vs. 10.3 minutes p=0.0430) and dose-area-product (p=0.0335) were
significantly lower for Altura.
Overall hospitalisation was 6.5±2 (4-11) days (Intensive care unit
1.4±0.8 (1-4) days). There was no relevant blood loss. Early (≤30
days) complications included endoleak type-2 in 30%; one patient
experienced mild temporary post-implantation syndrome; one patient
required additional surgery for symptomatic femoral artery dissection.
During mean follow-up of 5±6 (1-13) months freedom from devicerelated complications, aneurysm-related re-intervention or death was
100%. Aneurysm shrinkage (<5 mm) was seen in 20% of patients.
Conclusion: Preliminary experience showed promising shortterm results with the low-profile easy-to-use Altura device. Longterm studies are required to assess durability and device-related
complications.

Free Paper Session
Drug-coated balloons in PVD
1408.1
Outcome of DEB and PTA post stenting in occluded versus
stenotic lesions including evaluation of the implanted stent –
subgroup analysis of the randomized Freeway Stent study
J. Tacke1, K.A. Hausegger2, H. Schröder3, S. Müller-Hülsbeck4,
S. Stahnke5, J. Dambach5
1Institut für Diagnostische und Interventionelle Radiologie und
Neuroradiologie, Klinikum Passau, Passau, Germany, 2Radiology,
General Hospital Klagenfurt, Klagenfurt, Austria, 3Radiology,
Vascular Center Jewish Hospital, Berlin, Germany, 4Department of
Diagnostic and Interventional Radiology / Neuroradiology, Ev.-Luth.
Diakonissenanstalt zu Flensburg, Flensburg, Germany, 5Clinical
Department, Eurocor GmbH, Bonn, Germany
Purpose: Stents are needed in up to 50 % of all peripheral interventions
where PTA with plain or drug-eluting balloons alone will not reopen
the vessel sufficiently. Nevertheless, the restenosis rate of stents is still
a major limitation of peripheral arterial interventions. Drug-eluting
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balloons (DEB) potentially overcome the problem of in-stent restenosis
when used for postdilatation after primary nitinol stenting in the SFA
and PI segment.
Material and methods: The Freeway Stent Study is a prospective,
randomized, international trial conducted in 13 centers in Germany
and Austria. 204 patients were randomized for postdilatation by
either DEB (FREEWAY™) or plain balloon (PTA) of primary implanted
stents. The choice of commercially available nitinol stents was on the
physician´s decision. Primary endpoint is clinically driven target lesion
revascularization (TLR) at 6 months; secondary endpoints include
patency rate, shift in Rutherford classification, ABI and MAE at 6 and
12 months.
Results: The 12 months follow up results highly favor the use of
FREEWAY™ DEB over PTA postdilatation. The majority of patients
presented at baseline suffer total occluded lesion. The significant
higher patency rate for the FREEWAY™arm in the occluded lesions
subgroup underlines the overall outcome.
Conclusion: The Freeway Stent Study shows that the usage of DEB
as a restenosis prophylaxis seems to be safe and feasible. The 12
months follow up results give a clear sign in all parameter in favor of
DEB. Subgroup analysis of occluded versus stenotic lesions show the
beneficial effects of DEB particularly in difficult lesions.

1408.2
EffPac-Trial: Effectiveness of LUMINOR® DCB versus POBA in the
SFA:12 months results
U. Teichgräber
Radiology, University Hospital Jena, Jena, Germany
Purpose: The multicenter randomized-controlled EffPac trial evaluates
the safety and efficacy of the Luminor® Paclitaxel-coated drug-eluting
balloon (DEB) compared to several uncoated plain old angioplasty
balloon (POBA) catheters in inhibiting restenosis and in ensuring longterm patency.
Material and methods: 172 patients study patients who were planned
to be included in EffPac, 86 patients were allocated into the POBA
group whereas 86 patients were allocated into the Luminor® group.
Primary endpoint: late lumen loss (LLL) defined as the difference
between the diameters (in mm) at 6 months and immediately
post-procedure,
Secondary endpoint: Target lesion revascularitzation (TLR), defined
as a clinically driven repeat percutaneous intervention of the target
lesion or bypass surgery of the target vessel. Patency rate, quality of
life, change of Rutherford stage and ankle-brachial index, major and
minor amputation rate at index limb, number of bailouts and all-cause
mortality.
Results: The results at 6 months were:
• Primary endpoint revealed a LLL of 0.14mm in the DCB group vs
1.06mm in the POBA group (p<0.001).
• TLR was 1.3% (DCB) vs 17.1% (POBA) (p<0.001).
• PP was 94.7% (DCB) vs 75.0% (POBA) (p<0.001).
• Rutherford stages were overall improved for 85.2% patients (DCB) vs
75.0% (POBA) (p=0.021)
At April we will have the 12 months outcomes.
Conclusion: In summary, the Luminor® Paclitaxel-coated balloon
catheter demonstrates to be clinical highly effective and safe in
inhibiting restenosis compared to POBA. The innovative coating
technique matters and is shown not only in the patency, LLL and TLR
data, but also in an improvement of the Rutherford stage.
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1408.3
Comparison of particulate embolization after femoral artery
treatment with IN.PACT Admiral, Ranger, and Stellarex
paclitaxel-coated balloons in healthy swine
R. Virmani
Medical Director, CV Path Institute, Inc., Gaithersburg, MD, United
States of America
Purpose: A comparator study of three DCBs in commercial use,
IN.PACT Admiral, Boston Scientific Ranger, and Spectranetics Stellarex
, in healthy swine was performed to compare downstream emboli
and tissue reactions. In addition, the intact capillary perfusions to
downstream tissue beds was assessed with Evans Blue, a dye that
binds albumin, and stains tissue beds with evidence of increased
capillary permability blue.
Material and methods: Three times over-lapping 80-mm DCBs for
each device were assessed in 24 femoral arteries of 12 swine with
28-day follow-up for downstream embolic events and debris. IN.PACT
Admiral was used as a control since its downstream embolic effects
has been previously studied and published. Histologic analysis of
arterial wall and skeletal muscle and coronary band downstream from
the external or internal femoral arteries was performed.
Results: The percentage of sections with downstream vascular
changes in arterioles were greatest for IN.PACT > STELLAREX >
RANGER (43%, 36%, and 25% respectively). Embolic crystalline material
was seen for all cohorts and followed a similar trend. Drug analysis in
parallel tissues illustrated the highest paclitaxel concentrations in nontarget coronary band tissues for STELLAREX>IN.PACT>RANGER (962.3
ng/g, 911.3 ng/g, and 822.5 ng/g respectively). In addition, new results
about the impact of paclitaxel on the function of embolized tissue will
be reported using the methods described above.
Conclusion: All DCB’s tested exhibited downstream effects of
paclitaxel drug and/or downstream emboli. The potential downstream
embolic effects with certain DCB use may present a concern that may
influence the selection of available catheter technologies.

1408.4
First report of the 12-month outcomes of SELUTION trial: a
novel Sirolimus coated DCB technology evaluated in SFA
K. Brechtel1, D.-R. Meyer2, T. Albrecht3, U. Beschorner4, T. Zeller5
1Gemeinschaftspraxis für Radiologie, Ihre-Radiologen Standort
Franziskus Krankenhaus Berlin, Berlin, Germany, 2Klinik für
Diagnostische und Interventionelle Radiologie, Evangelisches
Krankenhaus Hubertus, Berlin, Germany, 3Institut für Radiologie
und Interventionelle Therapie, Vivantes - Klinikum Neukölln,
Berlin, Germany, 4Klinik für Kardiologie und Angiologie II,
Universitäts-Herzzentrum Freiburg - Bad Krozingen, Bad Krozingen,
Germany, 5Angiology, Herz-Zentrum Bad Krozingen, Bad Krozingen,
Germany
Purpose: Most Drug Coated Balloons (DCB) typically transfer drugs
with an excipient to the vessel wall during balloon expansion within
minutes. By inventing a new technology sirolimus containing PLGA
microspheres were attached to a balloon surface within a phospholipid
transfer membrane. Upon balloon expansion the microspheres stay
within the vessel wall and elute sirolimus slowly to provide a sustained
effect. To report the 12-months outcome of the SELUTION DCB FIM
trial.
Material and methods: 50 patients (mean age 70y) have been enrolled
between Nov 2016 and May 2017 in a prospective, controlled, multicenter, open-label, single arm clinical investigation treating SFA lesions
(lesion length 51.3±40.3mm; 34% moderate-severe calcification).
Patients enrolled were symptomatic with de-novo or restenotic lesions
having ≥ 70% diameter stenosis or occlusion. The primary endpoint
was defined as late lumen loss (LLL) evaluated by angiography at 6
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months. Duplex ultrasound and clinical endpoints are evaluated at
6, 12 and 24 months.
Results: At 6 months the Median Late Lumen Loss (LLL) was 0.19mm
(-1.16; 3.07). The rate of Target Lesion Revascularization (TLR) was 2.3%.
There were no incidences of either death or the need for minor and/
or major amputations. Rutherford Classification was reported in 17%
class 2 and in 83% in class 3 respectively.
Conclusion: The 6 Months results demonstrate the high effectiveness
of the SELUTION DCB. Based on the promising results the 12 months
are expected to show a sustained effect. Outcomes will be available
at the time of presentation.

1408.5
One-year results from the Total IN.PACT™ All-Comers
M.P. Kohi1, M. Shishehbor2
1Radiology and Biomedical Imaging, University of California, San
Francisco, CA, United States of America, 2Harrington Heart & Vascular
Institute, University Hospitals Case Western Reserve University,
Cleveland, OH, United States of America
Purpose: The Total IN.PACT™ All-Comers analysis is intended to
enhance patient treatment by characterizing the clinical performance
of the IN.PACT™ Admiral™ Drug-Coated Balloon (DCB) in the largest
and most diverse population treated with DCBs for femoropopliteal
artery disease examined to date.
Material and methods: Subject-level data were aggregated from
four independently adjudicated IN.PACT Admiral DCB clinical study
cohorts. Baseline patient demographics, lesion characteristics,
and peri-procedural variables were collected. Furthermore,
revascularization and safety outcomes were collected for predefined
study periods.
Results: Data were collected and analyzed from 1837 DCB patients
enrolled at 147 sites across six continents and 28 countries. Primary
endpoints of the study included 1) composite safety, comprised
of freedom from target limb amputation, clinically-driven target
vessel revascularization, and all-cause death at 12 months; and 2)
efficacy, defined as freedom from clinically-driven target lesion
revascularization at 12 months. These results will be available at the
time of this meeting.
Conclusion: Randomized clinical trials and global registries are
invaluable in describing the benefits of DCBs within their respective
populations, however the relatively small number of subjects of any
single study is a limiting factor for subset analyses. Total IN.PACT™
represents the largest investigation of any single DCB in the treatment
of femoropopliteal artery disease. By pooling data from multiple study
cohorts, insight may be gained regarding outcomes across a broad
spectrum of patient and lesion types, while also providing valuable
evidence on specific subsets of interest.
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1408.6
6 months primary outcome of KANSHAS 1 study of the
novel KANSHAS drug coated balloon for treatment of
femoropopliteal occlusive disease; the first-in-human study
M. Lichtenberg1, G. Tepe2, S. Müller-Hülsbeck 3, K. Deloose4,
J. Verbist5, P. Goverde6, T. Zeller7
1Vascular Center, Klinikum Arnsberg, Arnsberg, Germany, 2Diagnostic
and Interventional Radiology, Medical Centre of Rosenheim,
Rosenheim, Germany, 3Department of Diagnostic and Interventional
Radiology / Neuroradiology, Ev.-Luth. Diakonissenanstalt zu
Flensburg, Flensburg, Germany, 4Dept. Vascular Surgery, AZ St. Blasius,
Dendermonde, Belgium, 5Department of Cardiovascular and Thoracic
Surgery, Imelda Hospital, Bonheiden, Belgium, 6ZNA Stuivenberg, ZNA
Stuivenberg, Antwerpen, Belgium, 7Angiology, Herz-Zentrum Bad
Krozingen, Bad Krozingen, Germany
Purpose: KANSHAS 1 study aims at investigating safety profile and
overall performance of the novel KANSHAS DCB in treatment for
patients with de-novo lesions in femoropopliteal arteries.
Material and methods: KANSHAS 1 is a first-in-human single-arm,
multicenter study done in Germany and Belgium. 50 patients with
symptoms of Rutherford category 2-4 were enrolled and treated
with KANSHAS DCB. Follow-up assessments are scheduled at 1, 6,
12, and 24 months. The primary outcome measure is a composite
of freedom from device- and procedure-related deaths through
30-day, freedom from target limb amputation, and clinically driven
target lesion revascularization through six months. All adverse events
are adjudicated by an independent clinical events committee and
angiographic and duplex-ultrasound parameters are assessed by
independent core laboratories.
Results: Data from 30 patients showed mean age 70.2±10.4 years, with
30% diabetics, 36.7% with history of PAD. Baseline anklebrachial index
(ABI) was 0.64±0.14. The mean cumulative lesion length was 84.7±32.2
mm, mean diameter stenosis (DS) 92.3±7.8% and 30.0% of lesions had
moderate- severe calcification.
Predilatation and postdilatation with a standard PTA balloon were
performed in 96.7% and 36.7% of patients respectivelly. 20% of
patients received bailout stenting due to the flow-limiting dissections
or residual stenosis >50%. Final mean residual DS was 11.2±8.9%.
Procedural and device success were achieved in 100% of patients.
Immediatally at discharge patients showed ABI improvement of
0.24±0.17.
Conclusion: No serious adverse event related to device and procedure
was reported up to 30-day after the procedure.
6 months data on the total populatiion will be available at the time
of presentation.
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1408.7
Two-year clinical outcomes of the CONSEQUENT trial: can
femoro-popliteal lesions be treated with sustainable clinical
results that are economically sound?
G. Tepe1, M. Waliszewski2, C. Roca3, U. Redlich4, J. Tautenhahn5,
Z. Halloul6, Ö. Gögebakan7, D.-R. Meyer8, I. Gemeinhardt9,
T. Zeller10, S. Müller-Hülsbeck11, I. Ott12, T. Albrecht7
1Diagnostic and Interventional Radiology, Medical Centre of
Rosenheim, Rosenheim, Germany, 2Vascular Systems, Medical
Scientific Affairs, B. Braun Melsungen AG, Berlin, Germany, 3Global
Government Affairs & Market Access, B. Braun Melsungen AG,
Melsungen, Germany, 4Radiologie, Klinikum Magdeburg, Magdeburg,
Germany, 5Gefäßchirurgie, Klinikum Magdeburg, Magdeburg,
Germany, 6Universitätsklinik für Allgemein-, Viszeral-, Gefäß- und
Transplantationschirurgie, Universitätsklinikum Magdeburg,
Magdeburg, Germany, 7Institut für Radiologie und Interventionelle
Therapie, Vivantes - Klinikum Neukölln, Berlin, Germany, 8Klinik
für Diagnostische und Interventionelle Radiologie, Evangelisches
Krankenhaus Hubertus, Berlin, Germany, 9Institut für Radiologie,
Charité Universitätsmedizin Berlin, Berlin, Germany, 10Angiology, HerzZentrum Bad Krozingen, Bad Krozingen, Germany, 11Department of
Diagnostic and Interventional Radiology / Neuroradiology, Ev.-Luth.
Diakonissenanstalt zu Flensburg, Flensburg, Germany, 12Klinik für
Herz- und Kreislauferkrankungen, Deutsches Herzzentrum München,
München, Germany
Purpose: We report the two-year clinical outcomes of the
CONSEQUENT Trial (ClinicalTrials.gov Identifier: NCT01970579) on
which a subsequent cost-efficacy assessment was based.
Material and methods: Patients with symptomatic PAOD in femoropopliteal lesions were randomized either to DCB (n=78) or plain old
balloon angioplasty (POBA, n=75). As secondary endpoints, the twoyear clinical results consisting of target lesion revascularization (TLR)
and patency were recorded. Based on the Kaplan-Meier analyses for
TLR, a cost-benefit analysis was conducted.
Results: There were no additional TLR’s in both groups between one
and two years so that the corresponding rates remained significantly
different between the treatment groups. At two years the patency rate
was significantly higher in the DCB group as compared to the control
group. We estimated substantial 2-year cost savings per patient
treated with DCB instead of POBA.
Conclusion: The use of paclitaxel-resveratrol matrix coated peripheral
balloons as compared to POBA was associated with a significantly
reduced TLR rate and superior patency at two years.
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Oncologic interventions 2
1409.1
Percutaneous microwave thermal ablation (MWA) for patients
with malignant lung tumors: mid-term results of a prospective
multicenter study (MALT study)
A. Posa1, R. Iezzi1, F. Carchesio1, D. Basile2, A. Veltri2, R. Cioni3,
R. Manfredi1, L. Bonomo1
1Department of Radiological Sciences, Institute of Radiology, “A.
Gemelli” Hospital - Catholic University, Rome, Italy, 2Department of
Oncology, Diagnostic and Interventional Radiology Section, University
of Turin, Orbassano, Italy, 3Diagnostic and Interventional Radiology,
University of Pisa, Pisa, Italy
Purpose: To assess the feasibility, safety, and efficacy of MWA in the
treatment of unresectable primary (MALT1) and secondary (MALT2)
pulmonary neoplasms.
Material and methods: All patients with lung tumors up to 4cm in
size addressed to MWA by a multidisciplinary team were enrolled in
the study. The lesions were classified by histotype (primary – MALT1,
secondary – MALT2), site (hilar, parenchymal, or subpleural) and size
(<2, 2-3, 3-4 cm). A standardized treatment was used for all lesions,
based on histotype and size (30W, 50W and 70W and 40W, 60W and
80W, for primary and secondary tumors, respectively). The primary
endpoint was complete response (CR) determined using enhanced
CT scan, performed at 1, 3, 6, 12, and 18 months. Secondary endpoints
were technical efficacy, incidence and grade of adverse events (AEs)
as well as relationship between power applied and necrosis volume
(power-efficacy correlation) evaluated on 1month CT-follow- up.
Results: Forty-four MWAs were performed on 35 patients (24 men; 11
women). Technical success was obtained in 100% of cases. No major
complications as well as procedural death were recorded; 45.4%
of minor complications occurred, 40.9% of them not requiring any
treatment. A direct relationship between power applied and necrosis
volume was obtained in all procedures. The 6-months CR rates were of
100% and 92.3% in the MALT1 and MALT2 group respectively.
Conclusion: Percutaneous CT-guided MWA seems to be a safe,
feasible, and effective treatment for unresectable malignant lung
tumors up to 4 cm in size.

1409.2
Combined treatment, TACE and microwave ablation in patients
with HCC
M.M.A. Zaitoun
Radiology, Zagazig University Hospitals, Zagazig, Egypt
Purpose: To compare the feasibility and benefit of combined therapy
(TACE+MW ablation) versus TACE or microwave ablation alone in the
treatment of HCC larger than 3 cm and smaller than 5 cm
Material and methods: During 3 years, 150 consecutive patients
with HCC larger than 3 cm and smaller than 5 cm were divided into
3 groups, group (1) 50 HCC patients underwent TACE, group (2) 50
HCC patients underwent MW ablation and group (3) 50 HCC patients
received combined therapy with TACE followed by MW ablation after
1 month. Follow up with Triphasic CT was performed after 1 month
then every 3 months for 1 year.
Results: After 1 month, complete response was detected in 27 cases
(54%) in group (1), 22 cases (44%) in group (2) and 50 cases (100%) in
group (3) ,partial response in 8 cases (16%) in group (1), 5 cases (10%) in
group (2) and progressive disease in 15 cases (30%) in group (1) and 23
cases (46%) in group 2. Recurrence rate after 1 year was 38 cases (72%)
in group (1), 40 cases (80%) in group 2 and 9 cases (18%) in group 3.
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Disease free survival rate at 12 months was 12 cases (24%) in group 1,
10 cases (20%) in group 2 and 41 cases (82%) in group 3.
Conclusion: Combined therapy (TACE+MW ablation) in HCC larger
than 3 cm and smaller than 5 cm is better than TACE or MW ablation
alone concerning the recurrence rate and disease free survival rate.

1409.3
New interventional treatment model for pancreatic neoplasms
using gemcitabine-eluting hydrogel devices: In vitro and in
vivo results
D.M. Benz, R. Lopez-Benitez
Radiology & Nuclear Medicine, Luzerner Kantonsspital, Luzern,
Switzerland
Purpose: The purpose is to examine the in vitro and in vivo evaluation
of fast- and slow-release gemcitabine-eluting hydrogel (GEH) devices.
Material and methods: For in vitro elution, the GEH devices were
placed in phosphate-buffered saline at 37 °C. Periodically, the solution
was analyzed for gemcitabine. The devices consisting of fast release
(n = 8), slow release (n = 6), or bland (n = 4) were delivered through a
5-Fr catheter into the gastroduodenal artery of a pig. Additionally, four
pigs were treated with intravenous (IV) injection of gemcitabine. Pigs
were killed at day 1 (n = 9), day 7 (n = 11), or day 21 (n = 2). Gemcitabine
concentrations in the plasma and tissues were determined.
Results: In vitro, gemcitabine was completely eluted within 6 h or 30
days for the fast- and slow-release devices, respectively. All 22 pigs
were treated without morbidity or mortality. Gemcitabine plasma
concentrations peaked at about 105,000 ± 30,000, 252 ± 101, 22 ±
29, and 0 ± 0 ppb for the IV, fast-release, slow-release, and bland
treatments, respectively. At days 1 and 7, gemcitabine concentrations
were higher in the pancreas for the GEH devices than IV. Gemcitabine
delivery to the pancreas was sustained over 21 days in the slow-release
group.
Conclusion: Treatment with GEH devices resulted in at least equivalent
gemcitabine concentration in the pancreas and reduced concentration
in the plasma, heart, liver, and duodenum, at least equivalent to IV
injection and reduced concentrations elsewhere. These results show
the potential of sustained local delivery of gemcitabine to treat
pancreatic neoplasms with reduced side effects.

1409.4
Vandetanib-eluting radiopaque beads: pharmacokinetics and
proof of concept in rabbit VX2 liver tumour model
R. Duran1, J. Namur2, F. Pascale2, P. Czuczman3, Z. Bascal4,
H. Kilpatrick4, R. Whomsley4, S. Ryan3, A.L. Lewis3, A. Denys1
1Radiodiagnostic and Interventional Radiology, Centre Hospitalier
Universitaire Vaudois, Lausanne, Switzerland, 2R&D, Archimmed, Jouy
En Josas, France, 3BTG International Group Company, Biocompatibles
UK Ltd., Camberley, United Kingdom, 4Non-Clinical Development,
Biocompatibles UK Ltd, A BTG International Group Company,
Camberley, United Kingdom
Purpose: Evaluate vandetanib eluting radiopaque bead (VERB) in a
liver tumour preclinical model for bead and drug distribution and
antitumoural effects
Material and methods: VX2 tumours were grown in the liver of 60
rabbits and randomly treated with VERB, non-loaded radiopaque
beads (ROB), intra-arterial vandetanib suspension (VS) or not treated.
Animals were sacrificed after 3 or 21 days. During the follow-up
period, vandetanib plasma concentration and tumour growth by
ultrasound examination were evaluated. At the end of follow-up,
bead distribution with CBCT imaging, vandetanib tissue concentration
and tumour viability by histology were assessed. Statistical group
comparison and prognostic factor analysis for tumour growth and
viability were performed.
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Results: Radiopaque beads could clearly be visualized on CBCT
images. Vandetanib systemic exposure was significantly lower with
VERB than VS while tumour drug were higher for VERB than VS at both
3 and 21 days although not statistically significant. Tumour growth was
lowest with VERB compared to other study groups at 3 and 21 days
but not significantly. Tumour viability was lowest with VERB at 3 days
and not different between study groups at 21 days. In multivariate
analysis, volume of beads in tumour was a significant prognostic factor
for tumour viability and tumour growth at 3 days, while tumour drug
concentration was a significant prognostic factor for tumour growth
at 21 days.
Conclusion: VERB treatment of rabbit liver tumours was well tolerated
and showed a pharmacokinetics advantage over the intra arterial drug.
Both the embolic and the drug effect may participate in antitumour
effects.

1409.5
Prostatic artery embolization in the treatment of localized
prostate cancer: a bicentric prospective proof-of-concept
study of 12 patients
L. Mordasini1, L. Hechelhammer2, P.-A. Diener3, J. Diebold4,
A. Mattei1, D. Engeler5, G. Müllhaupt5, S.-K. Kim2, H.-P. Schmid5,
D. Abt5
1Clinic of Urology, Kantonsspital, Luzern, Switzerland, 2Clinic
of Radiology and Nuclear Medicine, Kantonsspital, St.
Gallen, Switzerland, 3Pathology, Kantonsspital, St.Gallen,
Switzerland, 4Pathology, Kantonsspital, Luzern, Switzerland, 5Clinic of
Urology, Kantonsspital, St.Gallen, Switzerland
Purpose: To provide initial data on tumoricidal efficacy of
embolization on prostate cancer via histopathological examination
of post-embolization prostatectomy specimens.
Material and methods: In this bicentric prospective trial 12 men
with localized prostate cancer underwent radical prostatectomy 6
weeks after prostatic artery embolization (PAE) between 10/2016
and 05/2017. PAE was performed, using 100 μm sized EmbozeneTM
microspheres. Response of prostate cancer tissue to PAE was assessed
by tumor regression grades. Major outcome measure was complete
histopathological absence of viable cancer cells including secondary
foci in the prostatectomy specimens.
Results: Complete necrosis of the index lesion was found in 2 patients,
partial necrosis in 5 patients. Considering secondary cancerous foci,
viable cancer cells were found in all of the 12 patients. Pathological
specimens were characterized by demarcated zones of necrotic tissue
predominantly located in the central gland. Two patients required
additional surgery to remove necrotic bladder tissue caused by PAE.
Conclusion: PAE using 100 μm sized microspheres failed to achieve
complete elimination of tumor cells. Extensive tumor regression was
induced in some lesions highlighting the need for further assessment
of PAE as a potential treatment option for prostate cancer.

1409.6
The efficacy of coil-embolization to obtain intrahepatic
redistribution in radioembolization
A.A.N. Alsultan1, J. van Roekel2, A.J.A.T. Braat1,
M.W. Barentsz1, P.J.V. Doormaal3, M.G.E.H. Lam1, M.L.J. Smits2
1Department of Radiology and Nuclear Medicine, University Medical
Center Utrecht, Utrecht, Netherlands, 2Radiology, University Medical
Center Utrecht, Utrecht, Netherlands, 3Department of Radiology and
Nuclear Medicine, Erasmus Medical Center Rotterdam, Rotterdam,
Netherlands
Purpose: This study evaluates the efficacy of coil-embolization
to obtain intrahepatic redistribution in patients undergoing
radioembolization.
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Material and methods: All patients treated with radioembolization
at our institute were retrospectively analyzed and all cases in which
a tumor-feeding vessel was coil-embolized were selected. The effect
of redistribution was visually assessed by two nuclear medicine
physicians and quantified by comparing the relative dose to the
coil-embolized (dependent) segment relative to the other (nondependent) segments and to the tumor(s) in that segment on posttreatment 90Y-PET and 166Ho-SPECT using Simplicit 90Y® (Mirada
Medical Ltd, Oxford, UK) software.
Results: Out of 37 cases, 33 were available for dosimetric analysis and
37 for visual analysis. The median ratios of the dose to the dependent
segment and the non-dependent segments was 0.88 (range 0.26 –
2.05) and 0.80 (range 0.19 – 1.62) for dependent tumors compared
with non-dependent tumors. Using a cutoff ratio of 0.7 (30% lower
activity concentration than the rest of the liver), 57% of cases were
successful. In the visual analysis, redistribution was deemed successful
in 69% of cases.
Conclusion: Coil-embolization of hepatic arteries to induce
redistribution of microspheres has a mediocre success rate.

Free Paper Session
Stents in PVD

1409.7

Purpose: Intermittent claudication (IC) is commonly caused by leisons
in the superficial femoral artery (SFA), yet invasive treatment is still
controversial and longer term patient reported outcomes are lacking.
This prospective randomized trial assess the 24 month impact of
primary stenting with nitinol self-expanding stents compared to best
medical treatment alone in patients with stable IC due to SFA disease
on Health Related Quality of Life (HRQoL).
Material and methods: One hundred patients with stable IC due to
SFA disease from seven Swedish hospitals treated with best medical
treatment (BMT) were randomized to either the stent (n=48) or the
control (n=52) group. Change in HRQoL assessed by Short Form36
Health Survey (SF-36) and EuroQoL 5-dimensions (EQ5D) 12 months
after treatment was primary outcome measure. Improvement in
Walking Impairment Questionnaire (WIQ), ankle brachial index (ABI)
and walking distance were secondary outcomes.
Results: Significantly better SF-36 Physical Component Summary
(mean difference =5, 1; P=.024) and physical domain scores Physical
Function (P=.012), Bodily Pain (P=.002), General Health (P=.037), and
EQ5D (P=.010) were reported in intergroup comparison between the
stent and the control group. In intragroup comparisons the SF-36
Physical Component Summary (P=.002) and SF 36 domain scores
Physical Function (P=<.001), Bodily Pain (P=<.001), and Vitality (P=.018)
improved significantly in the stent group whereas no primary outcome
measure improved in the control group.
Conclusion: In patients with IC caused by lesions in the SFA, primary
stenting compared to BMT alone was associated with significant
improvements in HRQoL, ABI, and walking distance durable up to 24
months of follow-up.

Intra-arterial chemotherapy in retinoblastoma: initial
experience from a tertiary care center in India
V. Gupta1, U. Singh2, C.K. Ahuja1, D. Bansal3, N. Khandelwal4
1Radiodiagnosis, PGIMER, Chandigarh, India, 2Ophthalmology,
PGIMER, Chandigarh, India, 3Pediatric Oncologist, PGIMER,
Chandigarh, India, 4Radiology, Post Graduate Institute of Medical
Education and Research, Chandigarh, India
Purpose: Intra-arterial chemotherapy (IAC) is the current accepted
treatment modality for the treatment of high grade intraocular
retinoblastomas. At present the children with retinoblastomas are
managed by intravenous chemotherapy in our hospital. The objective
of this study was to assess the effectiveness of this form of treatment
in young children.
Material and methods: Clinical data, international classification,
treatment outcomes and complications were studied in intraocular
retinoblastoma patients who had undergone intra-arterial
chemotherapy.
Results: Nineteen eyes of eighteen patients having intraocular disease
were treated with intra-arterial chemotherapy. The average age was
19.61 months (1–50) at presentation and none had family history.
Pre IAC grouping was Group B 5, Group C 4, Group D 8 and Group
E 2 eyes. IAC was primary in 7 eyes and secondary in 11. Of the 10
bilateral cases 1 underwent intra-arterial chemotherapy for both eyes.
Majority of the eyes received 1 to 3 cycles of IAC, using melphalan
or melphalan plus topotecan. The principle arterial route used was
ophthalmicartery. Intra-catheterization complication was seen in 1
patient as drug allergy to contrast.In seventeen of the 19 eyes, globe
could be salvaged (89.4 %), at an average follow up of 20 months. The
cause of two eyes being enucleated was no response to treatment and
development of new tumors in one each.
Conclusion: Intraarterial chemotherapy though technically
challenging, offers a safe and effective treatment modality of
retinoblastoma without the side effects of intravenous chemotherapy.
Development of new lesions after intra-arterial chemotherapy is rarely
reported.

1506.1
Primary stenting of the superficial femoral artery in patients
with intermittent claudication has durable effects on health
related quality of life at 24 months - results of a randomized
controlled trial
H. Lindgren1, M.L. Åkesson2, A. Gottsäter3, S. Bergman4,
P. Qvarfordt5
1Department of Interventional Radiology, Helsingborg Hospital,
Helsingborg, Sweden, 2Department of Clinical Sciences, Lund
University, MedVASC AB, Malmö, Sweden, 3Vascular Centre, Skåne
University Hospital, Malmö, Sweden, 4Primary Health Care Unit,
Department of Public Health and Community Medicine, Gothenburg,
Sweden, 5Department of Surgery, Helsingborg Hospital, Helsingborg,
Sweden

1506.2
Near infrared spectroscopy of regional foot tissue oxygenation
for real-time monitoring of peripheral angioplasty
procedures – the INVOS-PAD study
M. Theofanis, M. Filippopoulou, P.M. Kitrou, D. Karnabatidis,
K.N. Katsanos
Interventional Radiology, Patras University Hospital, Patras, Greece
Purpose: A pilot study to investigate the utility of a non-invasive
near infrared spectroscopy system (INVOS by MEDTRONIC) for realtime monitoring of regional foot tissue oxygenation (StO2) during
peripheral endovascular procedures.
Material and methods: Patients referred for peripheral
revascularization and angiographic evidence of peripheral total
arterial occlusions were recruited.Two INVOS somatic oximeter patches
were placed;one on the hand hypothenar (control) and the second on
the forefoot sole of the treated limb.StO2 was recorded continuously
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every 5 seconds and perfusion stress tests were performed with
prolonged (5 minutes) suprasystolic cuff inflation.The foot StO2
recovery slope during post-occlusive reactive hyperemia (PORH) was
quantified immediately after cuff release and adjusted to the control
hand to determine the fractional flow reserve of the foot (INVOS-FFR)
during maximal hyperemia conditions at baseline and completion
(normal INVOS-FFR:0.62±0.12 in healthy volunteers).
Results: Twenty-five patients [18 intermittent claudication (IC) and
7 critical limb ischemia (CLI)] were successfully revascularized with
in-line flow to the foot.Resting StO2 did not change significantly in
the IC group; 39±9% pre versus 40±9% post; p=0.28.Resting StO2
improved significantly in the CLI group; 31±8% pre versus 43±7% post;
p<0.03.INVOS-FFR increased dramatically in both the IC (0.40±0.18 pre
versus 0.57±0.26 post; p=0.003) and CLI cases (0.10±0.10 pre versus
0.40±0.27 post; p=0.03).There was one major amputation and death
within 30 days in a patient with INVOS-FFR:0.10 at baseline and postprocedure (no change) despite successful revascularization.
Conclusion: INVOS near-infrared spectroscopy of the foot may help
monitor regional somatic oxygenation during peripheral angioplasty.
The INVOS-FFR during PORH is a novel index of foot flow reserve.

1506.3
How good are experienced endovascular specialists at
predicting the haemodynamic significance of peripheral
arterial lesions?
M. Albayati
Vascular Surgery & Interventional Radiology Departments, St Thomas’
Hospital, London, United Kingdom
Purpose: Procedural decisions for lower limb revascularization are
frequently based on visual estimation of anatomical stenosis severity
from invasive angiography(IA). Fractional flow reserve(FFR) is an
index of the trans-stenotic pressure during maximum flow conditions
and indicates the ‘functional’ severity of stenoses. We assessed the
accuracy of visual angiographic assessment of peripheral arterial
stenoses, using FFR measurements as the gold standard.
Material and methods: Consecutive patients with a single,
discrete stenosis in the infra-inguinal arteries undergoing elective
angioplasty underwent trans-lesional pressure measurements using
an 0.014” pressure wire system. FFR pressure ratios were calculated
as mean distal aortic divided by mean distal lesion pressure during
maximum hyperaemic flow provoked by intra-arterial administration
of adenosine into the reference limb. IA images were reviewed
by 4 endovascular specialists blinded to FFR results. Lesions were
visually assessed and classified as haemodynamically ‘significant’
or ‘non-significant’. An FFR cutof value of ≤0.80 was defined as
haemodynamically significant.
Results: 45 patients underwent FFR measurement. Median
percentage diameter stenosis(DS%) was 56%(IQR 35-73). Large interobserver variability existed in lesion classification(k=0.298 [95%CI,
0.11-0.48];p<0.005), resulting in unanimously concordant lesion
classification in only 47% of cases. DS% in 30-75% range demonstrated
higher inter-observer variability(k=0.063 [95%CI, -0.17-0.29];p=0.59)
compared to DS% in <30% and >70% range(k=0.650 [95%CI, 0.330.96];p<0.005). Agreement between reviewer and FFR categorisations
of severity existed in 69% of cases.
Conclusion: Evaluation of the functional significance of intermediate
peripheral arterial stenoses should not be based solely on
angiographic assessment even by experienced endovascular
specialists. In these lesions, FFR may aid in identifying culprit, flowlimiting lesions to guide intervention.
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1506.4
BioMimics 3D, the swirling flow stent: 1-year results of the
MIMICS-2 study
C. Wissgott1, T. Zeller2, T.M. Sullivan3, M. Nakamura4
1Institut für Diagnostische und Interventionelle Radiologie,
Westküstenklinikum Heide, Heide, Germany, 2Angiology, Herz-Zentrum
Bad Krozingen, Bad Krozingen, Germany, 3Vascular and Endovascular
Services, Minneapolis Heart Institute, Minneapolis, MN, United States of
America, 4Division of Cardiovascular Medicine, Toho University, Tokyo,
Japan
Purpose: The BioMimics 3D® Vascular Stent System (Veryan, Horsham
UK) is a self-expanding Nitinol stent designed with unique 3D helical
centreline geometry to generate swirling blood flow. Preclinical
studies and an earlier randomised controlled clinical trial (MIMICSRCT) showed how swirling blood flow reduces neointimal hyperplasia
and improves outcomes, compared to a straight stent control.
Material and methods: 271 subjects were enrolled into MIMICS-2, a
prospective, single arm, multicentre trial of BioMimics 3D in subjects
with symptomatic de novo obstructive or occlusive disease of the
native FPA. Independent core laboratories review angiograms,
ultrasound and X-ray imaging; endpoint events are independently
adjudicated. Primary safety endpoint is a composite of major adverse
events (MAE) comprising death, any target limb major amputation or
clinically-driven target lesion revascularisation (CDTLR) through 30
days. Effectiveness endpoint is primary stent patency at 12 months.
Results: Both the primary safety and effectiveness endpoints were
met; lesion success (successful stent implantation without devicerelated complications) and procedure success (lesion success without
MAE) were 100%; there were no stent fractures; the Kaplan-Meier
estimate of freedom from loss of primary patency at 12 months was
81.9% at Day 365 and the Kaplan-Meier estimate of freedom from
CDTLR at 12 months was 88.8%.
Conclusion: MIMICS-2 one-year outcomes reinforce the results of
the earlier MIMICS-RCT. and are similar to those reported for drug
eluting stents and drug coated balloons. MIMICS-2 data add support
to the hypothesis that a helical centreline stent promotes naturally
antiproliferative swirling flow, providing a clinically-important point
of differentiation in stent selection.

1506.5
British iliac angioplasty and stenting (BIAS) registry: fourth
report
C. Miller1, R. Frood1, C.J. Hammond2
1Radiology Academy, Leeds Teaching Hospitals Trust, Leeds, United
Kingdom, 2Vascular Radiology, Leeds Teaching Hospitals NHS Trust,
Leeds, United Kingdom
Purpose: An update of current practice in iliac artery intervention in
the United Kingdom.
Material and methods: 117 interventional units across the UK were
asked to complete an online submission form for all iliac angioplasties
and stents between 2011 and 2014 (inclusive).
Results: Data for 8294 procedures was submitted during the study
period with a total of 12253 iliac segments treated in 10311 legs
documented. The most common indication for intervention was
claudication (n=5219, 64.4%). The majority (6582, 80.8%) were
elective cases with 3,548 (44.8%) of the procedures performed as
a day case. 54% of the lesions were treated with stents. Successful
endovascular intervention (residual stenosis ≤49%) was achieved in
9971 (97.1%) of segments. There was no significant difference between
rates of residual stenosis (≥50%), overall or by segment, between
angioplasty alone or stenting. 366 (3.6%) limb complications were
recorded in all legs resulting in 141 patients undergoing an unplanned
intervention (endovascular or surgical). 173 (2.2%) patients had a
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systemic complication. 84 deaths were recorded prior to discharge,
with 71 (85%) of these thought not to be related to the procedure.
Both systemic and limb complication rates were higher in patients
undergoing treatment for critical ischaemia.
Conclusion: Iliac stenting and angioplasty is associated with a high
technical success and a low complication rate. This data provides up
to date statistics for patient information and future audit purposes.

1506.6
Preliminary results of the italian multicentre registry using a
dual component vascular stent for the treatment of distal SFA,
with or without involvement of popliteal artery

Results: Recruitment is completed, the technical success rate is
100%, and four minor (puncture-site related) complications occurred.
Between groups, a difference in COF of 1:3-1:4 could be verified.
Conclusion: The BIOFLEX COF has completed recruitment, and 1 year
outcome data are expected by end 2018. By measuring the actual
volume of neointima at every mm along the stent axis rather than only
giving a binary restenosis rate, more detailed correlation analyses of
COF and neointima formation will be possible.
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M. Fronda1, M.A. Ruffino2, A. Discalzi2, D. Righi2, P. Fonio1
1Department of Surgical Sciences, Università degli Studi di Torino, Turin,
Italy, 2Vascular Radiology, AOU Città della Salute e della Scienza - San
Giovanni Battista Hospital, Turin, Italy

1507.1

Purpose: The aim of this physician-initiated, prospective, multicentre,
single arm registry (Ethics Committee approval February 2017) is to
evaluate the feasibility and the safety of a new dual component stent
consisting of nitinol wire frame combined with a fluoropolymerinterconnecting structure for the treatment of de novo stenosis and
obstruction or residual stenosis and dissection after PTA of distal
superficial femoral artery (SFA) with or without involvement of
popliteal artery.
Material and methods: Between March 2017 and September 2017, 65
limbs were treated in 65 patients (54 male, 83.1%, mean age 70±8) with
implantation of a dual component stent. Severe limiting claudication
was present in 38.5% of patients, critical limb ischemia in 61.5%.
Lesions were located in distal SFA in 39 cases (60%), in distal SFA + P1
segment in 15 (23%) and in popliteal artery in 11 cases (17%). Mean
lesion length was 11.6 ± 4.9 cm.
Results: Primary patency at 1 month was 96.9% (63/65 cases, 2
re-obstruction at 9 and 16 days for poor compliance to DAT) with a
secondary patency of 100%. Six months follow up shows a primary
patency of 92.7% (38/41 patients, one re-stenosis at 139 days) with
a secondary patency at of 95.1%. No adverse events were reported.
Conclusion: Preliminary results of this physician-initiated, multicentre,
prospective Registry show promising results of this dual component
vascular stent, not only in case of de no stenosis and obstruction, but
also when used as bailout stenting after failed PTA. Long-term follow
up and larger cohort of patients are needed to confirm our data.

B.G. Sibinga Mulder1, P. Hendriks2, T.R. Baetens2, A. van Erkel2,
A.L. Vahrmeijer1, J.S.D. Mieog1, M.C. Burgmans2
1Surgery, Leiden University Medical Center, Leiden,
Netherlands, 2Radiology, Leiden University Medical Center, Leiden,
Netherlands

1506.7
Comparing high vs low chronic outward force of nitinol stents
in the SFA: Interim report on the BIOFLEX COF randomised trial
M.A. Funovics
Klinik für Radiodiagnostik, Medizinische Universität Wien, Vienna,
Austria
Purpose: The chronic outward force (COF) on the vessel wall which
a nitinol stent exerts depends on stent oversizing (ratio of vessel
diameter/stent diameter) and stent material (“stiffness” of the stent).
In animals and humans, high COF has been correlated to neointimal
hyperplasia and lumen loss. The BIOFLEX-COF study is the first RCT
to assess the correlation between COF and neointimal hyperplasia.
Material and methods: Eighty patients with SFA lesions were
randomized into high and low COF groups. Stent diameters were
chosen after measuring the SFA diameter according to a pre- defined
sizing table. To obtain low COF, a soft stent (Pulsar, Biotronic) was
implanted with little oversizing. To obtain high COF, a harder stent
(Lifestent, Bard) was implanted with ample oversizing. Between the
two groups, a 2–3× difference in absolute COF is expected. Outcome
parameter is the volume of the in-stent-neointima measured by CT
angiography 1 and 2 years after the implantation.
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Predicting local regrowth after radiofrequency ablation of
colorectal liver metastases by 3D registration of pre- and postablation imaging

Purpose: Radiofrequency ablation (RFA) for colorectal liver metastasis
(CRLM) is associated with higher rates of local recurrence (LR)
compared to surgical resection. A wide margin (at least 5 or 10mm)
is generally recommended to prevent LR, but the optimal method to
assess ablation margins is yet to be established. The aim of our study
was to evaluate the feasibility of 3D margin assessment and correlate
the obtained margins to LR rates.
Material and methods: Twenty-nine patients (65% male, 63.9 (±11.4)
years), treated with percutaneous RFA for a solitary CRLM, were
retrospectively included. Manual co-registration of pre- and postablation contrast-enhanced CT scans based on venous structures
in proximity to the tumor was performed independently by two
radiologists using RTx Mirada software. Tumor and ablation volumes
were delineated on both scans using semi-automatic contour
detection. The minimal ablation margin was compared with the
occurrence of LR during follow-up. Inter observer-agreement was
calculated.
Results: There was perfect inter-observer agreement: κ = 1.0 (p<0.001).
Co-registration of pre- and post-ablation CT was considered reliable
for ablation margin assessment in 18 patients (61% male, 63.1 (±10.9)
year). The tumors of nine patients were not completely ablated
based on the quantitative assessment with CT-CT co-registration, LR
occurred in eight of these patients. In nine patients the ablation zone
encompassed the tumor with a minimal obtained margin of ≥1 mm.
Only one of these patients developed LR.
Conclusion: 3D assessment of ablation margins using co-registration
of pre- and post-ablation CT scans allows prediction of LR and is
potentially a valuable tool in defining technical success.

1507.2
Intraprocedural minimum ablation margin assessment of
FDG-avid liver tumors during PET/CT-guided thermal ablation:
feasibility and utility for predicting local tumor progression
L.C. Casadaban, K. Tuncali, P.B. Shyn
Radiology, Brigham and Women’s Hospital, Boston, MA, United States
of America
Purpose: To assess intraprocedural PET/CT imaging of the liver tumor
ablation margin as a valid predictor of local tumor progression.
Material and methods: In this single-institution retrospective study,
61 patients (M:F=28:33; mean age 62) underwent FDG-PET/CT guided
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microwave ablation (n=34) or cryoablation (n=27) of 79 FDG-avid liver
tumors from 2012 to 2017. Intraprocedural fused single breath-hold
PET and CT acquisitions demonstrated the minimum ablation margin
(microwave ablation zones by CT with IV contrast; cryoablation zones
by CT iceball hypodensity), which was the shortest distance from FDGavid tumor (FDG is not dissipated by thermal ablation) to ablation
zone perimeter on PET/CT. Local tumor progression was assessed
on follow-up imaging (range 1-50 months; mean 15). Kaplan-Meier
analysis compared time-to-progression for minimum margin <5mm
and ≥5mm. ROC analysis assessed minimum margin prediction of
12-month progression.
Results: Minimum ablation margin was <5mm in 37/79 (47%) tumors
and ≥5mm in 42/79 (53%) tumors. Local recurrence occurred in 14/79
(18%) of ablated tumors including 12/37 (32%) with <5mm and 2/42(5%)
with ≥5mm minimum margin. Median time-to-progression was 13
months with <5mm and 37 months with ≥5mm minimum margin
(p<0.001). Smaller minimum margin strongly predicted progression
(AUC=.831, SE =.079, P=0.001). The sensitivity and specificity for local
progression with a minimum margin <5 mm were 68% and 82%, while
for <4 mm were 81% and 82%.
Conclusion: Intraprocedural PET/CT, using PET to depict the
persistently FDG-avid tumor and CT to depict the ablation zone,
enables immediate assessment of the minimum ablation margin,
which is highly predictive of local tumor progression.

1507.3
Radiofrequency and microwave ablation compared to systemic
chemotherapy and to partial hepatectomy in the treatment
of colorectal liver metastases: a systematic review and
meta-analysis
M.R. Meijerink1, R.S. Puijk1, A.A.J.M. van Tilborg1, K. Holdt
Henningsen2, L. Garcia Fernandez2, M. Neyt2, J. Heymans3,
J.S. Frankema3, K.P. de Jong4, D.J. Richel5, W. Prevoo6, J. Vlayen2
1Radiology and Nuclear Medicine, VUMC, Amsterdam,
Netherlands, 2Medical Evaluation & Technology Assessment (META), Rotselaar, Belgium, 3Health care, National Health Care Institute
Netherlands (ZiNL), Diemen, Netherlands, 4Surgery, University Medical
Center Groningen, Groningen, Netherlands, 5Medical Oncology,
Medisch Spectrum Twente, Enschede, Netherlands, 6Radiology,
Netherlands Cancer Institute-Antoni van Leeuwenhoek Hospital,
Amsterdam, Netherlands
Purpose: To assess safety and outcome of radiofrequency ablation
(RFA) and microwave ablation (MWA) as compared to systemic
chemotherapy and partial hepatectomy (PH) in the treatment of
colorectal liver metastases (CRLM).
Material and methods: MEDLINE, Embase and the Cochrane Library
were searched. Randomized trials and comparative observational
studies with multivariate analysis and/or matching were included.
Guidelines from National Guideline Clearinghouse and Guidelines
International Network were assessed using the AGREE-II instrument.
Results: The search revealed 3530 records; 328 were selected for full
text review; 48 were included: 8 systematic reviews, 2 randomized
studies, 26 comparative observational studies, 2 guideline-articles and
10 case series; in addition 13 guidelines were evaluated. Literature
to assess the effectiveness of ablation was limited. RFA + systemic
chemotherapy was superior to chemotherapy alone. PH was superior
to RFA alone but not to RFA + PH or to MWA. Compared to PH, RFA
showed fewer complications, MWA did not. Outcomes were subject
to residual confounding since ablation was only employed for
unresectable disease.
Conclusion: The results from the EORTC-CLOCC trial, the comparable
survival for ablation + PH versus PH alone, the potential to induce longterm disease control and the low complication rate argue in favour of
ablation over chemotherapy alone. Further randomized comparisons
of ablation to current-day chemotherapy alone should therefore be
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considered unethical. Hence, the highest achievable level-of-evidence
for unresectable CRLM seems to be reached. The apparent selection
bias from previous studies and the superior safety profile mandate the
setup of randomized controlled trials comparing ablation to surgery.

1507.4
The predictive value of the intrahepatic distribution of
99mTc-macroaggregated albumin and holmium-166 scout dose
prior to holmium-166 radioembolization
M.G. Dassen1, M.L.J. Smits1, A.J.A.T. Braat2, J.F. Prince1,
C. Beijst1, R.C.G. Bruijnen2, M.G.E.H. Lam2
1Radiology, University Medical Center Utrecht, Utrecht,
Netherlands, 2Department of Radiology and Nuclear Medicine,
University Medical Center Utrecht, Utrecht, Netherlands
Purpose: As an alternative to 99mTc-macroaggregated albumin (99mTcMAA), a scout dose of holmium-166 (166Ho) microspheres can be used
prior to 166Ho-radioembolization. The aim of this study was to analyze
whether the agreement between 166Ho-scout and 166Ho-therapeutic
dose is better than the agreement between 99mTc-MAA
and 166Ho-therapeutic dose.
Material and methods: Qualitative assessment was performed by two
blinded nuclear medicine physicians who visually rated the agreement
between the 99mTc-MAA, 166Ho-scout and 166Ho-therapeutic dose
SPECT-scans using a 5-point scale. In addition, agreement was
measured quantitatively by delineating liver segments on CT and
lesions on FDG-PET or MRI. These volumes of interest (VOIs) were
co-registered to the SPECT images. The predicted activities in each
VOI based on both pre-treatment SPECT images were compared with
the actual activity on post-treatment SPECT.
Results: A total of 24 procedures (182 segments, 82 lesions, 23 patients)
were included for analysis. In the qualitative analysis, 166Ho-scout was
superior with a mean score of 3.5 vs. 2.5 for 99mTc-MAA (p<0.001).
The quantitative analysis showed slightly narrower 95%-limits of
agreement for 166Ho-scout than for 99mTc-MAA when evaluating
segments (-1.8 and 1.8 MBq/cm3 vs. -2.0 and 2.4 MBq/cm3, respectively)
and tumors (-126.3 and 134.7 Gyvs. -146.1 and 151.8 Gy, respectively).
Conclusion: Both the dose predicted with 166Ho-scout and with 99mTcMAA deviated substantially from the actual therapeutic dose in many
cases. However, based on the combined results of the quantitative and
qualitative analyses, 166Ho-scout seemed superior to 99mTc-MAA in
predicting the intrahepatic distribution.

1507.5
Holmium-166 radioembolisation (Ho166-RE) in HCC - feasibility
and safety of a new method in clinical practice
C.G. Radosa1, J. Radosa2, S. Grosche-Schlee3, V. Plodeck1,
M. Laniado1, K. Zoephel3, R.-T. Hoffmann1
1Inst. u. Pk. f. Radiologische Diagnostik, Medizinische Fakultät
Carl-Gustav-Carus, TU Dresden, Dresden, Germany, 2Klinik für
Frauenheilkunde, Geburtshilfe und Reproduktionsmedizin,
Universitätsklinikum des Saarlandes und Medizinische Fakultät der
Universität des Saarlandes, Homburg, Germany, 3Klinik und Poliklinik
für Nuklearmedizin, Medizinische Fakultät Carl-Gustav-Carus, TU
Dresden, Dresden, Germany
Purpose: In March 2017 166Ho-containing microspheres (QuiremSpheres) were first time applied worldwide in clinical routine at
our department. Due to the missing data in HCC we aimed to study
feasibility, safety and toxicity after Ho166-RE.
Material and methods: Within 10 months eight patients were
treated according to our multi-disciplinary tumor board. Ho166-RE
was performed after routinely preinterventional work-up. One day
after RE SPECT and MRI were performed to calculate mean dose
on healthy liver tissue/tumor tissue using Q-Suite software (v1.2,
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QuiremSpheres®). For the evaluation of hepatotoxicity and radiationinduced-liver disease (RILD) the MELD Score was used one day pre-/
posttreatment and after 60 days. After two months MRI/CT follow-up
was performed.
Results: Prescribed activity was administered in all patients. In five
patients only the right liver lobe and in three patients both liver lobes
were treated within an interval of 30 days. Administered activity was
3.7 GBq (1.6–4.8 GBq). Dose on healthy liver tissue was 13 Gy (5.317.7) and on tumor tissue 58 Gy (41.2-79.8). Four patients suffered from
mild postembolization syndrome. There was no significant change in
MELD-Score neither pretherapeutic (8 range 7-13) / posttherapeutic (8
range 6–11) nor at two months follow-up (9 range 7-10). Five patients
showed a partial response and three patient a stable disease. No major
complication occurred.
Conclusion: Ho166-RE seems to be a feasible and safe treatment
option in HCC with no clinical significant hepatotoxicity. The possibility
of accurate dosimetry calculations could improve safety of the
procedure. Bigger sample sizes and longer follow-ups are needed to
prove the comparability with Y90-RE.

1507.6
Safety and feasibility of integrating Yttrium-90
radioembolization with capecitabine-temozolomide for
grade 2 liver-dominant metastatic neuroendocrine tumors
(CapTemY90) - final report
M.C. Soulen1, D. van Houten1, U.R. Teitelbaum2, N. Damjanov2,
K. Cengel3, D. Metz4
1Radiology, University of Pennsylvania, Philadelphia, PA, United
States of America, 2Medical Oncology, University of Pennsylvania,
Philadelphia, PA, United States of America, 3Radiation Oncology,
University of Pennsylvania, Philadelphia, PA, United States of
America, 4Gastroenterology, University of Pennsylvania, Philadelphia,
PA, United States of America
Purpose: Advanced tumor grade portends poorer outcomes with
both systemic and liver-directed therapies. An integrated regimen
combining capecitibine-temozolomide with radioembolization for
patients with liver-dominant grade 2 metastases was designed in
the hopes of achieving synergy in disease control with no more than
additive toxicities. This report describes the feasibility and safety of
this integrated loco-systemic regimen.
Material and methods: 21 patients with unresectable Grade
2 neuroendocrine tumor liver-dominant metastases without
contraindications to radioembolization or CapTem were treated with
capecitabine 600 mg/m2 twice daily for 14 days and temozolomide
150-200 mg/m2 in two divided doses on Days 10-14, with 14 days
between cycles. During the initial cycle of CapTem, simulation
angiography was performed to measure the hepatopulmonary shunt
fraction and exclude non-target hepatoenteric vessels. The dominant
lobe was radioembolized on Day 7 of the 2nd cycle of CapTem. For
patients with bilobar disease, the other lobe was treated on Day 7 of
the 3rd or 4th cycle of CapTem. Clinical and laboratory assessments
were performed monthly, with imaging assessments every three
months.
Results: 19/21 patients completed the prescribed therapy. Two
did not have their second lobe radioembolization due to postembolization toxicities. Adverse events were as expected, including
thrombocytopenia, fatigue, nausea, post-embolization pain and
hepatic dysfunction. ORR was 74% in the liver and 55% for extrahepatic
tumor. PFS at three years was 67%, with 74% progression-free in the
liver.
Conclusion: CapTemY90 is a feasible and safe integrated regimen for
intermediate-grade liver-dominant NETs. Oncologic outcomes suggest
synergy and provided the basis for design of a multicenter Phase 2
trial.
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1507.7
Yttrium-90 radioembolization used as a first-line therapy
for uveal melanoma liver metastases: survival analysis and
predictive factors of survival
A. Ponti1, A. Denys1, A. Digklia2, N. Schaefer3, M. Silva-Monteiro3,
A. Hocquelet1, J.-F. Knebel4, O. Michielin2, R.A. Meuli1, R. Duran1
1Radiodiagnostic and Interventional Radiology, Centre Hospitalier
Universitaire Vaudois, Lausanne, Switzerland, 2Medical Oncology,
CHUV, Lausanne, Switzerland, 3Radiology and Nuclear Medicine,
University Hospital of Lausanne, Lausanne, Switzerland, 4Centre
for Biomedical Imaging, Centre Hospitalier Universitaire Vaudois,
Lausanne, Switzerland
Purpose: To assess predictive factors of survival and overall survival of
patients with uveal melanoma liver metastases treated with Selective
Internal Radiation Therapy (SIRT) used as first-line therapy as opposed
to salvage therapy.
Material and methods: A retrospective database study was
performed on 22 patients who were treated with radioembolization
as first-line therapy between September 2010 and September 2017.
Demographics, radiological, functional and clinical data, number of
SIRT procedures and characteristics (activity administered per tumor
volume), and subsequent treatments (chemo-/immunotherapy,
thermal ablation, transarterial chemoembolization) were analyzed.
The effect of those parameters was determined by univariate analysis
and overall survival (OS) by Kaplan-Meier analysis.
Results: 22 patients (median age 62 years, range 30-82; 11 male) were
treated in 29 sessions. At the time of analysis, 16 (72,7%) patient had
died and 6 (27.3%) were alive. Median OS following the first SIRT was
16 months (95%CI, 8-25). Subsequent post-SIRT liver-specific therapies
(thermal ablation and chemoembolization) and systemic therapies
(chemotherapy, immunotherapy) were significantly predictive of
survival (P<0.05). Treated tumor volume (hazard ratio (HR):1.001;
95%CI, 1.0001-1.002) was also significantly correlated with survival
(P<0.05). Other variables such as as treatment of the primary cancer,
baseline extrahepatic disease at the time of SIRT or development
of extrahepatic disease during follow-up were not correlated with
survival.
Conclusion: SIRT used as first-line therapy was effective. Subsequent
post-SIRT liver-specific locoregional therapies correlated with survival.
Clinical trials using SIRT as first-line therapy should be performed.
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1508.1
Safety And efficacy of a modified rapid hemostasis protocol for
left distal radial artery access (ldPROTEA)
L. Cardarelli-Leite1, F. Kiemeneij2, J. Chung1, D.M. Liu3, S. Ho1,
G. Legiehn1, L. Machan4, D. Klass5
1Department of Radiology - Interventional Radiology, University of
British Columbia, Vancouver, BC, Canada, 2Cardiology, MC Zuiderzee,
Lelystad, Netherlands, 3Interventional Radiology, Vancouver General
Hospital, Vancouver, BC, Canada, 4Radiology, University of British
Columbia Hospital, Vancouver, BC, Canada, 5Interventional Radiology,
Vancouver Coastal Health, Vancouver, BC, Canada
Purpose: To evaluate the safety and efficacy of a modified rapid
hemostasis protocol (left distal Percutaneous Radial hEmostasis using
a Truncated dEflation Algorithm) ldPROTEA in patients undergoing left
distal radial access (ldTRA).
Material and methods: Prospective single-center observational study
from June of 2017 to January of 2018. All patients undergoing ldTRA
and ldPROTEA were included.
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Following treatment, hemostasis was obtained using a proprietary
hemostatic disc (Statseal, Biolife, FL) and a hemostatic band (Safeguard
radial, Merit Medical, S Jordan, UT). The balloon was inflated with
3-4mL of air and completely deflated at 10 minutes. The band was
removed 15 minutes later if no bleeding was observed. Prior to
discharge, an US Doppler of the radial artery was performed to assess
patency.
Results: 43 patients (79.1% male and 20.9% female) with a median
age of 66.6 years (37-94 yrs) were included in the study. Sheath size
included 4F (16.3%); 5F (76.7%) or 6F (7.0%); procedures included
hepatic embolization (n=20), Y90 mapping (n=9), visceral angiography
(n=4), SIRT (n=3) and diagnostic aortography (n=2).
No major complications were observed, two patients developed a
grade 1 hematoma (4.6%). No radial artery occlusions were observed.
Patients were discharged 90 minutes post procedure.
Conclusion: ldTRA using a modified rapid hemostasis protocol
(ldPROTEA) is a safe procedure, allowing for rapid, same day discharge
of patients.

1508.2
Platelet count and neutrophil-to-lymphocyte ratio predict
early, but not late, venous stent malfunction
Y. Jahangiri1, M. Endo1, R. Al-Hakim1, J.A. Kaufman2, K. Farsad3
1Charles T. Dotter Department of Interventional Radiology,
Oregon Health & Science University, Portland, OR, United States of
America, 2Dotter Interventional Institute/Interventional Radiology,
Oregon Health & Science University Hospital, Portland, OR, United
States of America, 3Dotter Interventional Institute, Oregon Health &
Science University, Portland, OR, United States of America
Purpose: To identify the predictability of baseline platelet count and
neutrophil-to-lymphocyte ratio for venous stent malfunction.
Material and methods: Patients who underwent technicallysuccessful iliocaval venous stent placement between March 2009
and April 2017 with available baseline complete blood count and
follow-up stent patency data were selected (n=53). Stent malfunction
was defined as >50% stenosis or occlusion at follow up angiography,
contrast-enhanced CT or MRI or duplex US. Uni- and multivariate Cox
proportional hazard models were used to evaluate predictability of
peripheral blood count values for stent malfunction on follow-up, and
the Mann-Whitney U test was applied to compare blood count values
between early (≤1-month), late (>1-month) and no stent malfunction.
Results: Median patient age was 49 years (range: 13-76), and 58.5%
were females. Median follow-up time was 9 months (range 0.6–51.6
months). Stent malfunction occurred in 14 (26.4%) patients after a
median of 1 month (range: 1 day – 76.4 months). In the multivariateadjusted Cox model, baseline platelet count (HR: 2.26, P=0.002), WBC
count (HR: 2.18, P=0.001), neutrophils (HR: 10.68, P=0.025), lymphocytes
(HR: 0.07, P=0.035) and the neutrophil-to-lymphocyte ratio (NLR) (HR:
14.38, P=0.025) significantly predicted stent malfunction on follow-up.
Compared to patients without stent malfunction, those with early,
but not late, stent malfunction had higher baseline platelet counts
(P=0.008), neutrophils (P=0.014) and NLR (P=0.015).
Conclusion: Baseline platelet count and neutrophil-to-lymphocyte
ratio significantly predict early but not late malfunction of iliocaval
venous stents. These findings suggest different pathophysiologic
mechanisms and a role for both platelet activation and inflammatory
mechanisms in early rather than late stent thrombosis. Future research
will be needed to better explain this novel finding.
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1508.3
Stenting the upper/cervical oesophagus with a proximal
deployment cervical oesophageal stent: technique and
outcomes
A. Rabone1, B. Kawa1, B. Thomson1, S. Kemp1, C. Elwood1,
A. Okaro2, M. Hill3, T. Sevitt3, J. Waters3, P. Ignotus1, A. Shaw1
1Interventional Radiology, Maidstone and Tunbridge Wells Hospitals,
Kent, United Kingdom, 2Surgery, Maidstone and Tunbridge Wells
Hospitals, Kent, United Kingdom, 3Oncology, Maidstone and Tunbridge
Wells Hospitals, Kent, United Kingdom
Purpose: Cervical oesophageal stenting poses specific challenges
and has been associated with side-effects such as globus sensation,
stent migration and aspiration. Its use has therefore been limited
in palliative oesophageal malignancy. However, the development
of stents tailored for use in this challenging location aim to reduce
symptomatic luminal obstruction.
Material and methods: A key structure that requires delineation is
the upper oesophageal sphincter and stent deployment requires
high levels of accuracy to reduce the risk of adverse outcomes. The
Taewoong Niti-S CERVICAL Oesophageal Stent TM has been specifically
designed for use in this region. A short proximal flare allows placement
within close proximity to the upper oesophageal sphincter and
a proximal deployment system enables accurate and controlled
positioning.
A high quality planning contrast swallow study defines the upper
oesophageal sphincter ensuring adequate stent clearance. An
interventional radiologist performs the procedure under fluoroscopic
guidance with conscious sedation. Balloon predilatation of the
stricture enables easy retrieval of the proximal deployment system.
We describe our experience placing this stent including the evolution
of our technique and results.
Results: We have successfully deployed eight cervical oesophageal
stents with all patients obtaining symptomatic relief and no globus
sensation. There has been one episode of stent migration but no
incidence of oesophageal perforation or haemorrhage.
Conclusion: The new Niti-S cervical oesophageal stent can be
deployed effectively and safely in this challenging anatomical location,
providing symptomatic relief and ongoing oral calorie intake in
palliative oesophageal malignancy.

1508.4
Interim results of a multicenter, controlled trial comparing 4 F
vs 6 French femoral access site complications for ambulatory
endovascular treatment of PAD
M. Brodmann
Clinical Division of Angiology, Medizinische Universität Graz, Graz,
Austria
Purpose: The purpose of this multicenter, prospective, controlled trial
is to compare the rate of access site complications (ASC) in 6 French
(6F) vs. 4 French (4F) femoral access for endovascular treatment of
lower-extremity peripheral artery disease (PAD) in an ambulatory
setting. The objective is to demonstrate a non-inferiority of the
primary endpoint ASC with a non-inferiority margin of 2% assuming
an ASC rate of 5% in 6F and 3% in 4F.
Material and methods: In total 792 patients suffering from
infrainguinal PAD are planned to be treated endovascular in an
ambulatory setting. The patients will be assigned to either a 4F or
6F group per physician’s discretion.The primary endpoints are periprocedural ASC (including homeostasis strategy failure) and postprocedural ASC (by 1 month post-intervention). The endpoints will
be adjudicated by a Clinical Event Committee.
Results: Interim data of 400 patients including the ASC will be
presented. So far 140 patients have been enrolled in the study, 75
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patients in the 4F group and 65 patients in the 6F. The lost to follow-up,
withdrawals and deaths were 15.2%, 0% and 1.5% in the 6F cohort and
14.5%, 1.3% and 0% in a 4F. So far there is no significant difference in
procedural success, ambulatory success and ASC between 6F and 4F
procedures.
Conclusion: The primary endpoint ASC in 4F vs. 6F is not inferior to
2% as per Protocol hypothesis. In addition, the outcomes indicate that
the ambulatory setting is a viable option for peripheral endovascular
treatment.

1508.5
Energy/nodule volume ratio as a predictor of sustained results
in ultrasound-guided laser ablation of benign thyroid nodules:
one year follow up in a single institution cohort
R.M.C. Freitas1, A.P. Miazaki2, M.H. Tsunemi3, V.J.F. Araujo
Filho2, L.G. Brandão2, S. Marui4, M.C. Chammas1, G.G. Cerri1
1Radiology Institute, Universidade de Sao Paulo, São Paulo,
Brazil, 2Head and Neck, Universidade de Sao Paulo Medical School, São
Paulo, Brazil, 3Biostatistics, Universidade Estadual de Sao Paulo, São
Paulo, Brazil, 4Endocrinology Department, Universidade de Sao Paulo
Medical School, São Paulo, Brazil
Purpose: Evaluate the therapeutic efficacy of ultrasound (US)-guided
laser ablation (LA) of benign thyroid nodules, according to different
energy delivery schemes.
Material and methods: Thirty-four patients were assigned to a single
LA session (group 1, 21 cases) or to follow-up (group 2, 13 cases).
Entry criteria included: patients with normal thyroid function, no
autoimmunity, a thyroid nodule with two benign cytological findings;
initial nodule volume (INV) of 5-18 mL. LA was performed with one or
two optical fibers connected to a 1064 nm Nd-YAG laser source, with
an output power of 3,5 W. Subgroups consisted as follows: subgroup
1, n=6, INV 5-11.4 mL, one probe, total energy (TE) <4200J; subgroup 2,
n=4, INV 11.5-18 mL, one probe, TE <4200J; subgroup 3, n=5, INV 11.518 mL, one probe, TE >7200J; and subgroup 4 – six cases, INV 5-11.4
mL, two probes, TE >7200J.
Results: Nodule volume decreased after LA at 6 and 12 months,
respectively, as follows (p<0.001 vs baseline): subgroup 1, -49±24%
and -55±26%; subgroup 3, -43±7% and -63±12%; subgroup 4, -38±4%
and -52±17%. Less proportional energy/INV (J/mL) was delivered in
subgroup 2 and nodule volume decrease was not sustained, although
still statistically significant from baseline: -55±15% and -49±17%
(p<0.009). Local symptoms and cosmetic signs decreased from 86%
and 67% to 0% respectively. Control group presented mild nodule
volume increase from baseline.
Conclusion: Single session of LA of solid benign thyroid nodules
improves local symptom complaints. Large amount of energy
delivered to the nodules, expressed as J/mL, is safe and seems to
predict sustained volume reduction.

1508.6
Intraprocedural superior hypogastric nerve block allows
same-day discharge following uterine fibroid embolization
R.M. Salamo, L.M. Morel Ovalle, K. Pereira, A. Fang, J. Kao,
K. Vaheesan
Interventional Radiology, Saint Louis University School of Medicine,
Saint Louis, MO, United States of America
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to discharge for patients who had a successful UFE with univariate
comparisons of study variables between two outcome groups— SHNB
vs. absence of SHNB—made using the independent t test (pooled
variance estimate, unless otherwise indicated) or the chi-squared test
of association. Statistical significance for all analyses was evaluated
at P < .05.
Results: 46 patients were included. A SHNB was performed on 18
(39%) patients. PCA was required in 23 cases (50%). None of the
patients who received a SHNB required PCA post-procedure. The use
of the SNHB significantly reduced the need for PCA post procedure
(P = 0.0004). The mean time to discharge for the traditional approach,
femoral without SHNB, was 41.5 hours compared the mean time
to discharge for SNHB, which was 2.6 hours. In univariate analysis,
an association between use of SHNB and time to discharge was
demonstrated (P = 0.0010). Two SNHBs were unsuccessful due to body
habitus. One patient developed a type B (SIR Guidelines) complication
of ropivacaine induced neurotoxicity.
Conclusion: SHNB significantly enhances pain control and reduces the
time to discharge, enabling the procedure to be offered on a routine
outpatient basis.

1508.7
Regional block in transradial access – a better alternative than
radial cocktail?
P.M.M. Lopes1, M.J.M. Sousa2, C. Lobo3, M. Sá4, B. Gonçalves5
1Interventional Radiology, Portuguese Oncology Institute - PORTO,
Porto, Portugal, 2Interventional Radiology, IPOFG Porto (Portuguese
Institute of Oncology), Porto, Portugal, 3Anesthesiology, Hospital das
Forças Armadas, Porto, Portugal, 4Anesthesiology, Centro Hospitalar de
Tras-os-Montes e Alto Douro, Vila Real, Portugal, 5Serviço de Radiologia
de Intervenção, Instituto Portugues de Oncologia - FG, Porto, Portugal

Purpose: To assess if the ultrasound (US) guided selective block
of radial and musculocutaneous nerves, at the axilla, is a valuable
alternative compared with the use of the traditional radial
pharmacological cocktail in transradial access
Material and methods: The selective block was performed with
perineural US-guided injection of 5ml of lidocaine 1% around each
nerve. The diameter of the radial artery was measured before, at 1 and
15 minutes after the block, and at the end of the procedure. The blood
pressure and cardiac frequency were registered before and after the
block. The regional block and puncture related pain were evaluated
with the visual analogue pain scale (VAS).
Results: The selective block was carried out in 5 patients submitted
to TACE under transradial access. The mean diameter of radial artery
before the puncture was 2,18mm and 15min after the block was
2,62mm, representing and average increase of 20,5%. In every case
an adequate vasodilation was achieved and there was no vasospasm.
There were no cases of bradycardia or hypotension. The patients did
not report pain (VAS 0 in all patients).
Conclusion: The selective block of the radial and musculocutaneous
nerves is a promising technique to use combined with the radial
access. In the reported cases we achieved effective vasodilation
without the side effects of the radial pharmacological cocktail[BG1]
(verapamil, nitro-glycerine and heparin). There were no cases of
vasospasm. A larger caseload and a prospective study comparing
selective block and radial cocktail will be important in order to assess
which technique is superior.

Purpose: Post procedural pain has been a challenge with UFE. For
improved pain control, intraprocedural SHNB has been suggested. The
aim of our study is to determine outcomes related to uterine fibroid
embolization with intraprocedural superior hypogastric nerve block.
Material and methods: We retrospectively studied patients
undergoing UFE between March 2013 and December 2017 at two
tertiary academic centers. The primary study outcome was the time
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2004.1
The effectiveness of the paclitaxel-coated Luminor® balloon
catheter versus an uncoated balloon catheter in superficial
femoral and popliteal arteries in preventing vessel restenosis
or reocclusion: 12 months results of a randomized-controlled
trial
U. Teichgräber - presented by T. Franiel
Radiology, University Hospital Jena, Jena, Germany
Purpose: To evaluate the efficacy and safety of Paclitaxel-coated
Luminor® balloon catheter (DCB) versus uncoated balloon catheter
(POBA) in the superficial femoral and popliteal arteries to prevent
vessel restenosis or reocclusion
Material and methods: Luminor® DCB catheter of stenotic/ occlusive
lesions (length: ≤15 cm) in the superficial femoral (SFA) and popliteal
artery (PA) up to P1 segment was compared to non-coated plain old
angioplasty balloon (POBA) catheter. Primary endpoint is late lumen
loss (LLL) at 6 months. Secondary endpoints are patency rate, target
lesion/vessel revascularization, quality of life (assessed with Walking
Impairment Questionnaire WIQ and EQ5D), change of Rutherford
stage and ankle-brachial index, major and minor amputation rate at
index limb, number of bailouts and all-cause mortality.
Results: At six months the Late Lumen Loss (LLL) was on average
0.92mm lower in the DCB-group than in the POBA group (DCB:
0.14mm vs. POBA: 1.06mm; p<0.001). The secondary endpoint “change
of Rutherford stage” showed a statistically significant superiority of
the DCB versus the POBA (p=0.021). 44.6% of the patients in the DCB
group improved by 3 stages after 6 months (POBA: 27.8%). One patient
needed revascularization in the target lesion (TLR) in the DCB group
vs. n=13 patients in the POBA group (TLR DCB vs. POBA : 1.3% vs. 17.1%,
relative risk (RR)=0.08; p<0.001). The patency rate amounted to 94.7%
in the DCB group versus 75% in the POBA group.
Conclusion: The EffPac trial demonstrates the effectiveness of
the Paclitaxel-coated Luminor® catheters in inhibiting restenosis
compared to uncoated balloon catheters. The 12 months results will
be presented.

2004.2
Real-world experience with a paclitaxel-coated balloon for
the treatment of atherosclerotic infrainguinal arteries. Twenty
four-month results of the BIOLUX P-III all comers registry in
superficial femoral arteries
C.A. Binkert1, M. Brodmann2, T. Zeller3, L. Spak4,
J.-M. Corpataux5, J.K. Christensen6, K.F. Keirse7, G. Nano8,
H. Schröder9, G. Tepe10
1Interventional Radiology, Kantonsspital Winterthur, Winterthur,
Switzerland, 2Clinical Division of Angiology, Medizinische Universtität
Graz, Graz, Austria, 3Angiology, Herz-Zentrum Bad Krozingen, Bad
Krozingen, Germany, 4Angiology, Vychodoslovensky ustav srdcovych a
cievnych chorob a.s., Kosice, Slovak Republic, 5Department of Thoracic
and Vascular Surgery, CHUV, Lausanne, Switzerland, 6Interventional
Radiology and Angiography, Kolding Hospital, Kolding,
Denmark, 7Vascular Surgery, Regional Hospital Heilig Hart
Tienen, Tienen, Belgium, 8Diagnostic Imaging, Policlinico, Rome,
Italy, 9Radiology, Gemeinschaftspraxis für Radiologie, Berlin,
Germany, 10Diagnostic and Interventional Radiology, Medical Centre of
Rosenheim, Rosenheim, Germany
Purpose: The purpose of this global prospective multicentre, observational, all-comers registry is to further investigate the safety and
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effectiveness of a Paclitaxel-Coated Balloon for the treatment of atherosclerotic lesions in infra-inguinal arteries in a real world setting.
Material and methods: Between October 2014 and February 2016,
700 patients with atherosclerotic infra-inguinal artery lesions requiring
endovascular treatment, were treated with Passeo-18 Lux DCB. The
primary endpoints were major adverse events (defined as procedure
or device related death within 30 days post index procedure,
clinically-driven target lesion revascularization or major target limb
amputation) at 6 months and freedom from clinically-driven target
lesion revascularization at 12 months. Here we report the 24-month
results of the 439 subjects treated for lesions in the superficial
femoral artery.
Results: Mean patient age was 69.3 ± 10.2 years (63.6% male). 31.2%
of the subjects were CLI, 43.7% diabetics and 76.5% had a smoking
history. 492 lesions were treated with Passeo-18 Lux (lesion length 94.0
mm ± 76.8, 22.4% occlusions, 41.7% moderately to heavily calcified).
Upon follow-up data available by now, estimated 24 month major
adverse events rate is 10.2% [95% CI 7.5 – 13.6]. Freedom from
clinically-driven TLR at 24 months is 92.7% [95% CI 89.9 – 94.8]. Final
results will be reported upon presentation.
Conclusion: In a real-world clinical practice environment, the BIOLUX
P-III registry results confirm sustained safety and effectiveness of
the Paclitaxel-Coated balloon Passeo-18 Lux for the treatment of
atherosclerotic lesions in the superficial femoral artery.

2004.3
Experimental animal study of a novel drug-coated balloon
using 3.5 μg/mm2 paclitaxel coating on a cellulose-based
excipient
P.N. Papadimatos1, P.M. Kitrou1, K.N. Katsanos1, M. Theofanis1,
M. Vaiou2, F. Anagnostopoulos3, G. Lampropoulos4, G. Karpetas5,
P. Kallidonis6, S. Spiliopoulos7, A. Moulas2, D. Karnabatidis1
1Department of Interventional Radiology, University Hospital of Patras,
Patras, Greece, 2Laboratory of Chemistry and Biochemistry, TEI of
Thessaly, Larisa, Greece, 3Department of Radiology, University Hospital
of Patras, Patras, Greece, 4Department of Vascular Surgery, University
Hospital of Patras, Patras, Greece, 5Department of Anaesthesiology,
University Hospital of Patras, Patras, Greece, 6Department of
Urology, University Hospital of Patras, Patras, Greece, 7Department of
Diagnostic and Interventional Radiology, Patras University Hospital,
Athens, Greece
Purpose: This was a two-stage experimental animal study
investigating the safety and effectiveness (experiment A) together
with the pharmacokinetic properties (experiment B) of a novel DrugCoated Balloon (DCBn) using a 3.5 μg/mm2 paclitaxel coating on a
cellulose-based excipient.
Material and methods: In experiment A, DCBn was compared with a
control non-DCB and two different DCBs available in the market. The
arterial system of swine was used (12swine, 6vessels in each animal;
72treatment sites in total). Randomization was performed in a 3:1:1:1
proportion (Group DCBn: 36balloons, Group non-DCB: 12balloons,
Group market-DCB1: 12balloons, Group market-DCB2: 12balloons).
Optical coherence tomography was performed immediately after
balloon dilatation and at 3months. Primary endpoint was crosssectional vessel wall area difference between baseline and 3
months. In experiment B, 38rabbits were used to assess DCBn’s
pharmacokinetic properties. Two vessels were used in every animal
(76treatment sites). DCBn and market-DCB1 were used in 18 animals
and 20 animals had only DCBn. Animals were euthanized at 1hour,
24hours, 7days and 28days and vascular tissue was removed. Paclitaxel
tissue concentration was determined by high-performance liquid
chromatography/tandem mass spectrometry.
Results: Paired median differences over baseline were -0.09mm2 for
DCBn(p=0.33), +0.52mm2 for Group non-DCB(p=0.04), +0.32mm2 for
GroupDCB1(p=0.14) and +0.32mm2 (p=0.33) for Group DCB2. Paclitaxel
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was detectable at a concentration of 0.10±0.18ng/mg of tissue at
28days.
Conclusion: In this experimental study, the use of this novel DCB in
both animal models was safe. Additionally, a significantly less crosssectional vessel wall area difference was observed compared to nonDCB. Paclitaxel was detectable in the vascular tissue at 28 days.

2004.4
The Lutonix® global drug coated balloon registry real world
patients with below the knee disease – interim 12 month
outcomes
D. Scheinert
Angiology and Cardiology, University of Leipzig Heart Center, Leipzig,
Germany
Purpose: The most common clinical presentation of peripheral artery
disease comprises intermittent claudication but about one third of
patients will progress to critical limb ischemia characterized by rest
pain and/or tissue loss. This ongoing multicenter registry study is
designed to assess the safety and effectiveness of the Lutonix 014
Drug Coated PTA Dilatation Catheter for the treatment of stenosis or
occlusion of native below-the-knee arteries in real world practice.
Material and methods: This registry trial enrolled 371 patients
presenting with claudication or critical limb ischemia Rutherford
Category 3- 5. Patients with significant stenosis (≥70%) or occlusion
of one or more native artery below the tibial plateau and above the
tibiotalar joint and the target vessel(s) reconstitute at or above the
ankle with inline flow to at least one patent inframalleolar outflow
vessel were included. Patient is participating in an investigational
drug or device study which has not yet reached its primary endpoint
or had a non-controllable allergy to contrast were excluded. Primary
endpoints are:
Freedom at 30-Days from the composite of all-cause death, aboveankle amputation or major reintervention of the index limb involving
a BTK artery.
TLR at 6 months
Results: Interim results on 371 patients will be presented. Majority
of the patients were RCC 5 (65.8%), 64.0% were diabetic, 86.8% were
hypertensive and 62.4% had dyslipidemia. Mean lesion length was
121+97.9mm, calcification was present in 68.2% and 24.4% with severe
calcification. Lesion locations were 6.9% popliteal, 20.6% TP trunk,
51.1% AT, 22.3% PT, 22.8% peroneal.
Conclusion: Twelve outcomes will be presented in this patient
population.

2004.5
PiPeR Technique - an alternative technique for creating
arterial-venous fistula during percutaneous deep foot veins
arterialization
B. Migliara
Vascular and Endovascular Surgery, Pederzoli Hospital, Peschiera Del
Garda, Italy

162

we puncture from the artery into the vein. When the guidewire is in
the vein we put a covered stent to make an arterial-venous fistula.
Results: In all patients we were able to obtain tibial fistula. During
follow-up we have no deaths or major complications related with the
procedure; we have two occlusion of the arterialization (28,5%) and 1
major amputation. The limb salvage is 85,7%.
In all patients we are able to obtain immediate pain resolution and
good progression of healing, after minor amputation of necrotic
tissues.
Conclusion: In our experience, the use of the Pioneer Plus is easy
and effective to create arterial-venous connection; furthermore, the
procedure may be performed with only one an antegrade femoral
access, avoiding distal tibial vein puncture in an ischemic site, and
direct ultrasound view, choosing the best site where to create the
AV-fistula.

2004.6
Utility of 2D perfusion angiography to predict wound healing
in patients undergoing isolated femoropopliteal endovascular
revascularization
N. Troisi1, S. Panci2, S. Bacchi2, D. Incerti2, L. Lovecchio2,
G.L. Dedola2, S. Michelagnoli1
1Vascular and Endovascular Surgery Unit, San Giovanni di Dio Hospital,
Florence, Italy, 2Department of Diagnostic Imaging, San Giovanni di
Dio Hospital, Florence, Italy
Purpose: Aim of this study was to demonstrate the utility of 2D
perfusion angiography to predict wound healing in patients with
critical limb ischemia (CLI) undergoing isolated femoropopliteal
endovascular revascularization.
Material and methods: Between January 2017 and June 2017 24
patients with CLI underwent isolated femoropopliteal endovascular
revascularization without below-the-knee (BTK) vessel treatments.
In all patients an assessment of foot perfusion by 2D perfusion
angiography has been performed. A wide region of interest (ROI)
was identified, and time–density curves were calculated by the
perfusion software (i-Flow software, Siemens Medical Solutions,
Forchheim, Germany). The changes of overall time-density curves
and transcutaneous oximetry (TcpO2) were evaluated with bivariate
correlation (Pearson correlation coefficient) and correlated with
wound healing.
Results: In all cases technical success was obtained. In all patients the
time-density curves under ROI increased after the femoropopliteal
revascularization with a mean increase of 212.2% (range from +9.8% to
+1984.9%). The mean increase of TcpO2 was 116.4% (range from -4.7%
to 485.7%). There is no significant correlation between time-density
curves under ROI and TcpO2 values (Pearson correlation coefficient
-0,24). At 6 months 15/24 (62.5%) patients had wound healing. In
patients with a ROI increase >50% the healing rate was 73.3% (11/15).
In patients with a ROI increase <50% the healing rate was 44.4% (4/9).
Conclusion: In our preliminary experience there was no strict
correlation between time-density curves under ROI and TcpO2 values.
However, an increase > 50% of foot perfusion could be considered
acceptable in order to improve 6-month wound healing rate.

Purpose: In patients with “no-option” CLI, before major amputation,
some Authors show that arterialisation of deep veins of the foot could
be an effective treatment.
We propose a new and standardized technique to create an arterialvenous fistula of the tibial vessels by using an IVUS-guided needle
catheter.
Material and methods: During 2017, we treated 7 patients using this
new technique, all with “non-option CLI”.
This technique consists in an antegrade approach from the common
femoral artery and then navigating the tibial artery as distal as possible. Then, with a IVUS-guided needle catheter (Pioneer Plus, Philips),
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2206.1
Relation between striatocapsular infarction and clot location
after endovascular treatment in acute ischemic stroke
B.A. Wagemans, W.H. van Zwam, R.J. van Oostenbrugge,
on behalf of the I. MR CLEAN Investigators
Radiology, Maastricht University Medical Centre, Maastricht,
Netherlands
Purpose: Striatocapsular-infarction (SCI) is an infarction of the
striatocapsular-region (globus-pallidus, putamen, caudate-nucleus
and internal-capsule). SCIs are caused by occlusions of the middlecerebral-artery, simultaneously occluding multiple lenticulostriatearteries. We studied the incidence of SCI in the MR-CLEAN cohort and
investigated the association between recanalization and occurrence
of SCIs.
Material and methods: Patient data were extracted from the
MR-CLEAN database. Selected patients underwent baseline nonenhanced-CT (NECT) and CT-Angiography (CTA), and a NECT 5-7
days post treatment. Two independent reviewers analyzed the data.
SCI scoring was done using ASPECTS at 5-7 days post-treatment. In
ASPECTS the striatocapsular-region is divided into caudate-nucleus,
internal-capsule and globus-pallidus/putamen (scored 0-3). Clothlocation segment was determined on baseline CTA: ICA-Terminus,
MCA-M1 or MCA-M2. Recanalization was assessed on follow-up CTA
when available.
Results: 358 patients met inclusion criteria; 304 (84,9%) patients
developed a SCI; 144/168 (85.7%) in the intervention group and
158/190 (83.2%) in the control group with an odds ratio (OR) of 1,2
(95%CI 0,68-2,16). 274 patients underwent CTA at 24h, SCIs were seen
in 126/145 (86.9%) patients with complete recanalization and 107/129
(82.9%) of patients with incomplete recanalization, with an OR of 1,5
(95%CI 0,76-2,86). SCIs were seen in 92%, 87% and 57% in ICA-T, M1
and M2 locations, with an OR of 2,4 (95%CI 1,02-5,47) in the ICA-T vs.
M1+M2 groups, and an OR of 5,6 (95%CI 2,49-12,98) in ICA-T+M1 vs.
M2 groups.
Conclusion: SCIs are seen in most patients regardless of IAT or final
recanalization. Prevalence of SCI decreases with more distal clothlocations, though many patients with distal cloth-locations still have
extensive SCIs.

2206.2
Clinical impact of delayed ophthalmic artery occlusion
associated with pipeline embolization device used for
treatment of internal carotid artery aneurysms
M. Horikawa, R. Priest, A. Dogan, J. Liu, H. Bozorgchami
Department of Interventional Radiology, Oregon Health and Science
University, Portland, OR, United States of America
Purpose: To evaluate the incidence and clinical impact of ophthalmic
artery (OA) occlusion with the pipeline embolization device (PED) used
for treatment of cerebral aneurysms.
Material and methods: Retrospective chart review for patients who
underwent treatment for intracranial aneurysms with PED between
August 2011 and December 2016 and in whom angiographic follow up
was available were included in the study. The patency and diameter of
OAs, size of aneurysms and occlusion of the aneurysms at the time of
operation and all the available follow-up angiography were evaluated
by a board-certified radiologist.
Results: Of 84 patients, 85 OAs were covered by PEDs. Eighty-three
OAs were covered by 1 PED (97.6%) and 2 OAs were covered by 2 PEDs
(2.4%). Mean angiographic follow-up was 437 days, ranging from 5
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to 2061 days. No OA occlusion occurred immediately after the PED
deployment. OA occlusion was noted in 12 patients (14%). Smaller
OA (>50% than pre-operative diameter) was noted in 3 patients
(3.5%). None of the patients developed clinical symptoms related to
OA occlusion. No significant difference of preoperative OA diameter
between occluded OA and patent OA groups (1.77 mm vs. 1.40 mm;
p=0.56). The rate of complete aneurysmal occlusion was significantly
higher in occluded OA group compared with patent OA group (91.6%
vs. 74.6%; p=0.01).
Conclusion: Coverage of OAs with PED caused a considerable number
of OA occlusion; however, none of those patients developed related
symptoms. Complete occlusion rate of treated aneurysms was
significantly higher in patients with OA occlusion than without OA
occlusion.

2206.3
Chronic ischemic lesions (CILs) predict outcome in mechanical
thrombectomy of sexagenarian and older patients
S.M. Protto, N. Sillanpää, J.-P. Pienimäki, J. Seppänen
Radiology, Tampere University Hospital, Tampere, Finland
Purpose: We aimed to investigate the effect of CILs on the clinical
outcome of sexagenarian and older acute middle cerebral artery (MCA)
or distal internal carotid artery (ICA) stroke patients who received MT
to treat large vessel occlusion (LVO)
Material and methods: We prospectively collected the clinical and
imaging data of 130 consecutive MT patients of which 68 met the
inclusion criteria (sexagenarian and older subjects and occlusions
no distal than the M2 segment). Baseline clinical, procedural and
imaging variables, technical outcome, 24h imaging outcome and the
clinical outcome were recorded. Differences between patients with
and without CILs were studied with appropriate statistical tests and
binary logistic regression analysis.
Results: Twenty-one patients (31%) had at least one CIL. Thirty-eight
percent of patients with CIL(s) compared to 62% without (p=0.06)
experienced good clinical outcome (3-month mRs≤2). A similar nonsignificant trend was seen when lacunar lesions, lesion multiplicity and
chronic white matter lesions were examined separately. Absence of
CIL increased the odds of good clinical outcome 3.7-fold (95% CI 1.010.7,p=0.05) in logistic regression modelling.
Conclusion: Chronic cortical and lacunar infarcts in admission imaging
are associated with poor clinical outcome in sexagenarian and older
patients treated with MT for LVO of the MCA or distal ICA.

2206.4
Endovascular stroke treatment of acute tandem occlusion: a
single-center experience
F. de Crescenzo1, A. Bozzi2, R. Gandini3
1Radiologia Interventistica, Hospital Torvergata, Rome,
Italy, 2Diagnostic and Molecular Imaging, Radiation Therapy and
Interventional Radiology, University Hospital Policlinico Tor Vergata,
Rome, Italy, 3Diagnostic and Interventional Radiology, Policlinico Tor
Vergata, Rome, Italy
Purpose: To evaluate outcomes and their predictors in patients with
acute ischemic stroke due to tandem internal carotid artery/middle
cerebral artery occlusion (TO) undergoing endovascular treatment
(ET).
Material and methods: Baseline and procedural characteristics
of patients were collected and analysed. Outcomes included
Thrombolysis in Cerebral Infarction (TICI) score, 3 months modified
Rankin Scale (mRS), symptomatic intracranial haemorrhage (sICH) and
mortality.
Results: 72 patients (mean age: 65.6±12.8, mean NIHSS: 19±2.9) were
included in the analysis. Intravenous thrombolysis was performed in
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51.3%, extracranial carotid artery stenting (CAS) in 53%. Successful
recanalization (TICI≥ 2b) was achieved in 64% and CAS patency at
3 month follow-up was 97.1%. Good outcome at 3 months (mRS ≤
2) was observed on in 32% of patients. sICH occurred in 12.5% and
mortality in 32%. At univariate analysis predictors of good outcome
were baseline and follow-up (ASPECTS) (p<0.0001), good collaterals
(p=0.0001), successful recanalization (p=0.005), lower rate of any
and sICH (p=0.003). In the multivariate analysis, good collateral flow
was the only predictor of good functional outcome (OR, 0.18; 95%
CI, 0.04 to 0.75; p=0.01) whereas the use of more the one device for
thrombectomy was the only associated with the occurrence of sICH
(OR, 10.74; 95% CI, 1.37 to 84.13; p=0.02).
Conclusion: Despite stroke severity ET resulted in reasonable
outcomes. Good collateral flow confirmed to strongly predict outcome
also in this subgroup of patients.

2206.5
The mid-term follow-up of ruptured intracranial aneurysms
treated with WEB intrasaccular flow disruptor
V. Da Ros1, A. Bozzi1, F. de Crescenzo1, A. Di Martino1, A. Raso1,
D. Konda2, D. Morosetti1, R. Floris1, R. Gandini2
1Department of Diagnostic Imaging, Molecular Imaging, Interventional
Radiology and Radiation Therapy, University Hospital Policlinico
Tor Vergata, Rome, Italy, 2Diagnostic and Interventional Radiology,
Policlinico Tor Vergata, Rome, Italy
Purpose: The WEB Intrasaccular Flow Disruptor use for the treatment
of ruptured aneurysms remains under represented in existing studies.
We report the mid-term results of WEB device for ruptured wide-neck
aneurysm at our institution .
Material and methods: Clinical and procedural data of 20 patients with
20 ruptured aneurysms treated with WEB device were retrospectively
analyzed. The mid-term follow-up results were assessed with CT and/
or Digital subtraction angiography
Results: 16 anterior and 4 posterior circulation ruptured aneurysms (6
patients Hunt- Hess (H-H) =4-5; 14 patients H-H =1-3) with a neck size
>4 mm in 15 of 20 (75%) aneurysms underwent WEB-embolisation.
Technical success was obtained for all cases (100%). Mean flouroscopy
time was 24 minutes (range, 8-40 min). Adjunctive devices were
used in 2 /20 (10%) aneurysms (one additional coiling; one stent
placement). Overall complications occured in 7 /20 aneurysms
(35%): two thromboembolic events, three WEB protrusions, and two
perforations of the sac. At the latest follow-up, no early or delayed
aneurysm re-ruptured were observed; a complete occlusion was
observed in 5/20 patients (25%), neck remnant in 11/20 (55%); residual
aneurysm filling in 4/20 (20%) patients. Overall 13 patients survived,
of these 10 patients (77%) had an mRS score of 0-2; 3 (23%) had an
mRS score of 3-4.
Conclusion: WEB device for ruptured intracranial aneurysm is fast
and effective in avoiding aneurysm re-bleeding however, procedurerelated complications rates were not negligible. Further evaluation
comparing this device with other treatment options should be
performed.
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2206.6
Hydrophilic coating inhibits platelet adhesion on stent- and
flow diverter surface: initial results in vitro and in vivo
H. Henkes1, T. Lenz-Habijan2, P. Bhogal3, M. Peters4, A. Bufe4,
R. Martinez Moreno5, C. Bannewitz2, M. Aguilar Perez3,
H. Monstadt6
1Medical Director, Neuroradiological Clinic, Katharinenhospital
- Klinikum Stuttgart, Stuttgart, Germany, 2BMZ, Phenox GmbH,
Bochum, Germany, 3Neuroradiological Clinic, Klinikum Stuttgart,
Stuttgart, Germany, 4Experimentelle Pneumologie, Ruhr-Universität
Bochum, Bochum, Germany, 5Neuroradiology, Complejo Hospitalario
Universitario Granada, Granada, Spain, 6CEO, Phenox GmbH, Bochum,
Germany
Purpose: Current neurovascular stent technology requires “dual
antiplatelet platelet therapy” (DAPT), which is a major drawback
in clinical practice. Thromboembolic complications of intracranial
stent- and flow diverter implantation remain a serious concern.
A hydrophilic polymer coating substance was identified and an
industrial coating process was established in order to substantially
reduce the thrombogenicity of self-expanding nitinol implants for
neurovascular purposes.
Material and methods: Nitinol sample plates, self-expanding
bifurcation stents (pCONus) and flow diverters (p48) were coated
with the phenox hydrophilic coating (pHPC). In vitro testing included
chemical characterization, the Wilhelmi set-up (hydrophilicity),
and dedicated measurements of the surface thrombogenicity (e.g.,
the Chandler loop). In vivo tests included short- and mid-term
implantations of pHPC coated devices in rabbits and pigs. Histology
of explanted devices examined the extend of endothelialization and
foreign body reaction.
Results: pHPC is: non-toxic and biocompatible; the coated device
surfaces are hydrophilic; their thrombogenicity is reduced; the
mechanical features of the devices are not changed; the process of
endothelialization is not different from uncoated samples; there was
no undue foreign body or inflammatory reaction of the vessel wall
observed. pHPC coated stents and flow diverters can most likely be
used with mono-antiaggregation instead of DAPT.
Conclusion: pHPC is a hydrophilic coating, which has been shown
to significantly reduce the thrombogenicity of the surface of
neurovascular nitinol implants. pHPC coated self-expanding stents
and flow diverters can be used with mono-antiaggregation. This
has been confirmed by anecdotal compassionate cases. It it so far
unknown, if pHPC will help to overcome the issues of thromboembolic
complications of neurovascular stent procedures.

2206.7
Safety and efficacy of the Safeguard Manual Assist Technique
in the postoperative bleeding management of femoral
percutaneous access in cerebral neurovascular procedures: a
single center prospective analysis
F. Di Caterino1, C. Perazzini2, E. Pomero1, A. Biondi1
1Department of Neuroradiology and Vascular Unit, University Hospital
Jean-Minjoz, Besançon, France, 2Radiology, University Hospital GabrielMontpied, Clermont-Ferrand, France
Purpose: The percutaneous femoral approach represents the most
used route for neuroendovascular procedures.
Different closure devices can be used to achieve hemostasis of the
access puncture site in a shorter time, with earlier ambulation but
many studies show an association with an increased risk of local
complications, furthermore it is not clear if it is safe to restick an artery
that has been previously closed with them.
We evaluated the efficacy of the Safeguard Manual Assist Technique
in the management of femoral access hemostasis.
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Material and methods: A single center prospective study was
conducted from September 2014 through December 2017: 878
patients that underwent cerebral arteriograms and interventions
using a size 4 through 6 Fr vascular sheath were enrolled.
The use of antithrombotic medication was documented in 244
patients: 137 with aspirin, 37 with Plavix, 68 with double antiplatelet
therapy and 2 with Coumadin.
Statistical significance was assessed by Fisher’s text.
Results: The safeguard device was successful in 861 cases (98 %) with
postoperative bleeding that occurred in 17 patients.
Statistical association with postoperative bleeding complications
included increased age and use of sheath size greater than 5F, while
no association was found with use of one or two antithrombotic
medication.
Conclusion: The Safegurad Manual Assist Technique is effective in
the management of femoral access hemostasis with a low hematoma
risk that increased with the use of sheath size greater than 5F and with
increasing age, moreover, the absence of endovascular components
makes it particularly safe in the case of an early resticking of the same
artery.

Free Paper Session
Venous interventions and IVC filters
2207.1
Skipped lesion at iliocaval confluence: another technique for
stenting in chronic venous obstructions
M.E. Barbati1, A. Gombert1, K. Schleimer1, C.H. Wittens1, H. Jalaie2
1Vascular and Endovascular Surgery, RWTH University Hospital Aachen,
Aachen, Germany, 2Vascular Surgery, Universitätsklinikum der RWTH
Aachen, Aachen, Germany
Purpose: Different techniques have been described for stenting
at the iliocaval confluence when facing bilateral lesions. We report
our experience with a different stenting technique to treat chronic
bi-iliocaval obstructions.
Material and methods: We retrospectively analysed all patients
who has been treated for chronic bi-iliocaval obstructions between
January 2011 and December 2016. Stenting of the inferior vena cava
was performed with large self-expandable stents down to the level of
the iliocaval confluence. One self-expandable stent has been placed
in each common iliac vein ending caudally below the caval stent. This
method results a remaining uncovered segment between caval and
iliac stents.
Results: This study includes 41 patients who had bilateral treatment
for obstruction of the iliocaval vein. Median age was 43.3 years [21 63]. Early thrombosis of the stented iliac vein occurred in 12 limbs, All
stent thrombosis were lysed successfully. Overall primary, assistedprimary, and secondary cumulative patency rates at 29 months [7-53]
were 60%, 71% and 87%, respectively.
Conclusion: Our findings suggest that leaving skipped lesion at the
level of iliocaval confluence has no negative effect on stent patency.
Patency rates of present study are comparable with other reported
techniques of stenting the iliocaval confluence.
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2207.2
Characterization and analysis of acute venographic changes of
external iliac vein after adjacent common iliac vein stenting
R. Al-Hakim1, J.A. Kaufman2, K. Farsad3
1Charles T. Dotter Department of Interventional Radiology,
Oregon Health & Science University, Portland, OR, United States of
America, 2Dotter Interventional Institute/Interventional Radiology,
Oregon Health & Science University Hospital, Portland, OR, United
States of America, 3Dotter Interventional Institute, Oregon Health &
Science University, Portland, OR, United States of America
Purpose: To describe acute venographic changes of the external iliac
vein (EIV) after ipsilateral common iliac vein (CIV) stenting.
Material and methods: Retrospective review was performed of
seventeen cases of CIV intervention with placement of a single selfexpanding stent. The central CIV stent diameter and minimum nonstented ipsilateral EIV diameter were measured on post-intervention
venogram; vein diameter was measured at the same two anatomical
locations on pre-intervention venogram. The relative CIV diameter
increase was defined as the ratio of the change in central CIV diameter
after stenting to the pre-intervention CIV diameter. The relative EIV
diameter reduction was defined as the ratio of the change in diameter
of the EIV after stenting of the CIV to the pre-intervention EIV diameter.
Pre- and post-intervention diameters were compared using a 2-tailed,
paired sample t test. The Pearson coefficient was calculated for
correlations.
Results: There was a significant reduction of the EIV diameter after
ipsilateral CIV stenting compared to before stent placement (mean
9.3 mm ± 3.1 vs. 11.9 mm ± 3.8; p < 0.01); the mean decrease in EIV
diameter was 21.7% ± 15.8. There was a correlation between the
relative CIV diameter increase and the relative EIV diameter reduction
(r = 0.8917).
Conclusion: Significant venographic narrowing of the EIV occurs after
placement of an adjacent CIV stent, and the degree of narrowing is
associated with the relative increase in CIV diameter. The etiology of
these findings could be related to the inherent anisotropic elasticity
of veins, and is important to further study for guiding future venous
interventions.

2207.3
Trans-splenic splanchnic venous recanalization single center
experience
B.M. Alrehaili1, A.M. Elsaadany2, B.O. Safar2, A. Alehaideb2,
H. Alsuhaibani3
1Medical Imaging-Interventional Radiology, King Faisal Specialist
Hospital and Research Center, Riyadh, Saudi Arabia, 2Medical imaging,
King Faisal Specialist Hospital and Research Centre, Riyadh, Saudi
Arabia, 3Radiology, King Faisal Specialist Hospital and Research Centre,
Riyadh, Saudi Arabia
Purpose: To present our center experience of percutaneous transsplenic splanchnic venous recanalization (PTSSVR) with/without transjugular porto-systemic shunt (TIPS), in patients with splanchnic venous
thrombosis (SVT).
Material and methods: Between 2015 and 2018, a total of 13 patients
with SVT underwent PTSSVR, via trans-splenic approach in 13 patients
and combined with trans-hepatic approach in 4. TIPS was done for 10
out of 13 patients. One patient was presented with acute SVT and the
rest were chronic in nature.
Post procedures clinical improvements, in patients who were
technically successful, were achieved, without adverse events. The
splanchnic veins and TIPS patency was assessed at 3 days, 1 month
and every 3 months subsequently by ultrasound considering CT/MRI
if needed.
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Results: PTSSVR was technically and clinically successful in 12 out of
13 patients (92%). There was no procedure related complications or
adverse events. Median age was 42 years (range, 7-73 years), 9 patients
were male and 4 were females. One patient was post sleeve gastrectomy; one was post-surgical portal vein injury with graft placement
(patient who failed recanalization), 3 patients were post liver transplant, while the rest had unremarkable past medical history, or known
etiology. None of the patient has chronic liver disease or cirrhosis.
Post procedure, all patients were placed on long-term anticoagulant
therapy.
Conclusion: PTSSVR with/without TIPS is safe with very high technical
and clinical success.

2207.4
Readmission outcomes among IVC filter patients with and
without a cancer diagnosis
M. Umair1, J. Werner2, B. Lau3, B. Holly2, C.R. Weiss4
1Radiology, Saint Louis University, Saint Louis, MO, United States of
America, 2Radiology, Johns Hopkins Hospital, Baltimore, MD, United
States of America, 3Surgery, Johns Hopkins Hospital, Baltimore, MD,
United States of America, 4The Russell H. Morgan Department of
Radiology and Radiologic Science, Johns Hopkins University School of
Medicine, Baltimore, MD, United States of America
Purpose: The objective of this study was to compare differences in
outcomes between inferior-vena-cava filter patients with and without
a cancer diagnosis.
Material and methods: Inpatient adminsitrative database was
queried for outcomes of IVC-filter patient with cancer vs. without.
Outcomes included 30-day VTE and PE from initial admission,
in-hospital mortality, readmission-free-survial, and 30-day VTEfree survival. Acute VTE, including PE, were defined by the AHRQPSI‐12 criteria.
Results: Among 1995 inpatients with an IVC-filter placed between
July-1997 and June-2015, 18.7% (373) patients had a cancer, while
81.3% (1622) were cancer-free. No significant differences were seen
on development of VTE within 30-days of the initial admission
(p=0.86), development of PE within 30 days of the initial admission
(p=0.87), and development of VTE within 30 days of discharge (p=0.85)
between patients with and without cancer. Same-visit mortality was
not significantly different between cancer patients vs. non-cancer
patients (12.9% vs. 12.8%, respectively; p=0.98). There was a shorter
readmission-free-survival for patients with cancer vs. patients without
cancer (median: 27 vs. 57 days; p=0.003) and a shorter 30 day postdischarge acute VTE-free survival for patients with cancer vs. patients
without cancer (median: 8 vs. 12 days; p=0.77).
Conclusion: Cancer patients have a shorter readmission-freesurvival and VTE-free survival, without higher PE incidence.
More than half readmissions and acute VTE among patients with
cancer occurred within 30 days. These findings are expected from
underlying thrombophilia and overall risks associated with cancer.
Given the limitation of investigation into only available codes in our
administrative database, further investigation is needed to explore
the causes of these outcomes.
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2207.5
Assessment of the safety and efficacy of the clearlumen
thrombectomy system for the treatment of acute deep vein
thrombosis
J. Cournoyer-Rodrigue1, E. Therasse2, T.-B. Bui3
1Medical Imaging, Centre Hospitalier de l’Université de Montréal,
Montreal, QC, Canada, 2Radiology, Hôtel-Dieu du CHUM, Montreal,
QC, Canada, 3Medical Imaging, Centre Hospitalier de l’Université de
Sherbrooke, Sherbrooke, QC, Canada
Purpose: To evaluate the security and efficacy of Clearlumen
Thrombectomy System (CTS) to treat acute deep vein thrombosis
(DVT).
Material and methods: Procedural, laboratory and imaging records of
all consecutive patients with DVT treated with the CTS in 2 university
hospitals were reviewed between November 2016 and November
2017. Technical success was defined as successful restoration of
antegrade flow in the treated veins with elimination of any underlying
obstructive lesion.
Results: A total of 20 percutaneous catheter thrombectomy (PCT) were
performed in 17 patients (mean age 40 ± 15 years, 9 men, 8 women),
with the CTS to treat 8 (40%) iliofemoral, 8 (40%) axillo-subclavian
and 2 (10%) portal vein thrombosis. Mean symptoms duration before
thrombectomy was 3.3 ± 2.2 days. Thrombus was laced with 10 ± 3,5
mg of r-tPa in 16 procedures prior to PCT. Mean procedure time was
86 ± 40 minutes and mean thrombus removal with the CTS was 86 %
± 19 %. PCT was technically successful with the CTS alone in 16 (80%)
procedures while subsequent catheter thrombolysis was necessary
for 4 (20%) procedures after which technical success rate was 100%.
There was no minor or major adverse event related to the CTS and no
case of hemoglobinuria due to hemolysis. Mean blood loss was 569 ±
274 mL. Recurrent thrombosis was observed in 4 patients, 3 of these
were successfully treated with the CTS.
Conclusion: CTS appears as a safe, quick and effective option for the
treatment of acute DVT.

2207.6
Prospective audit on insertion and retrieval characteristics of
four different new generation filter types
A. Shrivastava, L.-M.N.J. Boucher, A. Al Kindi, D.A. Valenti
Radiology, McGill University Health Centre, Montreal, QC, Canada
Purpose: Compare available filter types in terms of retrievability and
performance characteristics
Material and methods: Prospective audit performed at McGill
University affiliated tertiary care hospitals from January 2015 to
December 2017. Data was prospectively collected for 107 filters that
were inserted and removed (filters that were not removed were not
analysed). The following filter types were used: Celect™ Platinum
(Cook), Aln (Aln International), Denali® (Bard), and Option™ ELITE
(Argon). Data collected at the time of insertion included indications
for filter insertion, venous access route, movement of filter during
deployment, need for manoeuvres to reposition filter, fluoroscopy
time and contrast volume used. At the time of removal, we evaluated
filter tilt, migration, debris, strut wall penetration, retrieval techniques
or extra manoeuvres, interval pulmonary embolism, fluoroscopy time
and contrast used.
Results: Of the 107 cases analysed, there were 30 Platinum, 22
Option, 28 Denali and 27 ALN filters inserted and removed. There
was successful retrieval of all the filters although 3 cases needed
two sessions. Filter insertion characteristics were not significantly
different between filter types, including movement of filter during
deployment. Average dwell time was 126 days with no significant
differences between filter types. At time of removal, there was no
statistically significant difference in interval change in filter tilt,
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migration, penetration, nor in retrieval fluoroscopy time between
the different filter types.
Conclusion: In this series, the new generation filters are comparable
in their functional characteristics and ease of retrieval. No significant
difference in filter tilt, migration, penetration and retrieval fluoroscopy
time between these four types of filters.

2207.7
Effectiveness of mechanical aspiration trombectomy in
pulmonary thromboembolism
J.J. Ciampi Dopazo1, J.M. Romeu2, M. Sanchez-Casado2, C.
Lanciego1
1Radiologia Intervencionista, Hospital Virgen de la Salud, Toledo,
Spain, 2Critical Medicine Unit, Hospital Virgen de la Salud, Complejo
Hospitalario de Toledo, Toledo, Spain
Purpose: To evaluate the efficacy of mechanical aspiration
thrombectomy in patients with severe pulmonary thromboembolic
disease.
Material and methods: This prospective study analyzed 27 patients
(40.7% men, mean-age 60.7 y) with massive / sub-massive pulmonary
thromboembolism treated by mechanical aspiration thrombectomy
using INDIGO ® continuous aspiration mechanical thrombectomy
catheter (8-French). Patients characteristics, death incidence and
clinical parameters (hemodynamic situation, dyspnea and chest
pain) as well as echocardiographic parameters (right ventricular
diameter -RV-, TAPSE, S wave were analyzed), pulmonary parameters
(pulmonary hypertension and PaO2 / FiO2 -PaFi).
Results: 63% patients with massive PE and 37% were submassive.
Involvement of right main pulmonary artery was observed in
92.6%. Pre-thrombectomy vs post-thrombectomy values observed:
respiratory compromise 74.1% vs 0%, hemodynamic compromise
48.1% vs 0%, dyspnea 81.5% vs 3.7%, chest pain 33.3 % vs 0%, diameter
RV (mm) 45.1 ± 3.53 vs 41.85 ± 6.64 , TAPSE 15.47 ± 3.44 vs 18.69 ± 4.03
(p = 0.001) , wave S 9.83 ± 2.24 vs 12.6 ± 3.69 (p = 0.006), pulmonary
hypertension 51.47 ± 14.56 vs 47.9 ± 18.6 , PaFi 210 ± 154.3 vs 290
, 95 ± 73.76 (p = 0.026). 6 patients (22.2%) died, 2 of them during
the procedure. Comparing surviving and deceased patients, the
probability of death was observed in older patients (59.9 ± 13.52 vs
63.3 ± 17.8), predominantly women (52.4% vs 83.3%), syncope (42.9%
vs 83.3%), and hemodynamic compromise (42.9% vs 66.7%)
Conclusion: Mechanical aspiration thrombectomy in massivesubmassive PE leads to significant disappearance of clinical symptoms
and the improvement of echocardiographic values.
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Free Paper Session
Experimental work in IR
2307.1
The accumulation of Liposomal Doxorubicin in tissues treated
by radiofrequency ablation and irreversible electroporation in
liver – in vivo experimental study on porcine models
T. Juza1, T. Andrašina1, J. Jaroš2, T. Rohan1, H. Martin3, M.J. Arbet3,
V. Válek1, N. Goldberg4
1Department of Radiology and Nuclear Medicine, Faculty Hospital
Brno and Masaryk University, Brno, Czech Republic, 2Medical Faculty
- Department of Histology and Embryology, Masaryk University Brno,
Brno, Czech Republic, 3Medical Faculty, Masaryk University Brno, Brno,
Czech Republic, 4Radiology, Hadassah University Hospital, Jerusalem,
Israel
Purpose: To compare the accumulation of liposomal doxorubicin in
liver tissue treated by radiofrequency ablation (RFA) and irreversible
electroporation (IRE) in in vivo porcine models.
Material and methods: A total of 16 RFA and 16 IRE procedures were
performed in the healthy livers of 2 groups of 3 pigs. RFA parameters
included: StarBurstXL® needle, 100W, and target temperature 105 °C
for 7 min. One-hundred 100 µsec IRE pulses were delivered using 2
monopolar electrodes at 2250V at 1Hz. In each group, two pigs were
administered MYOCET®, 50mg (0.5mg/kg), while one pig served as
a control. Sample harvesting from the central and peripheral zones
of the ablation zones occurred at 24 and 72 hours. Doxorubicin
concentrations were analyzed using fluorescence spectrofluorimetry
of homogenized tissue.
Results: RFA treatment zones created with concomitant administration
of doxorubicin were significantly larger than bland controls (2.5±0.3cm
vs. 2.2±0.2cm) (p<0.05). By contrast, IRE treatments zones were
negatively influenced by chemotherapy (2.2±0.4cm vs. 2.6±0.4cm)
(p<0.05). At 24 hours, doxorubicin concentrations were significantly
increased in comparison to untreated parenchyma in the peripheral
and central zones of RFA (0,431±0,078µg/g and 0.314±0.055µg/g vs.
0.18±0,012µg/g) (p<0.05). Doxorubicin concentrations in IRE zones
were not significantly different from untreated liver (0.191±0.049µg/g
and 0.210±0.049µg/g vs. 0.18±0.012µg/g). Significant decreases in
doxorubicin concentration were noted for RFA zones after 72 hours
(0.366±0.088µg/g vs 0,22±0.044µg/g). There was no difference in
doxorubicin concentration from 24 to 72 hours in IRE zones.
Conclusion: We observed increased accumulation of periprocedural
doxorubicin following RFA, but a contrary effect when combined with
IRE.

2307.2
Polydioxanone bioabsorbable stent in airway. Tracheal
response in an animal model
S. Rodriguez-Zapater1, C. Serrano1, S. Lopez-Minguez1,
F. Lostale1, J.A. Guirola2, M.A. de Gregorio3
1GITMI, University of Zaragoza, Zaragoza, Spain, 2Interventional
Radiology - GITMI, Hospital Clínico Universitario Lozano Blesa,
Zaragoza, Spain, 3Interventional Radiology, University of Zaragoza,
Zaragoza, Spain
Purpose: To study the tracheal response after a polydioxanone
bioabsorbable stent implantation in a rabbit model.
Material and methods: Twelve neozealand female rabbits (4.46±0.42
Kg), divided into three groups: C-control (n=2), 60-60 survival days
(n=3) and 90-90 survival days (n=7), were used. The polydioxanone
stents (8x30 mm) were implanted through a tracheotomy and
fluoroscopy guidance. Tracheal response was assessed by CT and
tracheoscopy. The trachea was divided into five sections for its study
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(central segment of the stent, 2 endings of the stent, cranial and
caudal fragment to the prosthesis). Presence of radiopaque markers
and granuloma were evaluated and the tracheal wall thickness and
lumen area and diameter were measured.
Results: Technical success was a 100%. Radiopaque markers were
observed in CT images at 30 day; however it had been disappeared
at the 60 and 90 days. Lumen and tracheal wall were the same in
control and the rest of the groups. Granulomas were found in four
animals (two in group 60 and two in group 90), and they were located
in: cranial (n=1), cranial ending of the stent (n=2), and central segment
(n=1). Three of them were confirmed by tracheoscopy and one could
be related to the tracheotomy.
Conclusion: Polydioxanone stents were degradated in rabbit trachea
between 30 and 60 days and there were not clinical important
complications in any case. Bioabsorbable stent is a very promising
alternative in airway obstruction; nevertheless, posterior studies are
necessary to get more results.

2307.3
Photoacoustic imaging for spectral characterization and
thermography of ex vivo thermochemical ablation
R. Parikh1, T. Mitcham2, R. Bouchard2, E.N.K. Cressman3
1Department of Interventional Radiology, Hospital of the University of
Pennsylvania, Philadelphia, PA, United States of America, 2Department
of Imaging Physics, The University of Texas MD Anderson Cancer
Center, Houston, TX, United States of America, 3Department of
Interventional Radiology, MD Anderson Cancer Center, Houston, TX,
United States of America

Purpose: Thermochemical ablation (TCA) is being investigated for
its use in the treatment of tumors based on its thermal and chemical
mechanisms to cause tissue necrosis. Photoacoustic (PA) imaging has
been used to study tissued ablated with radiofrequency ablation (RFA)
and high-intensity focused ultrasound (HIFU) based on spectral loss of
the 758-nm deoxyhemoglobin (HHb) local maximum. We studied PA
imaging to assess local spectroscopic shifts and temperature changes
during TCA using diethylenetriamine (DETA) and 5M H3PO4 of ex
vivo porcine liver.
Material and methods: Using the VisualSonics Vevo® 2100LAZR imaging platform, 3-D B-mode ultrasound, 3-D spectral PA
nanostepper, and 2-D spectral PA images were acquired before
injection and pre- and post-bisection of tissue ablated with DETA
and 5M H3PO4. Controls were saline, DETA, and 5M H3PO4. Realtime 2-D PA imaging was achieved with approximate center of the
injection volume before, during, and following TCA for thermography
to correlate PA signal intensity with temperature change.
Results: Unablated tissue and tissue infused with saline and DETA
yielded a PA spectrum consistent with HHb. Thermochemically
ablated and H3PO4 –infused tissue produced a PA spectrum lacking
HHb’s characteristic 758-nm local maximum. Real-time 2-D PA imaging
yielded a drastic increase in PA signal amplitude coincident with the
exothermic reaction, followed by a monotonic decrease in PA signal
to baseline.
Conclusion: PA imaging has potential for studying the spatial
characteristics of TCA in tissue given spectral changes consistent with
RFA and HIFU. Results suggest that real-time PA imaging can also be
used for noninvasive characterization of the exothermic effect of TCA
in tissue.
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2307.4
Histopathologic changes in a VX2 rabbit liver tumor
model using thermoresponsive nanonets for transarterial
chemoembolization: a pilot study
T.G. Van Ha1, S.-K. Lee1, L. Yassan2, J. Hart2, A. Ostdiek 3, S. Zhu4,
E. Scott4, G. Ameer5
1Radiology, University of Chicago, Chicago, IL, United States of
America, 2Pathology, The University of Chicago, Chicago, IL, United
States of America, 3Surgery, The University of Chicago, Chicago, IL,
United States of America, 4Biomedical Engineering, Northwestern
University, Evanston, IL, United States of America, 5Radiology,
University of Chicago, Evanston, IL, United States of America
Purpose: Poly (polyethyleneglycol citrate-co-N-isopropylacrylamide)
(PPCN) is referred to thermoresponsive nanonets that are liquid at
room temperature and become a gel at physiologic temperature. We
aim to assess the histopathologic findings of rabbit VX2 liver tumors
treated with Poly with immunostimulant Immiquimod (TLR7 agonist)
and Doxorubicin.
Material and methods: VX2 tumors were directly implanted into
rabbit liver after laparotomy and when tumor size reached 2 cm by
ultrasound examination, transarterial embolization was performed
with:
Group 1. Saline alone as control
Group 2. Nanonets alone(n=2) or
Group 3. Nanonets loaded imbedded with immunostimulant
imiquimod (TLR7 agonist) and doxorubicin (n=7).
Animals were euthanized 1-2 weeks after embolization and the livers
were evaluated
Results: All specimens had central necrosis (Groups 1-3).
Viable tumor cells were seen in 100% specimens from control group
(Group 1) without peripheral necrosis.
In the nanonet-only group (Group 2), 50% demonstrated both central
and peripheral necrosis
In the treated group (Group 3), 6 out of 7 (85/7%) rabbits demonstrated
central and peripheral necrosis.
Changes in surrounding blood vessels were more pronounced in the
treated groups as compared to the control group.
Conclusion: Histopathologic responses, including peripheral necrosis
and changes in tumoral blood vessels, to immunomodulatory
chemo-embolization using nanonet compound on Rabbit VX-2 liver
cancer model appear to be superior to nanonets alone or control.
Immunomodulatory chemo-embolization might have a role in
treatment of VX2 liver tumors though more studies are needed.

2307.5
In-vitro evaluation of n-butyl cyanoacrylate / iodized oil
mixtures for lymphatic interventions
C.C. Pieper, D. Kuetting, H.H. Schild
Radiology, University of Bonn, Bonn, DE
Purpose: To investigate the properties of n-butyl cyanoacrylate (NBCA)
/ iodized-oil (Lipiodol) mixtures for lymphatic interventions.
Material and methods: Polymerization times of NBCA/Lipiodolmixtures (ratios 1:1-1:7) were investigated in static and dynamic
experiments. Eight fluid samples were investigated: [A] lymph
(triglycerides <50mg/dl) n=3; [B] chyle (triglycerides around 300mg/dl)
n=3; [C] chyle (triglycerides >700mg/dl) n=2.
For evaluation of static polymerization time NBCA/Lipiodol was
dropped on fluid samples. Morphologic changes during polymerization
were recorded by video. Thoracic-duct-embolization was simulated in a
dynamic flow model to measure dynamic polymerization times. After a
40%-glucose-flush, a microcatheter was used to inject NBCA/Lipiodol
(ratios 1:1-1:7) into a silicon tube with slowly flowing lymph/chyle. All
experiments were repeated five times.
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Results: Static experiments showed increasing polymerization time
with increasing Lipiodol-content. Polymerization time also increased
with triglyceride concentrations ([A]: 14sec (1:1) to 1336sec (1:7); [B]: 21sec
(1:1) to 2546sec (1:7); [C]: 168sec (1:1) to 16530sec (1:7)).
In dynamic experiments prolongation of polymerization was less
pronounced. In [A] and [B] total occlusion of the tube was observed in
all cases during the embolization procedure (26sec (1:1) to 52sec (1:7)).
No differences were observed between [A] and [B]. In [C] polymerization
took considerably longer (43sec (1:1) to 467sec (1:7)). Occlusion with a
1:7-mixture in [C] failed in 4/5 experiments.
Conclusion: Polymerization time of NBCA/Lipiodol is prolonged
both by increasing NBCA/Lipiodol-ratios and increasing triglyceridecontent of chylous fluid. Thoracic-duct-embolization with a high NBCA/
Lipiodol-ratio in fluid with high triglyceride-content may therefore be
problematic. We advocate the use of ratios between 1:1 and 1:3.

2307.6
Electroporation of the liver: a multipolar prototype with new
strategies for IRE and Electrochemotherapy (ECT) in interstitial
usage
A. Ritter1, J. Pfeffer1, F. Pedersoli1, P. Isfort1, M. Baumann2,
P. Bruners3
1Department of Diagnostic and Interventional Radiology, RWTH
Aachen University Hospital, Aachen, Germany, 2AME - Institute of
Applied Medical Engineering - Helmholtz Institute -, RWTH Aachen
University, Aachen, Germany, 3Applied Medical Engineering/Diagnostic
Radiology, RWTH-Aachen University, Aachen, Germany
Purpose: Irreversible electroporation (IRE) and electrochemotherapy
(ECT) are two non-thermal, innovative and electroporation-based
minimally-invasive therapies for the treatment of cancer. Since the
application of ECT in solid organs is a promising approach, this
presentation describes the development of a prototype applicator
for this purpose.
Material and methods: CAD design and Computer simulations
(Comsol Multiphysics) were used to design a needle-shaped multipolar
applicator with telescopic electrodes for percutaneous image-guided
ECT in solid organs. To rate the direct effect, a Q factor model with
weighting coefficients has been developed to optimize the geometric
and electric parameters dispassionately. In future clinical applications,
this will enable the physician to adapt the desired ablation zone to the
patient individual 3D tumor geometry.
Results: With the results of an electric field simulation processes we
built a fully functional needle-shaped prototype with a shaft diameter
of 3.2 mm. The applicator contains four expandable hollow electrodes
in a semicircular configuration used for both interstitial injection of the
chemotherapeutic agent and generation of the electric field. Results
of the first ex-vivo and in-vivo tests show an excellent accordance of
simulated and measuredablation volumes for ECT as well as IRE.
Conclusion: With the prototype it is possible to position five
independent electrodes doing a single stitch only, which is a main
advantages for IRE.
The promising results for ECT legitimate the redesign of an multipole
electroporation system to vary tumor coverage per software, even
after the electrodes were positioned. The prototype already covers
this concept. The complete in-vivo study will be published soon.
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2307.7
Radiofrequency ablation and transarterial chemoembolisation
are characterized by changing dynamics of circulating
microRNAs
J. Zavadil1, T. Andrašina1, J. Juracek 2, B. Cechova3, V. Válek1,
O. Slaby2, N. Goldberg4
1Department of Radiology and Nuclear Medicine, Faculty Hospital
Brno and Masaryk University, Brno, Czech Republic, 2Department of
Pediatric Oncology, Masaryk University, Central European Institute
of Technology, Brno, Czech Republic, 3Department of Radiology and
Nuclear Medicine, Masaryk University, Central European Institute of
Technology, Brno, Czech Republic, 4Radiology, Hadassah University
Hospital, Jerusalem, Israel
Purpose: To investigate whether the expression level of circulating
microRNAs related to hypoxia (miR-21 and miR-210), liver injury (miR-122)
and epithelial-mesenchymal transition (miR-200a) could reflect changes
in patients who underwent thermal ablation and chemoembolization.
Material and methods: This prospective study consisted of
30 patients diagnosed with hepatocellular carcinoma and liver
metastases of colorectal cancer treated with thermal ablation (n=17)
and chemoembolization (n=13). Thermal ablation was performed
using a radiofrequency or microwave generator (RITA, Microsulis,
AngioDynamics,Inc). For TACE, drug eluting beads (DCBeads,
Biocompatibles Ltd.) were used. The tumour burden and treatment
response was evaluated by RECIST, mRECIST and volumetry analyses.
Four blood samples (before intervention, immediately after
intervention, 24 hours after intervention, and control sample 1 week
after intervention) were taken to measure plasmatic concentration of
miRNA using miRNA-specific TaqMan assays and qRT-PCR method.
Results: In thermal ablation cases we observed a significant increase in
investigated miRNA concentrations immediately after intervention (miR122, FC=15, miR-200a, FC=1.9, P<0.05). In TACE, we observed a delayed
increase in circulating miRNA concentrations 24 hours after intervention
(miR-21, FC=10.4, miR-210, FC=9.0, miR-122, FC=27, miR-200a, FC=4.0,
P<0.05). In both methods, the initial increase was followed by a steady
decline of miRNA levels. Identified dynamic changes in circulating
miRNA levels were in accordance with the nature of the thermal
ablation and TACE hypoxia-related biological effects.The significant
bias of tumour burden or treatment response was not shown in this
sample size.
Conclusion: Our preliminary data indicates potential usage of
circulating miRNAs for monitoring of the systemic effects of thermal
ablative and intraarterial therapies.
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2308.1
Laboratory prognosticators and imaging response increases
predictability for hepatocellular carcinoma survival
A. Riaz1, R. Ali2, Y. Yang2, A. Gabr2, N. Abouchaleh2, A. Al
Assadi2, R.A. Mora2, S. Mouli2, R.J. Lewandowski2, R. Salem3
1Interventional Radiology, Northwestern Memorial Hospital, Chicago,
IL, United States of America, 2Interventional Radiology, Northwestern
University, Chicago, IL, United States of America, 3Radiology,
Northwestern University, Chicago, IL, United States of America
Purpose: This study investigates the Laboratory Score [a previously
developed/validated score combining albumin-bilirubin (ALBI) and
alpha-fetoprotein (AFP)] and imaging response as predictors of overall survival (OS) for hepatocellular carcinoma (HCC) treated with
yttrium-90 radioembolization (Y90). We propose that a Combination
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Score (Laboratory Score + imaging response) will be a better OS prognosticator than imaging response alone.
Material and methods: With IRB approval, we selected consecutive
patients (N=178) that underwent Y90 for HCC (without PVT or
metastases) with baseline alpha-fetoprotein (AFP)>100 ng/dl from a
prospectively acquired database. We analyzed the Laboratory Score
and imaging response using various guidelines [Response Evaluation
Criteria in Solid Tumors(RECIST), World Health Organization(WHO),
European Association for Study of the Liver(EASL), and modified
RECIST(mRECIST)] at baseline and at 1, 3 and 6-month post-Y90
Landmarks. OS was assessed from these Landmarks using univariate/
multivariate analyses. A Combination Score of laboratory parameters
and imaging response was developed (based on Cox regression
analysis). Time-dependent receiver operating characteristics (ROC)
were evaluated.
Results: 162/178, 113/178, and 69/178 patients had laboratory and
imaging parameters available at 1, 3, and 6-month Landmarks,
respectively. The Laboratory Score and mRECIST response remained
significant OS predictors at all Landmarks on univariate/multivariate
analyses. WHO/RECIST/EASL were non-significant. We estimated the
Combination Score as [ALBI score+(0.3xLnAFP)+0.005*mRECIST]. The
areas under the curves (AUCs) of time-dependent ROCs of mRECIST vs.
Combination Score in predicting OS at 1, 3 and 6-month Landmarks
were 0.50vs.0.90, 0.65vs.0.95, and 0.51vs.0.76, respectively.
Conclusion: The Combination Score (Laboratory Score and mRECIST
response) improves post-Y90 prognostic ability when compared to
imaging response alone.

2308.2
Optimization of hepatic 4D-DSA acquisition parameters
E. Meram, G. Shaughnessy, M. Wagner, C. Mistretta, P.F. Laeseke
Radiology, University of Wisconsin-Madison, Madison, WI, United States
of America
Purpose: Time-resolved 3D Digital Subtraction Angiography (4D-DSA)
can now be used to quantify blood flow and velocity in a vascular
volume. 4D-DSA acquisition parameters have not been optimized for
abdominal applications. This study investigated the effects of various
imaging and injection parameters on 4D-DSA reconstructions of
hepatic vasculature.
Material and methods: Fifty-nine hepatic 4D-DSA acquisitions were
performed in four female domestic swine (mean weight=54 kg).
Contrast injections were performed in the common hepatic artery
with different combinations of imaging duration(6 or 12 seconds),
injection rates(1.0, 1.5, 2.0, 2.5mL/s), volume(5.5-27.5mL), and contrast
concentration(50% or 100%). Blood flow and pulsatility (strength
of the flow signal) were calculated in 207 arterial segments. CrayaCurtet numbers (measure of contrast mixing in blood) were calculated
and compared for various acquisition protocols. Degree of contrast
reflux was graded. Correlation, chi-square and t-testing were done
for analysis.
Results: 12-sec acquisitions yielded better pulsatility than 6-sec
acquisitions (11.5±1.1 vs 5.3±0.7, p<0.001). With 100% contrast
concentration and 12-sec acquisition time, 2.5 ml/s injection rate was
associated with more reflux compared to lower injection rates(p<0.05).
The presence, degree and timing of reflux were inversely correlated
with pulsatility(p<0.05). Higher Craya-Curtet numbers correlated
with higher pulsatility(p<0.05). No significant differences were seen
between acquisitions with 50% or 100% contrast(p>0.05).
Conclusion: Acquisition parameters significantly impact flow
quantification with 4D-DSA. Longer acquisitions yield higher flow
signals, but are more prone to motion artifact. The Craya-Curtet
number can help optimize flow dynamics during contrast injection.
Reflux has detrimental effects on quantifying flow accurately, and
reduction of contrast concentration to 50% is feasible.
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2308.3
Prospective study of the incidence and clinical significance of
non thrombotic iliac vein lesions
S. Spiliopoulos1, V. Zymvragoudakis2, K. Antonopoulos3,
K. Moulakakis2, C. Lattimer4, E. Brountzos5, G. Geroulakos2
12nd Department of Radiology, ATTIKO University Hospital, Athens,
Greece, 2Department of Vascular Surgery, ATTIKO University Hospital,
Athens, Greece, 3Department of Cardiothoracic and Vascular Surgery,
Evangelismos General Hospital, Athens, Greece, 4Department of
Surgery and Cancer, Imperial College, London, United Kingdom, 52nd
Dept of Radiology, University of Athens, Athens, Greece
Purpose: To investigate the incidence and clinical significance of non
thrombotic iliac vein lesions assessed by contrast-enhanced CT (CECT) with different measurement techniques.
Material and methods: This was a prospective study of 100
consecutive ambulatory outpatients, presenting to the radiology
department for prescheduled abdominal CE-CT for reasons unrelated
to venous disease. Physical examination, demographics and C class
of the CEAP classification were documented. Three measurement
techniques were employed: 1) diameter measurement in axial CT
images, 2) diameter measurement in multiplanar reconstructions
(MPR), 3) manual measurement of the cross-sectional area.
Results: Thirteen patients were identified with a≥50% diameter
compression of the left common iliac vein (CIV) by the right iliac
artery. One of them had a≥50% area stenosis. 21 patients had ≥50%
diameter stenosis of the left CIV due to compression by the left
common iliac artery and only three of them had a≥50% area stenosis.
Five patients had compression of the right CIA by the right common
iliac artery and diameter stenosis ≥50% in MPR measurements while
4 of them had≥50% area stenosis. CIV area stenosis was not found to
be associated with C class. Out of 62 limbs with any grade of stenosis,
15 limbs with an area stenosis≥40% were C0-C1, and there were three
C3/C4a limbs with area stenosis around 40%.
Conclusion: An over 50% non-thrombotic iliac vein compression is a
common anatomic variant, rarely associated with symptoms of chronic
venous disease. These findings raise caution for the increasing number
of iliac venous stenting in minimally symptomatic patients.

2308.4
Evaluation of kinetic imaging in carotid and cerebral X-ray
angiography
V. Óriás1, D. Szöllősi2, I. Góg2, K. Szigeti2, S. Osváth2, P. Sótonyi1,
Z. Ruzsa3
1Heart and Vascular Center, Semmelweis University, Budapest,
Hungary, 2Department of Biophysics and Radiation Biology,
Semmelweis University, Budapest, Hungary, 3Department of Invasive
Cardiology and Angiology, Bács-Kiskun County Hostpial, Kecskemét,
Hungary
Purpose: Our objective was to compare the performance of kinetic
imaging and traditional digital subtraction angiography (DSA) in
carotid and cerebral X-ray angiography setting.
Material and methods: Kinetic imaging is a real-time analysis of X-ray
image series aiding the visualization of contrast motion. The algorithm
produces so-called Contrast-Enhanced Images (CEIs). We examined the
image series of 36 patients undergoing standard protocol carotid and
cerebral angiography. Both CEIs and DSA images were calculated. We
compared the signal-to-noise ratio (SNR) of carefully selected regions
of interest and evaluated the images using an online randomized and
anonymized questionnaire. Ultrasonic Doppler Velocimetry (UDV) was
used to measure flow dynamics and parametric images were also
calculated from the original image series.
Results: On average, CEIs provided 3.5 (± 0.81) times more SNR than
DSA (p< 0.05). Angiography specialists agreed that CEIs provided more
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detailed vasculature than DSA. We also found correlation between
time-derived contrast motion parameters and UDV values.
Conclusion: CEIs visualized the same anatomical structures with
better image quality than DSA. The higher image quality allows the
development of image acquisition protocols with significantly reduced
X-ray and contrast dose. Parametric images could provide real-time
periprocedural information about flow dynamics and tissue perfusion.

2308.5
Selecting acute ischemic stroke patients for mechanical
thrombectomy with CT perfusion imaging using temporal
similarity perfusion mapping
J.B. de Vis1, S. Song2, L.L. Latour3, R.P. Bokkers1
1Medical Imaging Center, Department of Radiology, UMC Groningen,
Groningen, Netherlands, 2National Institute of Mental Health, Scientific
and Statistical Computing Core, National Institutes of Health, Bethesda,
MD, United States of America, 3National Institute of Neurological
Disorders and Stroke, Stroke Branch, National Institutes of Health,
Bethesda, MD, United States of America
Purpose: Perfusion imaging is recommended for ischemic stroke
patients with a large vessel occlusion presenting within 6 to 24 hours
of last known normal. The various post-processing software tools
show however highly variable results. The aim of this study was to
introduce a new, standardized and model-free method, based on
similarities in signal time-curves (Pearson’s correlation coefficient) and
to increase robustness of CTP analysis and perfusion deficit detection.
Material and methods: CTP data acquired at admission, pretreatment, was analyzed using a deconvolution method (Philips)
and with TSP. Acute CTP and follow-up non-contrast images after 3
days were interpreted by experienced and inexperienced raters for
presence of perfusion deficits, intra-rater and inter-rater agreement.
Results: 65 patients (68±13 years) were included. A perfusion deficit
was detected in 56 patients on the MTT maps; TSP detected 54 of
these perfusion deficits. The agreement of MTT, TTP and TSP with the
presence of ischemia on follow-up was comparable, but noticeably
lower for CBV. CBV had the best relationship with final infarct volume
(R2=0.77, p<0.001), closely followed by TSP (R2=0.63, p<0.001). Interrater agreement of experienced readers was comparable across maps.
Intra-rater agreement of an inexperienced reader was higher for TSP
than for CBV/MTT (kappa’s of 0.79-0.84 versus 0.63-0.7).
Conclusion: TSP maps are highly comparable to deconvolution maps,
but easier to interpret for inexperienced readers. The relationship of
TSP perfusion deficit volume with final infarct volume is comparable
to CBV. This suggests that TSP might be a valuable alternative to
deconvolution-derived maps, which are known to be prone to tracer
delays.

2308.6
4D Flow MRI analysis of swirling flow induced by the BioMimics
3D helical stent
A.C. Bunck1, D. Moroney2, J.R. Kröger1, D. Maintz1, K. Heraty2,
D. Giese1
1Department of Radiology, University Hospital Cologne, Cologne,
Germany, 2Veryan Medical Limited, Galway, Ireland
Purpose: The purpose of this initial in-vitro study was to evaluate
the ability of 4D Flow MRI to visualize and quantify the swirling flow
patterns introduced by the BioMimics 3D stent.
Material and methods: The in-vitro experimental set up involved
comparing the flow field in a series of BioMimics 3D stents deployed
in mock vessels, at varying degrees of stent centreline curvature.
Differences in stent centreline curvature were made possible
by altering the tension and stiffness of the tubing material. The
stented tube specimens were connected to a steady flow pump.
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All measurements were acquired on a 3T MRI system (Ingenia,
Philips Healthcare). 4D Flow MRI measurements are compared to
computational fluid dynamics (CFD) models, the geometry of which
were extracted from MRI dataset.
Results: This in-vitro study has demonstrated that 4D Flow MRI can
be used to visualise swirling flow induced by the BioMimics 3D stent,
which can be assessed qualitatively and quantitatively in a continuous
manner along the length of the stent. The amount of swirling flow,
as measured in-vitro, varied along the length of the stent and was
related to the curvature induced by the helical stent. There was good
agreement between measurement and CFD predictions with respect
to the swirling flow induced by the BioMimics 3D stent.
Conclusion: 4D Flow MRI facilitates the visualization and quantitative
analysis of swirling flow induced by the BioMimics 3D stent and shows
good agreement to CFD models.

2308.7
Quality improvement of kinetic images with a guided
transformation
D. Szöllősi1, M. Gyánó2, V. Óriás2, S. Osváth1, K. Szigeti1, P. Sótonyi2
1Department of Biophysics and Radiation Biology, Semmelweis
University, Budapest, Hungary, 2Heart and Vascular Center,
Semmelweis University, Budapest, Hungary
Purpose: Our purpose was to create an image processing algorithm
that can eliminate movement artifacts and increase the visibility of
vessels on X-ray angiography images.
Material and methods: Abdominal and lower extremity X-ray
angiography images were processed using a self-implemented
algorithm in Matlab 2016a (Mathworks). This preprocessing algorithm
first transforms the original image series with a forward difference
operator, then from this series of differences, a map of statistical
parameters is calculated with tiled image processing. This map is scaled
and smoothed to create a guidance image. The series of differences is
transformed by a non-linear function with the guidance image serving
as a spatially varying parameter. The result is cumulatively summed
and kinetic images are created. Multiple image series from different
regions of the body are visually compared before and following the
preprocessing step described above.
Results: The described algorithm can effectively enhance the image
contrast and massively reduce motion artifacts in most abdominal
and femoral image series. In the case of areas under the knee the
performance decreases due to the much lower contrast and signalto-noise ratio of these images.
Conclusion: We have developed a preprocessing method that can
efficiently reduce motion artifacts and increase image contrast near
the vessels on abdominal and femoral X-ray angiography series.
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2804.1
Prospective randomized trial: tumor response of colorectal
liver metastases after transarterial chemoembolization with
two different protocols using MRI
T.J. Vogl1, M.C. Langenbach1, C. Marco1, R. Hammerstingl2,
J. Scholz2, T. Gruber-Rouh1
1Institut für Diagnostische und Interventionelle Radiologie,
Klinikum der Johann Wolfgang Goethe-Universität, Frankfurt,
Germany, 2Institute of Diagnostic and Interventional Radiology,
Johann Wolfgang Goethe-University, Frankfurt Am Main, Germany
Purpose: To prospectively evaluate therapy response of third-line
transarterial chemoembolization (TACE) for colorectal liver metastases
with either degradable starch microspheres (DSM) or Lipiodol using
regular and diffusion MRI.
Material and methods: In total, 50 patients (35 males, 15 females,
mean 62 years, range 40-79) underwent TACE. They were randomly
assigned into two groups: group A receiving DSM and group B
receiving Lipiodol as embolization agents. Chemotherapy consisted
of a combination of Cisplatin, Irinotecan, Mitomycin. Therapy response
was evaluated using MRI with diffusion imaging and unenhanced
MRI sequences, which were performed before each of the three TACE
cycles to obtain tumor volume and apparent effusion coefficient
(ADC). Moreover, contrast-enhanced MRI sequences were performed
before the first and after the last TACE cycle. Tumor response was
evaluated using the RECIST criteria. Differences in tumor volume
response between the Lipiodol and DSM group were calculated with
BIAS using the Friedman-test and the Mann–Whitney-U-Test.
Results: The DSM group showed statistically significant reduction in
the average tumor volume compared with Lipiodol during the course
of the therapy (mean -59%, p = 0.006). Additionally the dynamics of
ADC values during the therapy correlated significantly with therapy
response, stating partial response as responders and stable disease
with progressive disease as nonresponders (p= 0.046). No statistically
significant difference in tumor response was found comparing the
Lipiodol and DSM group.
Conclusion: A statistically significant reduction in tumor volume was
found in the DSM group. No significant difference in tumor response
was found comparing the Lipiodol and DSM group.

2804.2
The usefulness of liver parenchymal perfusion simulation
using commercial 3-dimensional workstation and
simulation software in conventional transcatheter arterial
chemoembolization for hepatocellular carcinoma
M. Kinoshita1, K. Takechi2, Y. Arai2, R. Shirono2, Y. Nagao3,
S. Izumi3, S. Noda4, S. Takao5, S. Iwamoto5, M. Harada5
1Department of Radiology, Tokushima Red Cross Hospital,
Komatsushima, Japan, 2Radiology, Tokushima Red Cross Hospital,
Komatsushima, Japan, 3Radiological Technology, Tokushima Red Cross
Hospital, Komatsushima, Japan, 4Graduate School of Health Sciences,
Tokushima University, Tokushima, Japan, 5Radiology, Tokushima
University, Tokushima, Japan
Purpose: To evaluate the usefulness of liver parenchymal perfusion
simulation (LiPPS) using commercial workstation and simulation
software in conventional transcatheter arterial chemoembolization
(cTACE) for hepatocellular carcinoma (HCC).
Material and methods: LiPPS was retrospectively applied to the
first 29 treated HCCs in 23 patients. The simulated embolic area (SEA)
was calculated based on cone-beam computed tomography during

172

hepatic arteriography using commercial workstation and liver analysis
software by two observer groups (e.g. group A: experts and group
B: semi-experts). The actual embolic area (AEA) was defined as the
area where iodized oil accumulated on computed tomography at 1
week after cTACE. The AEA was estimated using the workstation by
the above-mentioned groups, and the mean AEA between the groups
(mAEA) was used for standard reference. The following parameters’
agreements between SEA and mAEA were analyzed using intraclass
correlation coefficients (ICC) and Bland-Altman plots: the volume, the
cross-sectional area in three orthogonal planes.
Results: The ICCs in volume between SEA and mAEA were 0.97 at
group A and 0.88 at group B. The ICCs in cross-sectional area between
SEA and mAEA were 0.94 at group A and 0.88 at group B with the axial
plane, 0.95 at group A and 0.83 at group B with the coronal plane, 0.87
at group A and 0.74 at group B with the sagittal plane, respectively.
Thus, the overall agreement was excellent, except sagittal imaging
plane in group B.
Conclusion: LiPPS using commercial workstation and liver analysis
software can be useful for predicting embolic area in cTACE.

2804.4
In vitro bovine liver experiment of cisplatin-infused and
normal saline-infused radiofrequency ablation with an
internally cooled perfusion electrode
K. Park, H.P. Hong
Radiology, Kangbuk Samsung Hospital, Sungkyunkwan University
School of Medicine, Seoul, Korea
Purpose: Cisplatin is an effective agent for the treatment of many
malignant tumors and is mainly administered through intraarterial
or intravenous route. Internally cooled perfusion electrode allows
interstitial solution infusion during radiofrequency ablation (RFA).
Purpose of this study was to evaluate the influence of cisplatin-infused
and normal saline-infused radiofrequency ablation with internally
cooled perfusion electrode on the size of ablated lesions.
Material and methods: Using a 200W generator, thirty ablation zones
were divided into three groups of 10 each and created as follows:
group A, RFA alone with 16 gauge monopolar internally cooled
electrode; group B, cisplatin-infused RFA with 16 gauge internally
cooled perfusion electrode; and group C, normal saline-infused RFA
with 16 gauge internally cooled perfusion electrode. RF was applied
to the explanted bovine liver for 12 minutes. During RFA, cisplatin
and normal saline were injected into tissue at a rate of 0.5 mL/min
through the internally cooled perfusion electrode by injection pump.
Dimensions of the ablation zone and technical parameters were
compared between the three groups.
Results: In the cisplatin-infused RFA group, the ablation zone
size was significantly larger than that of the RFA alone group but
significantly smaller than normal saline-infused RFA group. The
width of longitudinal section and volume were 3.39±0.22 cm2 and
26.55±4.62 cm3 in RFA alone group, 3.88±0.32 cm2 and 36.45±5.46
cm3 in cisplatin-infused RFA group, and 4.52±0.50 cm2 and 49.44±7.55
cm3 in normal saline-infused RFA group, respectively (p<0.05 between
any two groups). The mean impedance in group A, B, and C were
60.0±7.2, 50.3±2.5, and 40.3±4.0 Ω, respectively (p<0.05 between
any two groups).
Conclusion: Cisplatin-infused RFA with internally cooled perfusion
electrode created the larger size of ablation zone than that of
monopolar RFA with an internally cooled electrode, but created the
smaller size of ablation zone than that of normal saline-infused RFA.
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2804.5
Stereotactically navigated percutaneous microwave ablation
(MWA) compared to conventional MWA: a matched pair
analysis
L.P. Beyer, L. Lürken, B. Pregler, J. Schaible, P. Wiggermann
Department of Radiology, University Hospital Regensburg, Regensburg,
Germany
Purpose: To compare CT-navigated stereotactic microwave
ablation (SMWA) to non-navigated conventional MWA (CMWA) for
percutaneous ablation of liver malignancies.
Material and methods: A matched pair analysis of 36 patients who
underwent MWA of primary or secondary liver malignancies (10
hepatocellular carcinoma (HCC), 8 metastases) was conducted. A total
of 18 patients undergoing SMWA were included in this prospective
study. Patients were matched in terms of tumor size, liver segment
and entity to retrospective CMWA procedures. The endpoints were
procedure time, accuracy of needle placement, technical success rate,
complication rate and dose-length product (DLP).
Results: The procedure durations were 23.9 minutes (SD 3.7) for
CMWA and 21.8 minutes (SD 16.3) for SMWA (p = 0.22). The procedural
accuracy for SMWA and CMWA was identical for both groups (3.7 mm).
The total DLP was significantly lower for SMWA than for CMWA (2115
mGy*cm (SD 276) vs. 3109 mGy*cm (SD 1137), respectively; p < 0.01).
Complete ablation without residual tumor was observed in 94 % (17
of 18) of SMWA and in 83 % (15 of 18) of CMWA patients (p = 0.31). No
complications occurred.
Conclusion: SMWA is highly accurate and reduces the radiation dose
without increasing the procedure time.

2804.6
Irreversible electroporation in central renal tumor
A. Camacho Martínez, J.M. Abadal Villayandre, E. Galvez,
M.J. Alvarez
Radiology, Hospital Universitario Severo Ochoa, Madrid, Spain
Purpose: Communicate our experience in the percutaneous treatment
of kidney cancer (T1aN0M0), localized centrally in the hilium, with
irreversible electroporation (IRE).
Material and methods: Seven patients with central T1a, were
treated percutaneously with CT and Ultrasound guidance, with IRE
(Nanoknife,Angiodynamics). Two patients were functionaly monorenal. The procedures were carried outunder general anesthesia and
double ECG control because of the need to synchronize the NanoKnife
system with the heart rate.
Ultrasound and blood analysis were made within the hospitalization
time and follow up CT scans were scheduled at 3, 6 12 months. Clinicalradiological success was evaluated using mRECIST criteria.
Results: The mean operating time was 3,5 hours, with a mean discharge time from the hospital of 1.2 days.
One patient, presented a major complication in the first 24 hrs. ( An
obstructive uropathy secondary to tumoral inflammatory response),
that required a nephrostomy catheter
Mean follow-up was 22 months. Local recurrence presented in one
patient at 12 months, and was retreated with IRE
Conclusion: Irreversible electroporation is a new percutaneous
technique that allows the treatment of kidney tumors (T1a) located
in the renal hilium near blood vessels or the renal pelvis. The technique
is safe and effective, and could be an alternative to a probable
nephrectomy.
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“Super Tuesday”
3006.1
Incidence of new osteoporotic vertebral compression fractures
and further vertebral height loss after vertebroplasty
compared with a sham procedure. Results from VERTOS IV trial
C.E. Firanescu1, P.N.M. Lohle2
1Radiology, St Elisabeth Tilburg, Tilburg, Netherlands, 2Radiology,
Elisabeth Tweesteden ziekenhuis, Tilburg, Netherlands
Purpose: Percutaneous vertebroplasty (PV) is an alternative option
to treat pain after an osteoporotic vertebral compression fracture
(VCF). Controversy exists as to whether PV increases the risk for new
VCFs or prevents further vertebral height loss in treated levels. We
assessed both during one year follow-up in patients with acute VCFs
randomized to PV or a sham procedure.
Material and methods: VERTOS IV is a prospective multicentre
randomized controlled trial (RCT) comparing PV with sham therapy in
180 patients. New VCFs and further vertebral height loss were assessed
at 3, 6 and 12 months.
Results: After a median follow-up of 12 months (interquartile range
(IQR)= 12-12) 31 new fractures were reported in 15 patients from the PV
group and 28 new fractures in 19 patients from the sham group. The
difference in incidence was not significant (F(1,522)=0.277, p=0.60).
There was no higher fracture risk for adjacent versus distant vertebrae.
After sham procedure, further height loss of treated vertebrae
occurred more frequently (7 patients in the PV group and 36 in the
sham group- (F(1,1222)=12, p < .001) and was more severe (p < .001)
than after PV.
Conclusion: PV does not increase the risk for VCFs in the first year
after cementation when compared to a sham procedure. The risk of
further vertebral height loss is significantly higher after sham therapy,
i.e. cementation protects against progressive vertebral body collapse.

3006.2
Geniculate artery embolization (GAE) for osteoarthritis
(OA)-related knee pain: interim results from a multicenter US
trial
R. Piechowiak1, S. Bagla2, J. Orlando2, T. Hartman3, A. Isaacson3
1Vascular & Interventional Radiology, Vascular Institute of Virginia,
Woodbridge, VA, United States of America, 2Cardiovascular &
Interventional Radiology, Vascular Institute of Virginia, Woodbridge,
VA, United States of America, 3Vascular & Interventional Radiology,
UNC Chapel Hill, Chapel Hill, NC, United States of America
Purpose: Knee OA is a common cause of pain and disability, with
patients relying on pain medications and/or joint injections. These
options result in short term relief, have associated increased morbidity,
and knee replacement surgery may ultimately be performed.
Researchers have postulated that synovial neovascularity develops as
a result of inflammation and subsequently leads to knee pain. Previous
reports of success with GAE have been published, and we present our
results from a prospective US multicenter trial.
Material and methods: 20 subjects with OA with pain greater than
50 mm (VAS 100mm) refractory to conservative therapy have been
enrolled in the study ( NCT02850068). Subjects were excluded for:
Kellgren Lawrence (KL) Stage 4, rheumatoid arthritis, infection,
or previous arthroplasty. GAE was performed using 75 or 100 um
microspheres in 19 subjects at 2 US centers. Subjects were assessed
with MRI, VAS and WOMAC pain and disability scales, before and after
the procedure. Adverse events were also recorded.
Results: Median baseline OA was KL stage III. Neovascularity was
identified in the area of pain in all cases by arteriography (n=19) and
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GAE was technically successful in all subjects (n=19). 17/19 subjects
were eligible for clinical follow-up at present. GAE significantly
improved pain at 1 month by VAS (n=17, baseline 77mm, mean
decrease -55 mm, p<0.001). Global WOMAC score decreased (n=17,
baseline 61, mean -37, p<0.001). No major adverse events were seen.
Conclusion: Interim results are promising for GAE to safely reduce pain
and disability for mild to moderate knee osteoarthritis. Final results
are expected in July 2018.

3006.3
Portal vein embolization, simple and extended liver venous
deprivation before major hepatectomy: which is the best
technique for liver preparation?
B. Guiu1, C. Cassinotto1, L. Piron1, J. Delicque1, C. Allimant2,
V. Schembri1, F. Quenet3, E. Deshayes4
1Radiology, St-Eloi University Hospital, Montpellier, France, 2Radiology
and Interventional Radiology, Saint Eloi Hospital, Montpellier,
France, 3Surgery, ICM, Montpellier, France, 4Nuclear Medicine, ICM,
Montpellier, France
Purpose: The increase in liver function of the future liver remnant
(FLR) is a desirable endpoint for any technique of liver preparation
before hepatectomy. Portal vein embolization (PVE) is the standard
technique.
The objective of this retrospective was to compare the liver
function of the FRL after PVE, simple (LVD= PVE + right hepatic vein
embolization) and extended (eLVD= PVE + right and median hepatic
vein embolization) liver veinous deprivation.
Material and methods: We performed liver preparation in 44 patients
(PVE [n=15], LVD [n=7], eLVD [n=21) before major hepatectomy.
Function of the FRL was evaluated at baseline, day 7, day 14 and day
21 after embolization using 99m-Tc mebrofenin scintigraphy.
Results: After PVE, function of the FRL increased by 44.4%, 32.4%, and
49.7% at day 7, 14 and 21 respectively.
After LVD, function of the FRL increased by 40.2%, 38.2%, and 56.5%
at day 7, 14 and 21 respectively.
After eLVD, function of the FRL increased by 58.4%, 59.5%, and 71% at
day 7, 14 and 21 respectively.
FRL functional increase was greater after eLVD than PVE at each time
points (p<0.03).
Conclusion: FRL function increase is greater and faster after eLVD
than any other techniques of liver preparation, including ALPPS. A
multicentric randomized phase II trial is scheduled to confirm these
findings.

3006.4
Percutaneous irreversible electroporation to treat locally
advanced pancreatic cancer: the PANFIRE-2 trial final results
A.H. Ruarus1, L.G. Vroomen1, R.S. Puijk1, M.C. de Jong1,
B.M. Zonderhuis2, M.G.H. Besselink 3, M.P. van den Tol2,
F. van Delft4, H.J. Scheffer1, G. Kazemier2, M.R. Meijerink1
1Radiology and Nuclear medicine, VU University Medical Center,
Amsterdam, Netherlands, 2Surgery, VU University Medical Center,
Amsterdam, Netherlands, 3Hepato-Pancreato-Biliary surgery, AMC
Amsterdam, Amsterdam, Netherlands, 4Gastroenterology and
Hepatology, VU University Medical Center, Amsterdam, Netherlands
Purpose: Investigating the safety and efficacy of percutaneous
irreversible electroporation (IRE) for locally advanced pancreatic
cancer (LAPC) and recurrent pancreatic cancer after resection.
Material and methods: In this prospective, single-arm, phase-II trial
40 patients with LAPC and 10 patients with recurrent disease ≤ 5 cm
were treated with percutaneous IRE (NCT01939665). Adverse events
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were graded according to the Common Terminology Criteria for
Adverse Events. Three-monthly CT-scans were performed to detect
disease progression. Kaplan-Meier estimates were used for survival
analysis. Survival was compared to a matched historical cohort of 34
patients treated with FOLFIRINOX alone.
Results: The median largest tumor diameter was 4.0 cm (range, 2.05.0 cm). After a median follow-up of 10 months, median time to local
progression was 9.5 months (95%-confidence interval (CI): 9.0-10.0
months) and to distant progression also 9.5 months (95%-CI: 5.4-13.5
months). The median overall survival (mOS) from diagnosis was 18.3
months (95% CI: 11.7-25.0 months) for IRE alone and 16.6 months (95%CI: 14.6-18.5 months) for IRE plus FOLFIRINOX. mOS in the FOLFIRINOX
alone matched cohort was 11.8 months (95%-CI: 10.6-13.1 months).
Twenty-one minor complications and 17 major complications (15 grade
III, 2 grade IV) occurred in 26 patients. Two deaths occurred within
90-days after IRE, however these were unlikely procedure-related.
Conclusion: Percutaneous IRE is a relatively safe treatment for LAPC,
although major complications can occur. mOS after IRE +/- FOLFIRINOX
was superior to a matched cohort of patients treated with FOLFIRINOX
alone. Randomized controlled studies are needed to confirm the
outcome of IRE for LAPC compared to chemotherapy alone.

3006.5
Percutaneous MR-guided whole-gland prostate cancer
cryoablation: first results at 5 five years and safety
considerations
P. De Marini1, R.L. Cazzato1, J. Garnon1, M. Gaullier2, G. Koch1,
J. Caudrelier1, H. Lang2, A. Gangi1
1Imagerie Interventionelle, Hopitaux universitaires de Strasbourg,
Strasbourg, France, 2Urologie, Hopitaux universitaires de Strasbourg,
Strasbourg, France
Purpose: To assess the safety and oncological efficacy of percutaneous
MR-guided whole-gland prostate cancer (PCa) cryoablation (CA).
Material and methods: Between July 2009 and January 2018, 30
patients (mean age 72.9±5.13 years) with histologically proven,
gland-confined (≤ T2cN0M0) PCa (mean Gleason score 6.73; mean
PSA 6.05±3.74 ng/ml) underwent MR-guided whole-gland CA.
Patients were selected by a multidisciplinary tumor-board based on
surgical contraindications or patients’ refusal of alternative therapies.
Complications, disease free- (DFS) and overall-survival (OS) were
retrospectively investigated.
Results: Eighteen [60%] patients reported procedure-related
complications and among them 6/18 [30%] were major. In particular, 4
[27%] of these major complications were noted in the first 15 patients;
and such incidence lowered to 2 [13%] in the last 15 patients, who
received CA after several different technical adjustments to the
procedure.
Mean nadir PSA was 0.24±1.5 ng/ml (mean follow-up 3.8 years; range:
2-2915 days) with 7 [23%] patients showing a histologically proven
local recurrence (mean time to recurrence 775 days, range: 172-2014);
accordingly, DFS was 92.0%, 75.7% and 67.3% at 1-, 3- and 5-year
follow-up, respectively.
OS was 100%, 100% and 88.5% at 1-, 3- and 5-years follow-up
respectively, with no patients dying from PCa.
Conclusion: Whole-gland PCa CA offers good oncological
results. Although the complication rate is significant, most of the
complications can be easily managed either conservatively either
with pharmacological treatments.
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3006.6
Minimum ablation margin assessment with
intraprocedural FDG perfusion PET during PET/CT guided liver
tumor ablation
A.J. Cubre1, P.B. Shyn1, K. Tuncali1, V. Levesque2, T. Kapur3,
V. Gerbaudo4, S. Silverman1
1Department of Radiology: Abdominal Imaging and Intervention,
Brigham and Women’s Hospital, Boston, MA, United States of
America, 2Radiology, Brigham and Women’s Hospital, Boston, MA,
United States of America, 3Department of Radiology; Image Guided
Therapy, Brigham and Women’s Hospital, Boston, MA, United States of
America, 4Department of Radiology: Nuclear Medicine, Brigham and
Women’s Hospital, Boston, MA, United States of America
Purpose: To prospectively determine whether 18F -fluorodeoxyglucose
(FDG) perfusion PET during FDG PET/computed tomography
(CT)-guided liver tumor ablation can be used for intraprocedural
assessment of the minimum ablation margin.
Material and methods: Twelve patients (7M, 5F), ages 48 to 81 (mean
65), underwent FDG PET/CT-guided microwave ablation of 19 FDGavid liver tumors under general anesthesia. Pre-procedure FDG dose
was 8 mCi. Immediately after ablation, intraprocedural perfusion PET
was performed using an additional 3 mCi of FDG and a 60-second
breath-hold PET. The ablation margin appeared as a photopenic
band between preprocedurally administered FDG trapped in tumor
and perfusion PET FDG activity in unablated liver. The minimum
ablation margin was assessed on perfusion PET images and 24-hour
post procedural MRI with contrast. Intraprocedural decisions based
on perfusion PET images were recorded. Local progression was
assessed for each tumor with follow-up imaging ranging from 2.4 to
32.4 months (mean 8.1).
Results: 19 (100%) of 19 ablation margins were assessable using
intra-procedural perfusion PET. 11 (69%) of 19 ablation margins were
assessable using 24-hour post procedural MRI. In two procedures, an
inadequate ablation margin depicted on intraprocedural perfusion
PET prompted additional overlapping ablations. Local progression
occurred in 3 (16%) of 19 tumors; two of these tumors had a minimum
margin less than 5 mm.
Conclusion: Intra-procedural FDG perfusion PET immediately
following ablation of an FDG-avid liver tumor was more likely to
demonstrate the ablation margin than 24- hour post procedural MR
imaging. In two procedures, intraprocedural perfusion PET prompted
additional overlapping ablations.

3006.7
Prostatic artery embolization versus transurethral resection of
the prostate in the treatment of benign prostatic hyperplasia:
12-month results of a clinical trial
A. Sáez de Ocáriz García1, I. Insausti Gorbea1, S. Solchaga
Álvarez1, R. Monreal Beortegui1, P.J. Giral Villalta2, S. Napal
Lecumberri2, F. Urtasun Grijalba1
1Interventional Radiology, Complejo Hospitalario de Navarra,
Pamplona, Spain, 2Urology, Complejo Hospitalario de Navarra,
Pamplona, Spain
Purpose: The aim of this study is to compare clinical and urodynamic
results as well as the quality of life of prostatic artery embolization
(PAE) and transurethral resection of the prostate (TURP) in the
treatment of lower urinary tract symptoms (LUTS) in patients with
benign prostatic hyperplasia (BPH).
Material and methods: This is a prospective, randomized and noninferiority clinical trial comparing efficacy and safety of PAE and TURP.
Patients are male, older than 60 years of age, diagnosed with BPH and
obstructive moderate or severe LUTS refractory to 6-month medical
therapy. In our study, 80 patients were selected, 31 were assigned to
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the PAE group, 30 to the TURP group, and 20 were excluded. Data on
maximum urinary flow rate (Qmax), international prostate symptom
score (IPSS), quality of life (QoL), international index erectile function
(IIEF), PSA, prostatic volume (PV), and post-void residual volume (PVR)
were collected at 1, 3, 6 and 12 months after treatment.
Results: Technical success was achieved in 100% of the patients
in both techniques. Measuring changes between baseline and
12 months, the difference between both groups was statistically
significant in terms of QoL (p< 0.001) and IPSS (p 0.037) with a decrease
of 24 points in IPSS and 5 points in QoL in patients who underwent
PAE. Both groups performed similarly in Qmax (improvement of 9ml/
sec in PAE group) and in PV (reduction of 33cc in PAE group). There
were no complications during the procedure and only one patient had
pain after embolization.
Conclusion: PAE has proved to be safe and effective in the treatment
of BPH with a symptomatic improvement related to the decrease in
prostatic volume.

Free Paper Session
Radiation safety
3106.1
Eye lens dosimetry in interventional radiology: assessment
with dedicated Hp(3) dosimeters
R. Bouchard-Bellavance1, P. Perreault2, G. Soulez2,
L. Bouchard2, M.-F. Giroux2, P. Gilbert1, V.L. Oliva2,
L. Normandeau1, M. Lainesse1, E. Therasse2
1Dept. Radiology, Radio-oncology and Nuclear Medicine, University
of Montreal, Montreal, QC, Canada, 2Division of Vascular and
Interventional Radiology, Department of Radiology, University of
Montreal, Montreal, QC, Canada
Purpose: The 2011 update of the International Commission on
Radiological Protection recommendations for eye lens dose limit is 20
mSv per year. We aimed to quantify eye lens dose in interventional
radiologists (IRs) and to assess whether neck dosimetry is a good
surrogate to evaluate lens dose.
Material and methods: Radiation doses were prospectively measured
in 9 IRs between May and October 2017 during every procedure with
standard Hp(0,07) thermoluminescent dosimeters (TLD) at the neck
outside the apron and 2 dedicated lens Hp(3) TLD placed just above
the eyes, one midline and the second on the left side. Absolute
and weighted doses were extrapolated to estimate annual doses.
Radioprotection strategies were optimized before the study onset.
Results: Mean estimated annual weighted doses to the lens was 28.8
mSv (range: 16.7 – 59.0) and 5 (56%) IRs received doses beyond the 20
mSv annual lens limit. Mean lens to neck radiation exposure ratio was
0.65 ± 0.19 with a mean left to center TLD dose ratio of 1.49 ± 0.67.
Mean lens dose was 0.24 ± 0.12 (range: 0.14 – 0.48) mSv/working day
in the angio suite.
Conclusion: Mean lens dose is two third the dose reported with neck
TLD. Without leaded glasses, some full time IRs are likely to receive
lifetime doses that reach the threshold of deterministic effect of
radiation-induced cataract (2 Gy), especially on the left side. Even with
leaded glasses, lens dose will exceed the recommended annual limit
in many full time IRs.
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3106.2
Radiation protection of the eyes as a function of the
radiologist’s body height
A.M. König1, R. Etzel2, B. Keil2, M. Fiebich2, A.H. Mahnken1
1Department of Diagnostic and Interventional Radiology, University
Hospital Marburg, Philipps University of Marburg, Marburg,
Germany, 2Institute of Medical Physics and Radiation Protection,
Mittelhessen University of Applied Sciences, Giessen, Germany
Purpose: Scatter radiation induced cataract is a relevant issue in
interventional radiology. The aim of this study was to investigate the
efficacy of different radiation protection systems for shielding the
eyes.
Material and methods: All examinations were performed with
clinical angiography system using an Alderson RANDO Phantom as a
scattering object. An Alderson RANDO head phantom simulated the
head of an interventionalist. Optically stimulated luminescence (OSL)
dosimeters were fixed to the position of the eyes of the head phantom.
Scatter dose values were gathered at the eyes of the head phantom
using no radiation protection, a weightless-like radiation protection
garment with integrated shielding of the eyes and four different
radiation protection glasses. All measurements were performed with
standardized imaging protocols at different heights (160, 170, 180, 190,
200 cm).
Results: An average scatter dose reduction of 61.6% and 76.1%
(p<0.01) was achieved using protection glasses and the radiation
protection garment, respectively. The use of the radiation protection
garment further reduced radiation exposure to the eyes by 37.8%,
when compared to the average of the different radiation protection
glasses (p<0.05). Using the glasses there was a markedly higher radiation exposure to the right eye, when compared to the left eye. None of
the variations occurred when using the radiation protection garment.
Conclusion: Dedicated radiation protection glasses or eye shielding
significantly reduce the scatter radiation exposure to the eyes, with
dedicated protection garment providing the highest degree radiation
protection.

3106.3
Detection and comparison of effective doses for conebeam computed tomography (CBCT) and multiple detector
computed tomography (MDCT) during 3D volume imaging in
context of hepatic transarterial chemoembolization (cTACE),
using a radiation therapy phantom
R. Maeder1, L.S. Alizadeh1, T.J. Vogl2, M.H. Albrecht2
1Institute for Interventional and Diagnostic Radiology Frankfurt,
University Hospital Frankfurt, Frankfurt, Germany, 2Institut für
Diagnostische und Interventionelle Radiologie, Klinikum der Johann
Wolfgang Goethe-Universität, Frankfurt, Germany
Purpose: The aim of this study was to measure and compare
the effective dose of intra-procedural Cone Beam-computed
tomography(CBC T ) and post-inter ventional computed
tomography(MDCT) abdominal volume imaging, applied for hepatic
transarterial chemoembolization (cTACE), using a multi detector
anthropomorphous Alderson phantom.
Material and methods: The effective dose for CBCT- and MDCTsystems, was detected through over 40 fieldeffect transistor (MOSFETS)
connected to an anthropomorphous Rando Alderson phantom.
This phantom simulates an average male patient undergoing local
transarterial chemotherapeutic treatments (TACE) performed with
Lipiodol. For CBCT, standard clinical protocols (CBCT-Std) and fast
protocols (CBCT-fast) are used. For MDCT, standard clinical protocols
(MDCT-Std) and an adapted simulation protocol (MDCT-Sim), with
scan-length conditions comparable to the CBCT-Std, are applied.

176

Parallely, three experienced interventional radiologists independently
and retrospectively evaluated 54 patients, each examined with both
systems, who underwent hepatic cTACE treatment. Image quality
(IQ) was determined, using a 5-point Likert-Scales and workflow was
estimated.
Results: For CBCT-Std, an effective dose of 4.7mSv was detected,
compared to an effective dose of 2.5mSv (p<0.05) for MDCT-Std,
2.1mSv (p<0.05) for MDCT-Sim and 3.2mSv for CDCT-Fast. IQ-Scores
of 3.1±0.7 were achieved for CBCT and scores of 2.4±0.9 for MDCT.
Conclusion: With the effective dose being 50% higher for CBCT,
compared to MDCT, MDCT is preferable for reduced radiation. CBCT
can still be considered as an alternative to MDCT, having a superior
qualitative image quality as well as a significantly benefits regarding
workflow, giving quicker response on treatment success, further
minimizing patient-stress and clinic-resources by reducing necessary
number of computed-tomography-scans.

3106.4
Comparative dose study of a concept hybrid angio-MR system
and a conventional angio C-arm system for neuro-angiography
applications
M. Dehairs1, H. Bosmans2, N. Marshall2
1Imaging and Pathology, Catholic University Leuven, Leuven,
Belgium, 2Department of Radiology, KU Leuven, Leuven, Belgium
Purpose: A concept hybrid Angio-MR (A-MR) system is under
development and the goal of this work is to compare primary physician
dose and the patient eye lens dose for the hybrid A-MR device with
that for a conventional C-arm angiography system.
Material and methods: The hybrid A-MR system has an overcouch
x-ray tube geometry compared to typical undercouch geometries
employed by C-arms; PENELOPE Monte Carlo code was used to
simulate these geometries. To estimate physician dose from scattered
radiation, the physician was simulated standing close to the femoral
artery access point of the patient. Several scenarios were simulated
e.g. the physician in the A-MR geometry could take a step back during
exposure to increase personal shielding. To investigate the eye dose,
the Zubal head voxel phantoms were used, simulating two fields of
view (FOV): direct and indirect irradiation of patient eye-lens.
Results: Without any shielding, physician dose was a factor of ~5.5
smaller in the MRI setup. Letting the physician take a step back lowered
dose by a factor of ~40, which was a factor of 2 lower compared to
the conventional setup with ceiling and table suspended lead shields.
Using the small and large FOV, eye lens dose was increased by a factor
of ~10 and ~70, respectively in the A-MR geometry.
Conclusion: The presence of the MRI bore will greatly reduce
primary physician dose, however the overcouch configuration gives
a substantial increase in eye lens dose; future work will evaluate
absolute eye lens dose to the patient.

3106.5
Quantifying radiation protection: what your lead does for you!
S. Mehta1, A. Mayes1, R. Narlawar2, K.O. Bashaeb2
1Radiology, Pennine Acute Hospitals NHS Trust, Manchester, United
Kingdom, 2Radiology, Pennine Acute Hospitals NHS Trust, Oldham,
United Kingdom
Purpose: To quantify the effects of each layer of lead as well as
exposure to extremities during interventional radiology procedures.
Material and methods: A water phantom with a cross section of
28x28 cm and depths of 22.5 cm and 30 cm was used, giving estimated
volumes of 17.5 and 22.5 litres. Five live dosimeters (RaySafe i2
Philips) were arranged with ‘A’ inside the lead skirt (0.5 mm Pb) of
the fluoroscopy table, ‘B’ inside the lead glass shield (0.5 mm Pb),
‘C’ outside a lead apron (0.25 mm Pb, doubled) mounted on an IV
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stand 12” from the table, and ‘D’ within the lead apron at skin level.
Position E was placed at the base of the drip stand to simulate the
exposure to extremities. Multiple DSA exposures were performed until
a quantifiable reading was obtained on position D at various exposure
settings for the 22.5cm and 30cm phantoms.
Results: The first layer of lead eliminates 55.82% of radiation.
The second layer eliminates 98% of the residual radiation, with a
cumulative elimination of 99.12%. The third layer eliminates 93.65%
of the residual radiation, with a cumulative elimination of 99.94%. At
the uncovered extremities, exposure is a mean 27.33 times higher in AP
projection, and can be more than 500 times higher in RAO projection.
Conclusion: Appropriate use of protective lead layers is highly
effective in limiting operator exposure. Body parts ‘inside’ the lead
shield receive 44.18% of total secondary radiation produced. Extremity
exposure can be several times higher than torso, particularly in RAO
angulation.

3106.6
The PAE learning curve: patient dose and practitioner
experience
G. Vigneswaran1, D. Maclean1, S. Modi1, M.R. Harris2, J. Dyer2,
T.J. Bryant1, N. Hacking1
1Department of Radiology, University Hospital Southampton,
Southampton, United Kingdom, 2Department of Urology, University
Hospital Southampton, Southampton, United Kingdom
Purpose: As Prostate Artery Embolization (PAE) becomes an
established treatment for Benign Prostatic Obstruction (BPO), many
more Interventional Radiologists are starting the practice. Despite this,
it remains a complex procedure with the potential for considerable
patient radiation doses. We aimed to elicit the relationship between
patient dose, practitioner experience and patient/ anatomical factors.
Material and methods: Analysis of the prospectively collected
UK-ROPE (UK Registry of Prostate Artery Embolisation) database
was performed. Parameters assessed included procedure duration,
screening time, dose area product (DAP) and skin dose. ANOVA and
multiple regression analysis were used to assess the relationship
between practitioner experience and patient dose.
Results: 126 patients had complete dose data entry. The most
influential patient factor on skin dose was the presence of anastomoses
(p=0.004), particularly rectal and vesical combined. CTA-detected
atheroma trended towards higher dose for more severe disease, but
this was not statistically significant (p=0.06).
Overall, variability in dose was heavily influenced by the practitioner
(p<0.001). Practitioners (with ≥10 cases, n=83 procedures) improved
significantly between their first half and last half of procedures, after
adjusting for patient factors (p<0.001). The rate of improvement varied
between practitioners with no evidence of an ‘improvement plateau’.
Overall, the magnitude of skin dose reduction (1st half vs 2nd half
procedures) was 26% (mean 1744mGy vs 1294mGy).
Conclusion: Patient dose variability is largely dependent on the
practitioner and other patient/anatomical factors, particularly the
presence of anastomoses. In terms of the practitioner, dose generally
decreases as experience increases.
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3106.7
Preclinical assessment of a new robotic device applied to
minimize operators’ X-ray exposure during needle insertion
under CBCT-guidance
A. Pfeil1, R.L. Cazzato2, L. Barbé1, B. Wach1, P. Renaud1, A. Gangi3
1ICube, University of Strasbourg, CNRS, Strasbourg, France, 2Imagerie
Interventionnelle, Hopitaux Universitaires de Strasbourg, Strasbourg,
France, 3Imagerie Interventionnelle, NHC, Strasbourg, France
Purpose: To investigate the performance of a new robot applied to
minimize operators’ exposure to radiation during percutaneous CBCTguided targeting on a phantom.
Material and methods: The robot is a light (230 g) small (110 mm in
height) 3D-printed device, which is manually positioned and fixed on
the phantom through 4 suction cups. Needle orientation and insertion
are controlled remotely through an interface linked by cables and a
pneumatic dedicated actuator, respectively.
Preclinical testing was performed on a 5% PVA gel enclosing 5mm
glass spherical targets. CBCT-guidance (Philips Allura FD20) with
a navigation system (XperGuide) for trajectory planning and
visualization was used to reach the targets.
Two operators (OP1 and OP2) were involved to perform each 5 manual
and 5 robotic insertions.
The distance between needle tip and target was measured to assess
the accuracy.
Radiation dose was measured by a dosimeter worn by the operators
on the left hand.
Results: No difference in accuracy was noted between OP1 and OP2
for manual insertions (mean 4.4mm vs 3.2mm; p NS); no difference
in accuracy was noted between OP1 and OP2 for robotic insertions
(mean 3.7 mm vs 2.4mm; p NS).
Comparing manual versus robotic insertions, accuracy was similar
both for OP1 (mean 4.4mm vs 3.7; p NS) and OP2 (mean 3.2mm vs
2.4mm; p NS).
Mean dose reduction between manual and robotic insertions was 86%
for OP1 (1.57 microSv and 0.22 microSv) and 96% for OP2 (0.8 microSv
and 0.03 microSv), respectively.
Conclusion: The robotic device allows dose reduction to operators’
without impairing accuracy.

Free Paper Session
Venous interventions
3107.1
A prospective, multicenter, randomized, double blind,
controlled study of coated drug balloon (CDB) (paclitaxel)
versus high pressure balloon (HPB) for stenosis in fistulae for
hemodialysis (preliminary results)
T. Moreno Sánchez1, J. García Revillo2, M. Moreno Ramírez3,
M. Benítez Sánchez3, P. Pardo4, P. Navarro5, F. Moreno Rodríguez1,
M.E. Pérez Montilla2, M. Sánchez-Agesta Martínez6
1Interventional Radiology, Juan Ramon Jiménez Hospital, Huelva,
Spain, 2Vascular Intervencionismo, Hospital Universitario Reina Sofía,
Cordoba, Spain, 3Nephrology, Juan Ramón Jiménez Hospital, Huelva,
Spain, 4Interventional Radiology, Virgen de las Nieves Hospital,
Granada, Spain, 5Interventional Radiology, Puerto Real Hospital, Puerto
Real, Spain, 6Nephrology, Hospital Universitario Reina Sofía, Cordoba,
Spain
Purpose: To compare primary survival after angioplasty with CDBPasseo-18Lux, BIOTRONIK- versus HPB in dysfunctional arteriovenous
fistulae for hemodialysis. We perform a prospective, multicenter,
randomized, double blind, controlled study funded by the Regional
Institute for Health and Clinical Research (Andalucia, Spain).
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Material and methods: 133 patients (mean age 67.38) were double
blind randomized to receive DCB or BPH. The inclusion criteria include
clinical signs of vascular dysfunction documented by doppler ultrasound
and / or angiography, in patients with native and prosthetic fistulae.
Clinical recurrences were confirmed by Doppler ultrasound and / or
angiography The primary endpoint was clinical survival of fistulae one
year after angioplasty. Secondary endpoints include the relationship
between the location of the stenosis and survival and its relationship
with the other variables.
Results: Survival measured in days after angioplasty was higher in
fistulae dilated with the DCB than HPB with a 95% confidence interval
and p <0.05. However and although, Kaplar Meyer survival curves
showed greater survival after DCB at 3-6-9 and 12 months, this is not
statistically significant (p = 0.47). Demographics: total patients 133
(37 women, 96 men); total angioplasties 150 (71 DCB, 79 HPB); native
arteriovenous fistulae 118.
Conclusion: In this study, DCB angioplasty resulted in superior TLRfree survival and dialysis access circuit primary patency of dysfunctional
native and protesic arteriovenous fistulae. About survival curve, the use
of DCB are clinically superior, but this result is not statistically significant.
The use of HPB in all patients can justify this little difference in survival
results.

3107.2
Portal vein thrombus percutaneous image guided
recanalization by endoluminal RFA and stenting (VesOpen
procedure) – the new approach in the management of HCC
patients, complicated with PVT
M. Mizandari1, T. Azrumelashvili1, N. Habib2
1Diagnostic and Interventional Radiology, New Hospitals LTD, Tbilisi
State Medical University, Tbilisi, Georgia, 2Surgery, Imperial College
London, London, United Kingdom
Purpose: The novel technique of PV malignant thrombus
recanalization is presented.
Material and methods: 22 patients underwent percutaneous
endoportal RF treatment attempt. PV tributary is accessed under US
guidance; manipulation by 5 Fr diameter guiding catheter is used to
conduct the guidewire across the blocked segment and portography
is performed. 15 Watts power was applied for 2 minutes using bipolar
endoluminal RF device (Habib™ EndoHPB, EMcision Ltd., London, UK),
placed in PV blocked segment according the guidewire. The number of
RF application sessions depends on tumour thrombus extent as shown
on portography. After RF application self-expanding 14 mm diameter
vascular stent is positioned and PV patency restoration is documented
by final portography. Procedure is completed by procedure track RF
ablation and/or embolisation by coil&gel-foam.
Results: Procedure was completed in 16 (72.7%) cases; 4 (18.2%) cases
- wire conduction failure; 2 (9.1%) cases - RF device conduction failure
(finished by stenting only). Portal vein obstructed segment showed
the restored blood flow in all completed cases as documented by
postprocedure portography, follow-up Doppler and CT studies; this
resulted in liver function improvement in 9 (56.3%) of procedure
technical success cases. Procedure was complicated by intraperitoneal
bleeding in 3 (14.2%) cases; 1 of them died because of polyorgan
failure. Recanalized PV patency varied from 3 weeks to 22 months;
in 4 cases patients underwent successful TACE procedure after PV
recanalization.
Conclusion: PV thrombus percutaneous recanalization by endoportal
RFA with subsequent stenting is an effective technique and should be
suggested as a possible treatment option for HCC patients with PVT.
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3107.3
Covered stent to treat stenosis in arteriovenous fistula:
“First Look” at results from the prospective, multi-Center,
randomized AVeNEW study
B. Dolmatch
Radiology, The Palo Alto Medical Foundation, Mountain View, CA,
United States of America
Purpose: AVeNEW is a prospective, international multi-center,
randomized (1:1) study designed to assess an ePTFE-covered selfexpanding stent (Covera™ Vascular Covered Stent) for the treatment
of stenotic lesions in the venous outflow of upper extremity
arteriovenous (AV) access circuits in patients dialyzing with an
autogenous fistula.
Material and methods: 278 patients with stenosis ≥ 50% in the venous
outflow of the AV access circuit, and with clinical or hemodynamic
evidence of fistula dysfunction, were enrolled at 35 centers in the
United States, Europe, Australia, and New Zealand. Patients received
either PTA alone or PTA followed by covered stent placement. The
primary endpoints were 6-month target lesion primary patency and
30-day safety. Secondary measures included access circuit primary
patency and the number of reinterventions needed to maintain
patency.
Results: Preliminary patient demographics, risk factors, and lesion
characteristics were available at the time of abstract submission.
Most patients were male (61.5%) with a mean age of 63 ± 12.3 years,
predominantly Caucasian (68.7%), and were overweight to obese
(mean body-mass index of 29.8 ± 6.1 kg/m2). Patients had multiple
risk factors for renal dysfunction (e.g., diabetes mellitus-69.4%,
hypertension-97.1%). Lesions were restenotic in 73.7% of cases, were
on average 28.3 ± 17.7 mm long (percent diameter stenosis: 72.5 ±
12.5%), and 54% were located in the cephalic vein arch.
Conclusion: AVeNEW is the first level-one clinical trial dedicated solely
to the use of a covered stent designed to treat stenoses in the AV
fistula access circuit. Six-month data will be reported at the time of
the CIRSE congress.

3107.4
The Lutonix® global AV registry – the latest interim 6 month
outcomes
P.M. Kitrou
Department of Interventional Radiology, University Hospital of Patras,
Patras, Greece
Purpose: The Lutonix® Drug Coated Balloon (DCB) coated with
paclitaxel is approved for the treatment of dysfunctional fistulae.
This multicenter, single-arm registry investigates the real world clinical
use and safety of the Lutonix Drug Coated Balloon PTA Catheter for
treatment of dysfunctional arterio-venous (AV) access; both fistulae
and grafts.
Material and methods: This registry is enrolling up to 300 patients
for the treatment of their dysfunctional AV access located in the arm,
in real world clinical practice. All patients were treated per standard of
care when using the Lutonix® DCB. The DCB procedure was performed
per the instructions for use. Follow-up visits, through 12 months, were
also done per standard of care. Patients with , presenting with any
clinical, physiological or hemodynamic abnormalities warranting
angiographic imaging as defined in the K/DOQI guidelines were
included. Among the exclusion criteria were patients participating in
an investigational drug or device study which has not yet reached its
primary endpoint or had a non-controllable allergy to contrast were
excluded.
Primary endpoints were:
Safety: Freedom from any serious adverse event(s) involving the AV
access circuit through 30 days.
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Efficacy: Target Lesion Primary Patency (TLPP) through 6 months.
Results: Interim results and endpoint data on about 250 patients will
be presented and will be available in August 2018.
Conclusion: Interim 6 month analysis of this patient group with
dysfunctional AV access will be reported at CIRSE 2018.

3107.5
Radiation exposure of patients with postthrombotic syndrome
during endovenous recanalization
M.E. Barbati1, A. Gombert1, K. Schleimer1, D. Kotelis1,
C.H. Wittens1, P. Bruners2, H. Jalaie1
1Vascular and Endovascular Surgery, RWTH University Hospital Aachen,
Aachen, Germany, 2Applied Medical Engineering/Diagnostic Radiology,
RWTH-Aachen University, Aachen, Germany
Purpose: Postthrombotic obstruction can be adequately treated by
percutaneous transluminal angioplasty and stenting. However, the
patient will be exposed to a significant amount of radiation during
preoperative planning and operation. The aim of this study was to
evaluate the amount of radiation exposure of patients during this
operation.
Material and methods: All patients undergoing endovenous
recanalization from June 2015 to May 2016 were prospectively studied
with respect to radiation dose. The operations were performed in
operating room using a mobile C-arm angiography system. Indirect
parameters as cumulative air kerma (CAK), kerma area product (KAP),
and fluoroscopy time (FT) were recorded concurrently with direct
measurements of dose (effective dose [ED]) in pelvic and neck area
using two personal dosimetry devices.
Results: In total, 30 cases were included in the study. The mean age
was 44,56 ± 12,62 years. The mean fluoroscopy time was 70,39 ± 53
minutes, mean ED 2,08 ± 3,33 mSv. Longer FT correlated with length
of pathologic veins (p < 0.01) and longer operative time (p < 0.01);
higher ED correlated with longer FT (p < 0.01). BMI did not correlate
with FT or ED. ED correlated weakly with FT but better with CAK and
KAP (r 0.55, 0.80, and 0.76, respectively). No patients had evidence of
radiation-induced skin injury.
Conclusion: FT cannot be used to estimate ED, and the effective
radiation dose of an endovenous recanalization is less than
endovascular aortic repair.

3107.6
Covered stent to treat stenoses at the venous anastomosis
of AV graft access circuits: six-month results from the
prospective, multi-Center AVeVA study
B. Dolmatch
Radiology, The Palo Alto Medical Foundation, Mountain View, CA,
United States of America
Purpose: AVeVA was a prospective, multi-center study designed
to assess the placement of a self-expanding covered stent for the
treatment of stenotic lesions at the graft-vein anastomosis of upper
extremity hemodialysis access grafts.
Material and methods: 110 patients with venous anastomotic stenosis
≥ 50% and clinical dysfunction in their AV grafts were enrolled at 14
centers in the United States. Patients received PTA followed by Covera™
Vascular Covered Stent placement. The primary endpoints were
30-day safety and 6-month target lesion primary patency (TLPP), both
compared to performance goals (PG) derived from previous pivotal
studies and the literature. Secondary measures included technical
and procedural success, access circuit primary patency (ACPP), and
the number of reinterventions needed to maintain patency.
Results: Patients had multiple risk factors for renal dysfunction –
diabetes mellitus (61.8%), hypertension (98.2%). Lesions were on
average 24.1 ± 15.3 mm long with a mean target lesion stenosis of 71.5
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± 14.8%. Freedom from primary safety events at 30 days was 96.4%
while TLPP at 6 months was 70.3% [90% CI 61.9, 77.7], superior to the
PGs of 88% (p=0.002) and 40% (p=0.0001), respectively. Technical and
procedural success was 100%, while ACPP was 39.2%. The number of
reinterventions to maintain patency of the access circuit was 1.05 ±
1.14 at 6 months (0.41 ± 0.73 at the target lesion).
Conclusion: PTA with placement of a covered stent afforded
significantly better TLPP and freedom from safety events compared to
pre-specified performance goals at six months. Follow up is ongoing
through two years.

3107.7
Use of drug-coated balloons in dysfunctional arterio-venous
access treatment. The effect of consecutive treatments in
target lesion primary patency.
P.M. Kitrou1, I. Spyridonidis2, K.N. Katsanos1, P.N. Papadimatos1,
M. Theofanis1, D. Karnabatidis1
1Department of Interventional Radiology, University Hospital of Patras,
Patras, Greece, 2Department of Radiology, University Hospital of Patras,
Patras, Greece
Purpose: This was a retrospective longitudinal analysis investigating
the safety and effectiveness of consecutive treatments with the
Lutonix Drug-Coated Balloons (DCB) in dysfunctional arteriovenous
access; both fistulae (AVF) and grafts (AVG).
Material and methods: From January 2015 to December 2017 (3 years),
339 Lutonix DCBs were used in 257 procedures of 165 patients with a
dysfunctional AVF or AVG. Of these patients, 33 had ≥2 procedures,
adequate data and were included in the analysis. In these patients,
112 procedures were performed (22 treated twice, 4 patients 3 times,
7 patients 4 times, 2 patients 5 times and 3 patients 6 times) using
133 devices. Mean lesion follow-up was 247 days (min. 20 days – max.
908 days). Mean balloon diameter was 8.13mm (3-12mm) and length
63.16mm (40-150mm). Primary outcome measure safety, defined as
freedom from any serious adverse event(s) involving the AV access
circuit through 30 days for all procedures and target lesion primary
patency (TLPP). Secondary outcome measures included investigation
of independent factors that may influence outcomes.
Results: Safety was reached in all cases (112/112 procedures, 100%).
Median TLPP was 227 days for the first intervention and 280 days for
the second consecutive intervention [p=0.37; Hazard ratio: 1.271 (CI:
0.75-2.16)].
Conclusion: Consecutive use of the Lutonix DCB for the treatment
of dysfunctional dialysis access was safe. There was no significant
difference in TLPP between the 1st and 2nd procedure, although a
numerical improvement was observed. Results suggest consistency
in TLPP regardless of the aging arterio-venous access.
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Free Paper Session
Embolotherapy
3108.1
Splenic artery embolization versus conservative management
or surgery (SPLENIQ trial): clinical, imaging and quality of life
outcome
C.P.A.M. Raaijmakers1, J. de Vries2, G.F.A.J.B. van Tilborg1,
P. Lodder3, A. Venmans1, P.N.M. Lohle1
1Radiology, Elisabeth-Twee Steden Hospital, Tilburg,
Netherlands, 2Medical Psychology, Elisabeth-Twee Steden Hospital,
Tilburg, Netherlands, 3TS Social and Behavioral Sciences and
Department of Methodology and Statistics, Tilburg University, Tilburg,
Netherlands
Purpose: To determine clinical, imaging and quality of life outcome
after traumatic spleen injury treated by 1) conservative management,
2) splenic artery embolization or 3) surgery.
Material and methods: Retrospective mono-center and prospective
multicenter cohort study.
In both the retrospective and prospective study, patients treated with
splenic artery embolization undergo splenic MR imaging after therapy.
Patients in the retrospective study had traumatic spleen injury and
were admitted to a Level 1 Trauma Center between January 2005
and February 2017. Clinical and MR imaging results were obtained
and standardized questionnaires (WHOQoL-Bref and SF-12) were
completed.
In the prospective study, patients ≥18 years with traumatic spleen
injury are asked to participate between March 2017 and December
2018. Participating patients complete 5 questionnaires at regular
intervals up to 12 months follow-up (WHOQoL-Bref, SF-12, EQ-5D-5L,
iPCQ, iMCQ). Clinical, imaging and quality of life results are obtained
during 12 months follow-up.
Results: The retrospective study inclusion is complete. Out of 181
eligible patients, 142 were alive during inclusion (March 2017). Fiftyone of them completed the questionnaires. Of these 51 patients, 14
underwent MR imaging. The inclusion of the prospective study is still
ongoing. Currently, 48 patients are included in the clinical database,
of which 24 are participating in the questionnaires.
The results of the retrospective study and the preliminary results of
the prospective study will be presented.
Conclusion: Presenting retrospective and prospective data regarding
clinical, imaging and quality of life outcome following conservative
management, embolization or surgery after traumatic spleen injury.

3108.2
Transabdominal thoracic duct embolization – which anatomic
structures do we actually cross in transabdominal puncture?
C.C. Pieper, H.H. Schild
Radiology, University of Bonn, Bonn, Germany
Purpose: To evaluate the course of puncture tracts in transabdominal
thoracic duct embolization and associated complications.
Material and methods: 27 patients with chylous effusions (m/f:16/11;
mean age 56 years) underwent 29 transabdominal lymphatic
interventions via 2.7F microcatheters. Indications were: chylothorax
n=25, chylascites n=2. At the end of embolization the microcatheter
was pulled back under continuous injection of ethiodized oil/
cyanoacrylate to occlude the puncture site, thereby also marking the
transabdominal puncture tract. The course of the tract was evaluated
on post-interventional CTs. Complications were recorded.
Results: In 24/29 procedures liver-, in 9/29 pancreas-parenchyma and
in 6/29 both liver and pancreas were crossed.
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In 15/29 cases puncture tracts went through blood vessels (portal
vein/branches n=10; hepatic vein n=1; hepatic artery n=1; inferior
vena cava n=5; renal vein n=1; aortic wall n=1). Intestinal structures
were punctured in 8 (small bowel n=4; colon n=2; gastric sleeve n=2),
biliary structures in 2 (gallbladder n=1, bile duct n=1), pleura in 2 and
pericardium in 1 procedure.
No complications occurred after trans-hepatic, trans-intestinal,
pleural and pericardial punctures. Four post-interventional punctureassociated complications were observed (three minor, one major).
Self-limiting, edematous pancreatitis occurred in 1/9 transpancreatic
punctures (11%). A small amount of glue embolized into the lung
without clinical sequelae in 2/5 transcaval punctures (40%). Biliary
peritonitis was observed after gallbladder puncture necessitating
cholecystectomy in 1/2 transbiliary punctures (50%).
Conclusion: Puncture-associated complications of transabdominal
thoracic duct embolization are rare despite crossing of major
anatomical structures. One should aim for transhepatic puncture,
while puncture of e.g. biliary structures should be avoided where
possible to prevent complications.

3108.3
Catheter-directed sclerotherapy with 95% ethanol for ovarian
endometrioma: Short-term outcome of prospective cohort
study
S. Han1, K. Han1, H. Kim1, D. Kim1, J.Y. Won1, J.H. Kwon1,
M.D. Kim1, G.M. Kim1, D.Y. Lee2, Y.S. Kim1, W. Choi1, J. Lee1
1Radiology, Severance Hospital, Yonsei University College of Medicine,
Seoul, Korea, 2Radiology, Yonsei University College of Medicine, Seoul,
Korea
Purpose: Catheter-directed sclerothrapy (CDS) has been devised
to overcome the drawbacks of conventional needle-directed
sclerotherapy (NDS). This study was conducted to evaluate the
effectiveness of CDS for ovarian endometriomas.
Material and methods: From March 2015 to December 2017, 14
patients (mean age, 32 years; range: 20 – 44 years) underwent CDS
for primary or recurrent ovarian endometrioma. Diagnosis of ovarian endometrioma was based on symptoms and imaging studies. To
assess the impact of CDS on the ovarian reserve, serum Anti-Mullerian
hormone (AMH) was measured before and 6 month after procedure.
Serum CA-125 levels were also measured at the same time points to
evaluate the therapeutic efficacy of CDS. Follow-up ultrasound was
done at 3 month, 6 month and biannually thereafter after CDS to monitor the change in cyst size and recurrence.
Results: The mean size of endometrioma was significantly decreased
from 6 ± 2.4 cm to 1.9 ± 1.3cm (p<0.03). The recurrence rate was 0%
after CDS with a mean follow-up of 12.7 months (range, 6.1 – 23.0
months), and pain symptoms were relieved in all patients with a
significant decrease in serum CA-125 level. There was no significant
difference in serum AMH level before and 6 months after CDS,
representing well-preserved ovarian function (4.98 ± 2.84 vs. 4.93 ±
1.97, p > 0.99). There were no procedure-related complications.
Conclusion: CDS seems to be a promising modification of NDS to
manage primary or recurrent ovarian endometrioma and have several
advantages over conventional NDS. Moreover, the ovarian reserve was
well preserved in patients undergoing CDS for endometriomas.
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3108.4
Predictability and inducibility of complete prostatic central
gland repulsion after prostatic artery embolization: post hoc
analysis of a prospective trial
D. Abt1, L. Mordasini1, G. Müllhaupt1, S. Markart2, S. Güsewell3,
D. Engeler1, H.-P. Schmid1, L. Hechelhammer2
1Clinic of Urology, Kantonsspital, St. Gallen, Switzerland, 2Clinic
of Radiology and Nuclear Medicine, Kantonsspital, St. Gallen,
Switzerland, 3Clinical Trial Unit, Kantonsspital, St. Gallen, Switzerland
Purpose: In a clinical trial assessing efficacy and safety of prostatic
artery embolization (PAE), we observed repulsion of the complete
prostatic central gland (PAE-CGR) in sporadic cases. Our aim was
to assess frequency and potential predictors of this promising
enucleation-like reaction
Material and methods: Clinical parameters, MRI findings, technical
details of PAE and peri-interventional data of PAE-CGR cases were
compared to cases without repulsion to identify parameters, which
might allow for prediction, induction or early-detection of PAE-CGR
Results: PAE-CGR occurred in 3 out of 48 cases (6.3%) and was
associated with a favourable postoperative outcome. Indwelling
bladder catheters were significantly more frequent in patients with
PAE-CGR (100% vs. 13.3%; p=0.005). Patients with PAE-CGR had a
clearly higher mean central gland index (0.86 ± 0.02 vs.0.69 ± 0.14;
p=0.001) compared to patients without repulsion. Significantly higher
particle amounts had been used in patients with repulsion (1.93 ± 0.12
vs. 0.96 ± 0.36 mL; p=0.267). Mean maximum severity of pain (VAS)
(7.33 ± 2.08 vs.1.89 ± 2.40; p=0.009) and blood CRP levels after 24
hours (69.0 vs.18.58 mg/dL; p=0.045) and 1 week (113.50 vs.5.16 mg/
dL; p=0.004) were significantly higher if repulsion occurred.
Conclusion: PAE-CGR is a reaction pattern leading to minimallyinvasive enucleation of the prostate and a bloodless removal of
prostatic adenoma. A disproportional high volume of the central
gland, indwelling catheters and a more aggressive embolization
approach might trigger repulsion and maximum postoperative pain
and CRP levels might facilitate early detection. Investigation of larger
cohorts and technical variations of PAE might further elucidate this
rare tissue response.

3108.5
In vitro evaluation of non-vascular applications of the
ArtVentive EOS occlusive device
D. Kuetting, C. Meyer, H.H. Schild, C.C. Pieper
Radiology, University of Bonn, Bonn, Germany
Purpose: To evaluate the occlusive properties of the ArtVentive EOS
for transrenal ureteral occlusion and percutaneous occlusion of biliary
leaks.
Material and methods: Transrenal ureteral embolization was
performed in 10 explanted porcine ureters/kidneys in mid-ureteral
positions using 8 mm and 11 mm devices (5 devices each). Intra-pelvic
pressure measurements were performed while diluted contrast agent
was infused into the renal pelvis until leakage, device dislocation, or
pelvic blow out occurred.
Artificially created biliary leaks were embolized in 5 explanted porcine
livers and in 3 explanted bovine livers via percutaneous transhepatic
biliary drainage accesses using either 5 mm or 8 mm EOS devices.
Using the 5 mm device peripheral (n=3), central (n=1) and cystic duct
leaks (n=1) were occluded. Using the 8 mm device peripheral (n=1),
central (n=1), main (n=1) and cystic duct leaks (n=2) were occluded.
Results: Total ureteral occlusion was achieved in all cases. Leakage
occurred at pressures between 60-109 cmH2O (8 mm EOS) and 65-125
cm H20 (11 mm EOS). Prior to leakage tubular reflux was seen in all
cases, pelvic blowout occurred in half of the studies.
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Selective deployment and occlusion of central biliary leaks (3/3) and
cystic stump leaks (3/3) was successful in all cases. Peripheral leaks
could not be selectively catheterized in 3/4 cases making device
deployment several millimeters proximal of the leaks necessary.
Conclusion: The ArtVentive EOS occlusive device offers an “off the
shelf” solution for percutaneous ureteral sealing and occlusion of
larger biliary leaks. Smaller peripheral biliary leaks cannot be treated
selectively.

3108.6
GPX gel particle embolic: a novel biocompatible electrostatic
coacervate
J. Jones, J. Karz
Engineering, Fluidx Medical Technology, Salt Lake City, UT, United
States of America
Purpose: GPX is a novel biomimetic embolization device, composed
of oppositely charged polyelectrolytes which are condensed into a
complex coacervate. Triggered by a decrease in ionic strength upon
delivery into a blood vessel, the GPX embolic transitions from a fluidlike coacervate to a viscoelastic gel. Its waterborne composition and
setting mechanism eliminate the use of polymerizing components
and precipitation from solvents.
Material and methods: By evaluating injection pressure, GPX was
formulated for injectability by adjusting salt concentration. Gamma
sterilization was performed, and GPX was examined for material
changes. Rheology was used to quantify gel properties before
and after solidification. Catheter removal forces were evaluated on
solidified GPX using an Instron. Embolization was performed in rabbit
and pig models.
Results: GPX was injectable through microcatheters and was shown to
undergo a phase transition from a fluid-like state to a viscoelastic gel
upon exposure to saline, with a 5000-fold increase in dynamic shear
modulus. Gamma radiation could be used to sterilize the embolic
with no effect on material properties. In acute in vivo experiments,
it was deliverable with no reflux and demonstrated complete
devascularization of the target vasculature without crossing into
venous circulation. Occlusions of rabbit auricular arteries remained
stable at 1 month with no migration, inciting a benign tissue response.
Furthermore it was demonstrated that a catheter was easily removable
from the embolic several hours after injection. Thus, catheter
entrapment is unlikely to be a problem with GPX.
Conclusion: Because of its water-borne composition, ease-of-use,
and biomimetic design, GPX represents a promising agent for various
embolization scenarios.

3108.7
Embolization of genicular arteries for chronic hemarthrosis
post knee prosthesis
O. d‘Archambeau1, E. Luyckx2, T. Van Der Zijden1,
M. Voormolen1, P.M. Parizel3
1Interventional Radiology, Antwerp University Hospital, Edegem,
Belgium, 2Radiology, University Hospital Antwerp, Edegem,
Belgium, 3Department of Radiology, University of Antwerp, Universitair
Ziekenhuis Antwerpen, Edegem, Belgium
Purpose: Post-operative hemarthrosis after knee prosthesis can be
invalidating due to painful swelling of the knee. We describe the
technical and clinical results of endovascular embolisation of the
genicular arteries over a ten year period.
Material and methods: We reviewed 31 patiënts (17 male, 14 female)
treated for chronic knee hemarthrosis from 01.07 until 01.17. The mean
age was 67y (range 48-90). A total of 39 embolisation procedures
were performed, 27 right and 12 left sided. The mean time from
surgery to symptoms was 24,4 months and to embolisation was 27,4
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months. Surgery type was total knee prosthesis (TKP) in 29 patients,
unicondylar (UC) prosthesis in 2. The mean follow-up was 61,9
months. All embolisations were performed using 4F catheters, 2.7F
microcatheters and microspheres ranging from 100-500µ in size. The
technical endpoint was subtotal devascularization.
Results: Technical success was 100% with embolisation of superior
medial and lateral genicular arteries. In 12/39 procedures (31%), one or
both inferior genicular arteries could not be catheterized. Embolisation
was achieved through collaterals. Symptomatic improvement was
observed in 26/31 patients (84%). Recidive was more frequent with
larger particles (400µ and 500µ). Mild to severe post-procedural pain
was observed in all patients, needing adequate pain medication,
mostly resolving within 24 hours. Smaller particles (100µ) resulted
in more severe pain. We prefer 250µ sphere size. Two complications
occurred, one low grade infection treated medically and one aseptic
necrosis requiring surgical revision.
Conclusion: Embolisation of genicular arteries is safe and effective
for the treatment of hemarthrosis post TKP. Clinical improvement is
seen in most patients.

Free Paper Session
Oncologic interventions 4
3109.1
Imaging and histological characterization of woodchuck
hepatitis virus-induced hepatic tumors
M. Mauda-Havakuk1, W. Pritchard1, A.S. Mikhail1, M. Starost2,
E. Jones1, A. Partanen1, D.L. Woods1, J. Esparza-Trujillo1,
I. Bakhutashvili1, V. Krishnasamy1, J. Karanian1, B.J. Wood3
1Center for Interventional Oncology, Radiology and Imaging Sciences,
NIH Clinical Center, Bethesda, MD, United States of America, 2Division
of Veterinary Resources, National Institutes of Health, Bethesda, MD,
United States of America, 3Department of Radiology, NIH Clinical
Center / NCI, Bethesda, MD, United States of America
Purpose: Define characteristic imaging features and identify
corresponding histopathology of viral-induced hepatic tumors in a
woodchuck model.
Material and methods: All animal procedures were approved by the
Animal Care and Use Committee. Woodchucks chronically infected
with woodchuck hepatitis virus (WHV) developed various hepatic
tumors which are similar to human hepatic tumors. Woodchucks
underwent US, contrast enhanced MRI and multi detector CT. Selective
catheterization of the hepatic vasculature, diagnostic angiography
and CBCT were performed. Correlative gross pathology and histology were obtained.
Results: Histological examination of the woodchucks confirmed
a spectrum of hepatic tumors including focal nodular hyperplasia,
hepatocellular adenoma, carcinoma (HCC), and cases of mixed
hyperplasia and adenoma. Of 14 HCCs observed in 8 animals,
image-based evaluation revealed longest diameters ranging from
1-6cm. HCC tended to be hypodense on non-enhanced CT and
showed heterogeneous enhancement with areas of arterial hyperenhancement of solid areas and hypo-enhancement of necrotic areas.
The larger HCC tumors with diameters of 4.6-6 cm (n=5) tended to be
exophytic and hypervascular with large ectatic vessels. The two largest
HCC tumors (largest diameter 6 cm) demonstrated high flow arteriovenous shunting. Smaller hepatic tumors (0.3-0.4 cm, n=6) tended to
be isodense on non-contrast images and homogeneously enhancing
in the arterial phase.
Conclusion: Woodchucks chronically infected with WHV showed
hepatic tumor types with diagnostic imaging and pathology comparable to that in humans which offers theoretical advantage compared to the rabbit VX2 model. This unique animal model may provide
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a valuable tool for translation and validation of novel interventional
oncology paradigms.

3109.2
Long-term hepatic changes in patients with metastatic
neuroendocrine tumors treated with Y-90 radioembolization
G. El-Haddad1, A. Jung2, S. Damgaci3, F. Galambo2, J. Levine4,
B. Morse1, T. Rose1, B. Biebel1, B. Kis1, J. Choi1, J. Sweeney1,
N. Parikh1, J. Frakes5, S. Hoffe5, J. Strosberg6
1Diagnostic Imaging and Interventional Radiology, Moffitt
Cancer Center and Research Institute, Tampa, FL, United States of
America, 2Medicine, University of South Florida, Tampa, FL, United
States of America, 3Cancer Imaging and Metabolism, Moffitt
Cancer Center and Research Institute, Tampa, FL, United States of
America, 4Radiology, Ochsner Health System, New Orleans, LA, United
States of America, 5Radiation Oncology, Moffitt Cancer Center and
Research Institute, Tampa, FL, United States of America, 6GI Oncology,
Moffitt Cancer Center and Research Institute, Tampa, FL, United States
of America
Purpose: Evaluate the long-term effects of Y-90 radioembolization of
the liver in patients with metastatic neuroendocrine tumors (mNET).
Material and methods: Retrospective review from 2009 to 2016
of mNET patients with hepatic metastatic disease who received
sequential bilobar treatment with Y-90 glass microspheres and had
at least 6 months follow up. Imaging and laboratory findings of last
follow up were compared to pre-radioembolization. We recorded and
analyzed hepatic morphological changes and function.
Results: 43 patients (M:29, F:14, age 64 ±9 years) with mNET WHO grade
1 (n= 31), grade 2 (n=7), and unreported (n=5) received sequential
bilobar Y-90 radioembolization. Primary tumor included small bowel
(n=17), pancreas (n=11), and other (n=15). Mean imaging follow up
from first radioembolization was 29±17 months. Average and median
delivered radiation dose was 144±40 and 134±44 Gy, respectively. 58%
(25/43) of patients eventually developed liver dysfunction (P<0.0001).
77% (33/43) developed morphological changes compatible with liver
fibrosis, 67% (22/33) of which had associated ascites. 12/16 patients
who did not receive hepatotoxic therapy before and/or after Y-90,
namely chemotherapy, bland/chemoembolization, or peptide
receptor radionuclide therapy still developed liver fibrosis. Patients
with highly hypervascular tumors on angiography were less likely to
develop liver fibrosis (p<0.03).
Conclusion: A significant number of patients receiving bilobar
radioembolization of mNET develop liver fibrosis regardless of whether
they received additional hepatotoxic therapies or not. This is less likely
to occur in patients with highly hypervascular tumors that can keep
the microspheres away from the rest of the liver parenchyma. These
factors need to be considered when choosing locoregional therapy
in mNET patients who have an overall long median life expectancy.
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3109.3
Interim analysis of pilot randomized trial of transarterial
chemoembolization with or without stereotactic body
radiation therapy for hepatocellular carcinoma patients
awaiting liver transplantation
G.J. Nadolski1, M. Hoteit2, S. Hunt1, S.W. Stavropoulos1,
E. Ben-Josef3, M.C. Soulen1
1Radiology, University of Pennsylvania, Philadelphia, PA, United States
of America, 2Hepatology, Hospital of the University of Pennsylvania,
Philadelphia, PA, United States of America, 3Radiation Oncology,
Hospital of the University of Pennsylvania, Philadelphia, PA, United
States of America
Purpose: Patients with HCC listed for liver transplantation (OLT)
undergo bridging locoregional therapy (LRT) to prevent delisting.
Complete necrosis after LRT improves post-OLT survival. A multicenter
pilot trial is being conducted to obtain baseline estimates of complete
necrosis rates for transarterial chemoembolization (T) alone and with
addition of stereotactic body radiation (S).
Material and methods: Accrual goal is 20 patients in each arm.
Inclusion criteria: HCC within Milan criteria, bilirubin < 2 mg/dL, and
CPT score < B7. Exclusion criteria: prior LRT or OLT, refractory ascites,
and contraindications to radiotherapy or TACE. Randomization
occurred prior to TACE. TACE was performed using lipiodol emulsion
with 50mg doxorubicin and 10 g mitomycin C followed by 100-300
micron microspheres. SBRT was performed to deliver 40 Gy in 5
fractions.
Results: 24 patients have been randomized (12T, 12S). Median tumor
number (T 1.5, S1, p=0.6) and largest tumor diameter (T 26mm, S
25mm, p=0.7) didn’t differ between groups. One SAE occurred in 1 S
subject following TACE prior to SBRT. No SAEs occurred as a result of
combined therapy. No SBRT dose reductions were needed. Complete
mRECIST response was observed in 6 T and 3 S subjects (p=0.6). 9 T
and 7 S subjects were transplanted (p=0.6) at a median of 352 and 243
days (p=0.2). On explant histology, 5 T and 3 S patients had complete
necrosis of index lesion (p=0.99).
Conclusion: Addition of SBRT to TACE as bridging LRT is safe. At accrual
midpoint, addition of SBRT does not appear to improve complete
imaging response or necrosis rate.

3109.4
Drug levels following TACE correlate with radiopaque bead
enhancement on CBCT in woodchuck hepatoma model using
treatment planning software
A.S. Mikhail1, W. Pritchard1, A.H. Negussie1, V. Krishnasamy1,
I. Bakhutashvili1, J. Esparza-Trujillo1, J. Karanian1, E. Levy1,
A.L. Lewis2, B.J. Wood1
1Center for Interventional Oncology, Radiology and Imaging
Sciences, NIH Clinical Center, Bethesda, MD, United States of
America, 2Biocompatibles UK Ltd., BTG International Group Company,
Camberley, United Kingdom
Purpose: To develop a model to estimate drug dose delivered to
the liver following transarterial chemoembolization (TACE) with
radiopaque beads (RO DEB) based on bead density and cone beam
computed tomography (CBCT) in a woodchuck hepatoma model.
Material and methods: This study was conducted under a protocol
approved by the Institutional Animal Care and Use Committee. TACE
was performed in woodchucks with liver tumors using RO DEB (70150 μm, LC Bead LUMITM) loaded with doxorubicin (DOX). Livers were
resected 1 hour post embolization, immediately frozen, and cut using
liver-specific 3D-printed molds for co-localization of tumor specimens
and corresponding CBCT imaging. DOX levels in tumor specimens,
measured by high performance liquid chromatography (HPLC),
were correlated with bead attenuation that was measured using
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prototype CBCT-based embolization treatment planning software.
DOX penetration into tissue surrounding RO DEB was assessed by
fluorescence microscopy.
Results: Consistent segmentation of RO DEB on CBCT was achieved
using a semi-automated method. A positive linear correlation
(R2=0.936) was found between bead attenuation measured on CBCT
and the amount of DOX measured in tumor specimens.
Conclusion: Estimation of drug dose delivered following TACE may
be possible using bead image-ability on CBCT as surrogate marker.
Although speculative, this may enable spatial drug dosimetry and
provide insight into the spatial effects of DEB-TACE. Correlation with
ischemic effects have not been evaluated.

3109.5
Percutaneous electrochemotherapy of hepatocellular
carcinoma at hepatic hilum
L. Tarantino1, A. Nasto2, G. Busto3, S. Bortone4, R. Fristachi5,
R.A. Nasto2, P. Tarantino6, L. Cacace5, M. Romano7
1Interventional Hepatology - Surgery Dpt, A.Tortora Cancer
Hospital, Pagani (sa), Italy, 2Surgery, A.Tortora Cancer Hospital,
Pagani(SA), Italy, 3Oncology, A.Tortora Cancer Hospital, Pagani
(sa), Italy, 4Radiology, A.Tortora Cancer Hospital, Pagani(SA),
Italy, 5Anatomopathology, A.Tortora Cancer Hospital, Pagani(SA),
Italy, 6Oncology, IEO- European Institute of Oncology, Milano,
Italy, 7Anesthesiology, A.Tortora Cancer Hospital, Pagani(SA), Italy
Purpose: We evaluated the feasibility, efficacy and safety of
Electrochemotherapy (ECT), a non-thermal ablation technique, in
a series of patients with Hepatocellular Carcinoma infiltrating the
hepatic hilum (hh-HCC).
Material and methods: 15 patients (13M,2F; 43-85 year, mean: 61
year), 11 in Child-Pugh-A, 4 in Child-Pugh-B-class, with biopsy proven
hh-HCC (diameter range: 2.5-5.5 cm; mean: 3.6 cm) underwent ECT. 9
patients had complete or partial portal vein tumor thrombosis (PVTT),
6 patients had a hh-HCC next to main portal vein bifurcation. . All
patients underwent control of the efficacy by contrast-enhancedMDCT 4 weeks after treatment and follow-up CT controls every 6
months thereafter.
Results: No perioperative major complication occurred. 2/15 (13%)
patients died because of hemorrhage from GEV at 4 and 5 weeks
after treatment. Post-treatment CT showed complete absence of
enhancement of the treated nodule and/or PVTT in 11/13(85%) and
partial necrosis in 2/13(15%) cases. The follow-up ranged from 15 to 36
months (median: 14 months). Follow-up-CT showed local progression
of the tumor in the 2 cases of partial response. 4 patients droppedout the follow-up at 6, 9, 10 and 12 months because of death from
liver failure in 3 and hemorrhage from gastroaesophageal varices
in 1 case, respectively. In these 4 patients, 6-months-CT confirmed
complete necrosis and absence of local recurrence. In the other 7
patients, no local recurrence was detected at CT during follow-up.
During follow-up, intrahepatic recurrences in other segments were
detected in 4/13 (31%)patients.
Conclusion: ECT seems to be a feasible, safe and effective treatment
for local control of hh-HCC.
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3109.6
Idarubicin-loaded TANDEM® for chemoembolization of HCC:
retrospective study in 72 patients
B. Guiu1, S. Colombat2, C. Cassinotto3, L. Piron3, J. Delicque3,
V. Schembri3, L. Escal3, M.-A. Pierredon3, A. Belgour3, M.T. Boulin4
1Department of Radiology, St-Eloi University Hospital – Montpellier
School of Medicine, Montpellier, France, 2Pharmacy, CHU Dijon,
Dijon, France, 3Radiology, St-Eloi University Hospital, Montpellier,
France, 4Pharmacy, University Hospital of Dijon, Dijon, France
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corresponded well in all imaging modalities. Histologic visualization
of the residing particles could be performed.
Conclusion: The comparison showed the multimodal visibility of DC
Bead LUMI and Visible 100 on radiography, MR imaging, and CT in
porcine kidney. This might lead to improvement of embolotherapy
during and after procedure.

Purpose: To describe response, toxicity and outcome of HCC patients
treated by idarubicin-loaded TANDEM®
Material and methods: Seventy-two consecutive patients (mean
age : 58y [58-94y]) with BCLC B HCC were treated by transarterial
chemoembolization (TACE) using idarubicin-loaded TANDEM® in
a first-line. Child-Pugh status was A in 90% and B7 in 10% patients.
Tumor burden was unilobar in 87.5% patients. At least one HCC
nodule>5cm was observed in 54.5% patients. Toxicity was assessed
using NCI CTCAE v4.0. Response was assessed using mRECIST criteria.
Time-to-treatment failure (TTTF) and overall survival (OS) were also
calculated based on Kaplan-Meier method.
Results: The first TACE session was performed using 100µm (19%) and
75µm (81%) TANDEM® loaded with 10mg idarubicin.
Grade 3/4/5 toxicity was encountered in 31 (43%) patients. Toxicity was
biological in 76%, pain in 5% and multi-organ failure in 2%.
Best tumor response was complete and partial in 21% and 45%,
respectively. Median follow-up lasted 11months. Median TTTF was
14.4months. At 2 years, 70% patients were still alive. Median OS was
34.6 months.
Conclusion: In this retrospective study involving well-selected HCC
patients, promising results are observed after TACE using idarubicinloaded TANDEM®. A randomized trial is needed.

3109.7
Multimodal visibility of DC bead LUMI in comparison to DC
Bead and Embozene Tandem and analysis of differences in
distribution and embolization area in porcine kidneys
D. Schneider1, C.M. Sommer2
1Diagnostic and Interventional Radiology, Heidelberg University
Hospital, Heidelberg, Germany, 2Diagnostic and Interventional
Radiology, Klinikum Stuttgart, Stuttgart, Germany
Purpose: To compare DC Bead (Biocompatibles UK Ltd, London,
United Kingdom) and DC Bead LUMI as well as Embozene Tandem and
a modified version of Embozene Tandem embolization microspheres
in terms of multimodal visibility on radiography, magnetic resonance
(MR) imaging, and computed tomography (CT), and to analyze
differences in distribution and embolization area in a porcine liver
model.
Material and methods: Identical amounts of DC Beads M1 70-150
μm, DC Beads LUMI 70-150 μm, Embozene TANDEM 100 μm and
modified visible 100 μm particles were used for embolization from one
position in the inferior segmental renal artery in 16 kidneys of 8 pigs.
Pre- and postinterventional CT imaging, periinterventional DynaCT
and postinterventional MR imaging were performed. Qualitative
and quantitative particle visibility was evaluated on radiography, MR
imaging, and CT, and organs were evaluated microscopically regarding
vascular distribution of the different embolic agents.
Results: DSA of the inflow of embolization particles showed better
visibility for DC Bead LUMI and Visible100 compared to DC Bead
and Embozene TANDEM. Successful embolization of renal tissue
was confirmed by catheter angiography, revealing perfusion stop
of the segmental renal artery in all cases. Signal changes that were
attributed to particles residing within the kidney were found in all
cases in all imaging modalities. Localization distribution of particles
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Aortic Intervention
P-1
Undersized anchor-collagen-based vascular closure device
AngioSeal for hemostasis of medium-sized transarterial access
A. Massmann1, F. Frenzel1, P. Fries1, A. Buecker1, R. ShayestehKheslat2
1Diagnostic and Interventional Radiology, Saarland University
Medical Center, Homburg/Saar, Germany, 2Vascular Surgery, Saarland
University Medical Center, Homburg/Saar, Germany
Purpose: To prospectively evaluate the use of undersized anchorcollagen-based vascular closure device (AngioSeal-8F, Terumo) for
transfemoral arterial access.
Material and methods: During 2011-2017, twenty-six consecutive
patients (2 females) (mean age 67±9; range 46-86 years) underwent
elective aorto-iliac stenting using 9-14F sheaths. A single AngioSeal-8F
was used for each access site, manual compression for 5 minutes,
bedrest for 6 hours and compression dressing for 24 hours.
Patients (n=13) for endovascular aortic repair (EVAR) of complex aortoiliac aneurysms underwent one day prior to EVAR percutaneous
chimney-reconstruction of the iliacs. Next day, surgical cut-down was
used for EVAR allowing for visual assessment of preceding vascular
closure using AngioSeal-8F the day before.
Body-mass-index (BMI), depth of common femoral artery (CFA), access
site atherosclerotic calcifications (absent/mild/moderate/heavy),
technical success and access site complications were recorded using
post-procedural duplex-ultrasound and contrast-enhanced computed
tomography.
Results: Technical success for deployment of AngioSeal-8F in oversized
vascular access was 100%. Successful hemostasis confirmed by visual
inspection and post-procedural ultrasound using AngioSeal-8F was
achieved in 100%. Postinterventional CTA identified one clinically
insignificant small CFA-dissection; one occlusion of a heavily calcified
CFA and two pseudoaneurysms, which necessitated surgical revision.
Successful vessel closure was evident in all instances with surgical cutdown. Midterm follow-up after one year depicted uncompromised
access vessel patency. Logistic regression didn’t identify statistically
significant factors for vessel closure failure.
Conclusion: Undersized AngioSeal-8F was usable for safe closure of
vascular access up to 14F without relevant bleeding and moderate
occurrence of complications, which were only seen in severely
diseased access vessels.

P-2
Endovascular repair of Isolated iliac artery aneurysms is
durable – results of a 20 year single-center experience
A. Kobe1, C. Andreotti1, Z. Rancic2, R. Kopp2, M. Lachat2, G. Puippe1,
T. Pfammatter1
1Institute of Diagnostic and Interventional Radiology, University
Hospital Zurich, Zurich, Switzerland, 2Department of Cardiovascular
Surgery, University Hospital Zurich, Zurich, Switzerland
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one patient (1.2 %). 19 patients underwent emergency repair due to
rupture (26.4 %). Mean diameter was 5 cm (range, 2.5-11 cm). Overall
primary technical success rate was 95.8 % with an in hospital mortality
of 1.4%. During mean follow-up of 4.3 ± 3.3 years (median 3.8 years;
range 0 - 14.2 years) 17 endoleaks were observed (four type Ia, two
type Ib, 10 type II; one type IIIa) with an overall re-intervention rate
of 16.7 %. Primary patency rate was 98.6 %. During follow-up period
22 deaths occurred (30.6 %), including two aneurysm related deaths
(2.8 %).
Conclusion: Endovascular repair of elective and ruptured IIAA shows
excellent mid- and long-term results and should be considered as
first line therapy. However, secondary interventions are required in
a considerable number of patients to maintain aneurysm exclusion.

P-3
Comparison of cardiovascular magnetic resonance imaging
and computed tomography to guide transcatheter aortic valve
replacement: a pilot study
M. Pamminger1, G. Klug2, S. Reinstadler2, M. Reindl2, C. Kremser1,
C. Kranewitter1, N. Bonaros3, G. Feuchtner1, B. Metzler1, W. Jaschke1,
A. Mayr1
1Department of Radiology, University Hospital of Innsbruck, Innsbruck,
Austria, 2Department of Cardiology and Angiology, University Hospital
of Innsbruck, Innsbruck, Austria, 3Department of Cardiac Surgery,
University Hospital of Innsbruck, Innsbruck, Austria
Purpose: To compare a comprehensive cardiovascular magnetic
resonance (CMR) imaging protocol with contrast-enhanced computed
tomography angiography (CTA) for guidance in TAVR evaluation.
Material and methods: Non-contrast three-dimensional (3D) “whole
heart” CMR imaging for aortic annulus sizing and measurements of
coronary ostia heights, contrast-enhanced CMR angiography (MRA)
for evaluation of transfemoral routes as well as aortoiliofemoral-CTA
were performed in 16 patients referred for evaluation of TAVR.
Results: Aortic annulus measurements by CMR and CTA showed a
very strong correlation (r=0.956, p<0.0001; effective annulus area for
CMR 430±74 vs. 428±78 mm² for CTA, p=0.629). Regarding decision
for valve size there was an excellent agreement between CMR
and CTA. Moreover, vessel luminal diameters and angulations of
aortoiliofemoral access as measured by MRA and CTA showed overall
very strong correlations (r= 0.819 to 0.996, all p<0.001), the agreement
of minimal vessel diameter between the two modalities revealed a
bias of 0.02 mm (upper and lower limit of agreement: 1.02 mm and
-0.98 mm).
Conclusion: In patients referred for TAVR, CMR measurements of
aortic annulus and minimal aortoiliofemoral diameters showed good
to excellent agreement. Decisions based on CMR measurements
regrading prosthesis sizing and transfemoral access would not have
modified TAVR-strategy as compared to a CTA-based choice.

Purpose: To evaluate the mid- and long-term outcome after
endovascular repair of isolated iliac artery aneurysms (IIAA).
Material and methods: All patients with IIAA undergoing
endovascular treatment at our institution were included. Aneurysms
were classified according to an anatomical classification and treated
with coiling of the internal iliac artery, stent-grafting of the common
to external iliac artery or a bifurcated aorto-iliac stent-graft.
Results: 72 patients with a total of 85 IIAAs underwent endovascular
repair between November 1996 and November 2015. Mean age was
73.9 ± 9.2 years. Common iliac artery involvement was observed in 63
(74.1 %), internal iliaca artery in 21 (24.7 %) and external iliac artery in
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P-4
Comparison of abdominal post-Lipiodol embolization volume
imaging, using either, next generation intra-procedural
Cone-Beam-CT(CBCT), or post-interventional multi-detectorcomputed-tomography(MDCT), in context of conventional
hepatic trans-arterial-chemoembolization(cTACE), regarding
radiation-dose, image-quality and workflow
L.S. Alizadeh1, T.J. Vogl2, R. Maeder1
1Institute for Interventional and Diagnostic Radiology Frankfurt,
University Hospital Frankfurt, Frankfurt, Germany, 2Institut für
Diagnostische und Interventionelle Radiologie, Klinikum der Johann
Wolfgang Goethe-Universität, Frankfurt, Germany
Purpose: To compare post-embolization volume imaging, using,
either intra-procedural Cone-Beam-CT(CBCT), or post-interventional
multi-detector-computed-tomography(MDCT), in context of
conventional hepatic trans-arterial chemoembolization(cTACE)
performed with Lipiodol, in terms of effective-dose, image-quality.
Material and methods: Effective-dose for both systems was
measured with over 40 metal-oxide-semiconductor-field-effecttransistors(MOSFETS)-detectors in an anthropomorphous phantom
for unenhanced standard-imaging protocols, plus adapted protocols
for better comparability. Image-quality(IQ) was retrospectively
evaluated for 54 real patients, receiving examinations on both
systems as a part of their treatment, in a blinded trial three
experienced radiologists with a 5-point Likert-scale(1-5), covering
clinical relevant criteria. Enhanced lesion size was measured on
both systems for each patient and compared to pre-interventional
magnetic-resonance-imaging(MRI)-sequences.
Results: Effective-dose of the 4second-CBCT-protocol was 4.7mSv
compared to 2.5mSv(p<0.05) with normal scan-length of 22.6cm in
the MDCT, and 2.1mSv(p<0.05) when the same scan-length of 17.5cm
is used, like the CBCT´s field-of-view. 3-second-CBCT generated 3.2mSv
effective-dose, corresponding to 50% increase versus MDCT.
Mean aberration of 5.45% lesion size in CBCT images versus 21.77%
in MDCT(p<0.05) was evaluated in comparison to MRI, after 4.8 hours
mean elapsed time between both examinations.
CBCT received significantly superior qualitative-IQ scores of 3.1±0.7 for
lesion delineation, compared to 2.4±0.9 evaluated for MDCT(p<0.05).
For general-IQ CBCT was evaluated with 3.0±0.6, compared to 3.1±0.4
for MDCT images(p>0.05).
Conclusion: Next generation CBCT should be considered as a feasible
alternative to MDCT for evaluation of post-cTACE Lipiodol status,
showing benefits for workflow e.g. quicker response time, higher
sensitivity for contrasted lesion delineation, and providing information
which might else get lost through washout. Still further patient-dose
reduction remains essential.

P-5
Transcaval approach for endovascular aortic interventions:
a systematic review
I. Wee1, A. Wong2, A.M. Choong3
1Yong Loo Lin School of Medicine, National University of Singapore,
Singapore, Singapore, 2Department of Advanced Internal Medicine,
National University Hospital, Singapore, Singapore, 3Department of
Cardiac, Thoracic and Vascular Surgery, National University Heart
Centre, Singapore, Singapore
Purpose: The caval-aortic path is a novel access route for endovascular
aortic interventions in aortic interventions, particularly for patients
unsuitable for traditional access routes including femoral, subclavian,
transapical, and aortic.
Material and methods: A systematic review was conducted as per
the PRISMA guidelines utilizing three electronic databases: Medline,
Embase, and Cochrane database.
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Results: There were 10 studies identified, including 7 retrospective
studies, 1 prospective cohort study, 2 case reports. Data on 209
patients (mean age 79.5 years5.1 years; 51.2% male) was abstracted
including preoperative work-up, technical procedure details, and
outcomes. The overall technical success rate for all procedures
is 96.2%, with a 4.3% mortality rate and a mean follow up of 17.9
months19.8 months. Individually in the various interventions, the
technical success rate of transcaval endoleak repair and transcatheter
aortic valve implantation (TAVI) was 94.4% and 97.5% respectively,
with a low 30-day mortality rate of 7.6% in the TAVI intervention.
Conclusion: There is encouraging evidence regarding the rates
of mortality and complications in the transcaval approach for
endovascular aortic interventions. It presents a feasible alternative
for a judiciously select group of patients who are not suitable for other
access routes.

P-6
Hemodynamic assessment of pre- and post-operative thoracoabdominal aneurysm through visceral hybrid repair
C. Ong1, I. Wee2, H.L. Leo1, A.M. Richards3, A.M. Choong4
1Biomedical Engineering, National University of Singapore, Singapore,
Singapore, 2Yong Loo Lin School of Medicine, National University of
Singapore, Singapore, Singapore, 3Department of Cardiology, National
University Heart Centre, Singapore, National University of Singapore,
Singapore, Singapore, 4Department of Cardiac, Thoracic and Vascular
Surgery, National University Heart Centre, Singapore, Singapore

Purpose: For management of thoracoabdominal aortic aneurysms
(TAAA), visceral hybrid repair (retrograde visceral bypass grafts
followed by completion endovascular stent grafting) represents
a robust and viable alternative to open surgery given significant
perioperative morbidity and mortality. However, the outcome of
hybrid repair remains unpredictable. In this case report, we reported
the hemodynamic differences pre- and post-treatment for assessment
of a TAAA repaired using the hybrid approach.
Material and methods: We reconstructed a 3D model incorporating
computational flow dynamics (CFD), from the CT scan of a patient with
Type VI TAAA. Realistic pulsatile flow and pressure waveform were
applied as boundary conditions for various arteries. A non-Newtonian
model was assumed for the fluid; with a no-slip condition at the aortic
wall. Of the 10 cycles of simulation, we utilized results of the last cycle
for analysis.
Results: There was a disturbed flow region found at the aneurysm
site pre-treatment, but not post-treatment. Interaction of small eddies
were evident at the aneurysm site. In addition, low WSS (<0.75Pa) was
found posteriorly at the aneurysm site, although this was not evident
at the main aortic trunk post-treatment.
Conclusion: Post treatment analysis demonstrated normal flow
patterns with no evidence of reduced WSS at the TAAA site. Our results
show that the visceral graft is able to augment the hemodynamic
environment, reducing risk of thrombus formation. CFD modelling
may be a useful adjunct to analyzing and predicting haemodynamic
changes, which can be useful in management of these patients.
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P-7
Transcarotid transcatheter aortic valve implantation: a
systematic review
I. Wee1, T. Stonier2, M. Harrison3, A. Wong4, A.M. Choong5
1Yong Loo Lin School of Medicine, National University of Singapore,
Singapore, Singapore, 2Urology, Princess Alexandra Hospital, Harlow,
United Kingdom, 3Department of General Surgery, Sir Charles
Gairdner Hospital, Perth, WA, Australia, 4Department of Advanced
Internal Medicine, National University Hospital, Singapore, Singapore,
5Department of Cardiac, Thoracic and Vascular Surgery, National
University Heart Centre, Singapore, Singapore
Purpose: The carotid artery is a novel access route for transcatheter
aortic valve implantation (TAVI), especially useful in patients
unsuitable for traditional access routes including transfemoral,
subclavian, transapical, and aortic. This systematic review summarises
the evidence on transcatheter aortic valve implantation via the carotid
artery for its efficacy and safety.
Material and methods: A systematic review was conducted as per
the Preferred Reporting Instructions for Systematic Reviews and Metaanalysis (PRISMA) guidelines on three online databases: Medline (via
Pubmed), SCOPUS, and Cochrane Database
Results: There were 8 non-RCTs identified comprising 650 patients in
four TAVI vascular access sites: transcarotid (TC)(N=364), transfemoral
(TF)(N=100), transapical (TAp)(N=151), transaortic (TAo)(N=35).
The 30-day rates of mortality and neurological complications for
transcarotid TAVI was 6.5% and 3.8% respectively, with 1 incidence
of myocardial infarction. Other complications included vascular
complications (7.7%), insertion of new pacemaker (17.4%), atrial
fibrillation (5.2%), and acute kidney injury (6.9%), bleeding episodes
(14.3%), of which 13 (3.6%) cases were life-threatening; 5 (1.4%) were
major; and 35 (9.3were minor cases. Follow-up to 1 year showed
19 further deaths. There were no significant differences in terms of
mortality rates (Risk ratio[RR]=0.31, 95%CI 0.05-1.79 P=0.19) and onset
of dialysis treatment (RR=2.53, 95%CI 0.31-19.78, P=0.38) between the
transcarotid and transapical groups
Conclusion: The available data on transcarotid TAVI show comparable
technical feasibility with other traditional access routes, representing
a viable alternative. However the paucity of data warrants the need
for larger randomized controlled trials to establish a firm conclusion.

P-8
Embolization of type 2 endoleak sac post endovascular
abdominal aortic aneurysm repair- a retrospective review
S. Karkhanis, M. Duddy, J. Hopkins
Interventional Radiology, University Hospital of Birmingham NHS
Foundation Trust, Birmingham, United Kingdom
Purpose: Type 2 Endoleaks (T2E) are the commonest endoleaks
encountered after Endovascular Repair (EVAR) for abdominal
aortic aneurysm. Their management still remains a dilemma with
poor understanding of pathophysiology. With recent emphasis on
embolization of endoleak sac (nidus), we analyzed safety and efficacy
of T2E sac embolization done at our institution.
Material and methods: Patients who had this procedure were
identified retrospectively from our local vascular database. Patient
demographics, procedural data and post procedural data was
collected from database and patient notes.
Results: Twenty One patients were identified between Sept 2006
and Nov 2017 (Average age= 80 years (67-94), M:F= 14:7). Twenty Six
embolization procedures were performed (21 Index procedures, 3re-intervention for recurrence, 2- re-intervention for previous failures).
Average time from detection of endoleak to first embolization was 33
months (3-109 months). Percutaneous left paravertebral/ transcaval
approach was used in 22 procedures, with transarterial approach in
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4 patients. Liquid embolics, coils and combination of two was used
in 19, 1 and 5 cases respectively. We achieved technical success in 24
procedures (92%).We abandoned procedure in 2 cases (8%), for the
same patient, due to high flow IMA outflow, which was subsequently
embolized successfully. Only two patients had immediate abdominal
pain during the procedure of endovascular injection of liquid embolics
which settled conservatively (7%). Average follow up time was 15.5
months (0-58). 18 patients demonstrated a reducing/ stable sac size
or a negligible increase in sac size (90%). Average Fluoroscopy time
was 12 min (1.3-42).
Conclusion: Percutaneous or endovascular embolization of T2E sac
is a safe and effective procedure to manage enlarging aneurysm sacs
with T2E. We will have a greater understanding of this procedure by
performing more cases and by achieving longer follow ups.

P-9
Endovascular treatment for TASC C and D aorto-iliac lesions
P.P. Sousa, P. Brandão, A. Canedo
Vascular Surgery, Centro Hospitalar Vila Nova de Gaia/Espinho, Vila
Nova De Gaia, Portugal
Purpose: Trans-Atlantic Inter-Society Consensus support open surgery
for C and D aorto-iliac lesions, displaying better long-term durability
for open bypass compared to endovascular treatment. We wondered
if, with the actual development of endovascular armamentarium,
this group of patients would riposte satisfactorily to endovascular
approach.
Material and methods: We analyzed technical success rate, patency,
and complications in this specific group of patients treated by
endovascular procedure between 2014 – 2016.Data from 44 patients,
39 males, was achieved.
Most (n=21) were claudicate, three presented with concomitant
aneurysm and peripheral occlusive disease and the rest (n=20) had
critical limb ischemia.
Follow up for treated aorto-iliac lesions were assessed by duplex
ultrasonography examination and ankle-brachial index (ABI)
measurement. When necessary angioCT was also performed.
Results: Baseline characteristics and risk factors of both groups were
comparable. No bilateral common iliac occlusion was observed. We
attained 100% technical success rate and 1-year primary patency
rate was 95% for TASC C lesions and 92% for TASC D lesions, with no
statistically significant difference between the groups. Stenting was
used in all procedures. We registered 7% complications with access
site without major adverse events. Post intervention mean increase
in ABI was 0,54.
Conclusion: With current technical and device advances, TASC C and
D aorto-iliac lesions might be, nowadays, treated with endovascular
procedures with comparable outcomes to those already published
for TASC A and B lesions, so as open surgery for TASC C and D lesions,
supporting its practice.
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P-10
Aortic remodelling following type B dissections using
the PETTICOAT technique
L. Cardarelli-Leite1, Y. El Hgar2, A. Hadjivassiliou1, K. Arsenault3,
J. Chung1, J. Price4, J. Faulds3, D. Liu5, S. Ho1, G. Legiehn1,
L. Machan6, D. Klass7
1Department of Radiology - Interventional Radiology, University
of British Columbia, Vancouver, BC, Canada, 2Radiology, Liverpool
Hospital, Liverpool, NSW, Australia, 3Vascular Surgery, University of
British Columbia, Vancouver, BC, Canada, 4Cardiac Surgery, University
of British Columbia, Vancouver, BC, Canada, 5Interventional Radiology,
Vancouver General Hospital, Vancouver, BC, Canada, 6Radiology,
University of British Columbia Hospital, Vancouver, BC, Canada,
7Interventional Radiology, Vancouver Coastal Health, Vancouver, BC,
Canada
Purpose: Evaluate thoracic aortic remodeling in complicated acute or
subacute type B dissection treated with TEVAR using the PETTICOAT
technique.
Material and methods: Single-centre retrospective study from
November 2012 – December 2017. Complicated acute or subacute
type B dissection treated with a single covered graft and uncovered
dissection stents (Alpha Zenith and Nitinol dissection, Cook Medical,
Bloomington, IN) were included.
The true and false lumen and overall aortic diameter measured
at the isthmus, mid descending and diaphragmatic hiatus using
orthogonal measurements. The latest follow-up CTA was used to
assess remodeling.
Diameter decrease (mm) is expressed as negative and increase as
positive. Statistical analysis was performed using the paired t-test.
Results: 18 patients were included, with a mean age of 62.4 years (35
– 80,6). Mean follow-up of 303.9 days (3 – 1272).
Pre-TEVAR mean overall diameters (mm): largest 41.3(±8,9); isthmus
39.9(±7.7); mid-descending 37.7(±8.2); diaphragmatic hiatus
35.1(±5.2). False lumen: isthmus 15.9(±7.9); mid-descending 19.6(±6.8);
diaphragmatic 18.5(±8.6). True lumen: isthmus 24.1(±5.4); middescending 18,1(±7.3); diaphragmatic 16.6(±9,8).
Post-TEVAR overall diameters: largest 38.6(±7.1); isthmus 33.5(±6.3);
mid-descending 35.5(±6.3); diaphragmatic 35.1(±8.6). False lumen:
isthmus 3.3(±5.6); mid-descending 4.9(±6.0); diaphragmatic 6.4(±7.7).
True lumen: isthmus 30.2(±5.2); mid-descending 30.6(±6.5); diaphragm
28.7(±7.3).
Overall aortic diameter change -2.7mm (-6.5%; p=0.2); true lumen
mean increase 6.2mm isthmus (+25%; p<0.01); 12.5 mid-descending
(+58%; p<0.0001) and 12.1 diaphragm (+58%; p<0.0001). False lumen
mean decrease -12.6mm isthmus (-396%; p<0.0001); -14.7 middescending (-300%; p<0.0001); -12.1 diaphragm (-189%; p<0.0001).
Conclusion: Significant remodeling of the true and false lumen is seen
using the PETTICOAT technique.

P-11
Influence of tumor margins in a dosimetry partition model for
liver radioembolization
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partial volume effects lead to potential spill-out effects. Therefore,
we investigated the influence of tumor margins on dose calculation.
Material and methods: Ten patients with overall 38 tumors were
divided into groups according to the sizes of their tumors: only small
tumors (<50 ml), at least one medium tumor (50 to 300 ml), at least
one large tumor (>300 ml). Liver and tumor volumes were defined
on GD-EOB-DTPA MRI and propagated via deformable registration
onto the MAA SPECT. Different margins around tumors (4, 11 mm)
were excluded from the normal liver volume during partition dose
calculation.
Results: In all cases, an expected decrease of liver dose was computed
for increasing margins. The 4 and 11 mm margins had an impact of
0.5+/-0.5 Gy and 2.1+/-1.8 Gy on normal liver dose in small tumor
patients, of 7.1 Gy in medium tumor patients, and 2.4+/-1.5 Gy and
10+/-5.5 Gy for the large tumor patients respectively.
Conclusion: The normal liver dose is biased by partial volume and
spill-out effects in close vicinity of tumor volumes. The exclusion of a
margin has relevant impact for medium and large lesions and should
be considered in radioembolization dose calculation.

P-12
Endovascular treatment of late complications of open surgical
repair in abdominal and iliac segment
P. Szopinski1, E. Pleban1, P. Ciostek 2
1Clinic of Vascular Surgery, Institute of Haematology and Transfusion
Medicine, Warsaw, Poland, 2First Chair and Clinic of General and
Vascular Surgery, Second Faculty of Medicine, Medical University of
Warsaw, Warsaw, Poland
Purpose: Promising results of endovascular primary abdominal
aortic aneurysm treatment prompts one to consider its applying to
manage complications of the previous open procedures. The study
aimed at assessing the technical feasibility of applying endovascular
methods to manage complications in patients who had undergone
conventional repair procedures involving the aorto-iliac segment.
Material and methods: From 2009 to 2017, 32 patients (30 males, 2
females), aged 60 – 82 years, underwent endovascular procedures as
reinterventions to manage paraanastomotic aneurysms and new true
aneurysms in aorto-iliac segment. Twenty one patients had undergone
primary implantation of a tube aortic graft, one ilio-femoral graft and
remaining patients bifurcated bypass grafts.
Results: Twenty three bifurcated, three branched devices stentgrafts and six aorto-uniiliac stent grafts were implanted . One patient
required the implantation of two aorto-uniiliac stent grafts, followed
by a bifurcated stent graft a year later. Eight patients required
additional intraoperative procedures as a secondary procedure. In all
of the analysed cases, perianastomotic pseudoaneurysms and true
aneurysms were successfully managed.
Conclusion: Endovascular perianastomotic aneurysm treatment is
technically feasible and associated with a low risk of perioperative
complications, and a high surgical efficacy. Due to altered anatomy of
the ilioaortic segment, familiarity with the equipment and experience
in the endovascular techniques is of crucial significance.

N. Spahr1, N. Abolmaali2, R. Kikinis3, A. Schenk 3
1CTP, Liver, Quant. Pathology, Fraunhofer Institute for Medical Image
Computing MEVIS, Lübeck, Germany, 2Department of Radiology,
Städtisches Klinikum Dresden, Dresden, Germany, 3CTP, Liver, Quant.
Pathology, Fraunhofer Institute for Medical Image Computing MEVIS,
Bremen, Germany

P-13

Purpose: The spatial distribution of particles in radioembolization
of the liver can be modeled based on morphological (CT or MR) and
functional (SPECT or PET) imaging. For related dose calculation, two
factors are critical: the boundary definition of tumors and the spatial
imaging of particles in the MAA scan. The Y-90 emitting range and

Learning objectives: Presentation, diagnosis and treatment options
in patients with mycotic pseudoaneurysms after orthotopic liver
transplantation
Background: Orthotopic liver transplantation is a treatment
for patients with end-stage acute or chronic hepatic disease.

Mycotic pseudoaneurysms in orthotopic liver transplant
patients
S.A. Chapman, R. Ahmed, P. Tantrige, D. Huang, P. Kane, J. Wilkins
Radiology, King’s College Hospital, London, United Kingdom
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Pseudoaneurysms are rare complications of hepatic transplantation
that develop at the arterial anastomosis, a tied off vessel, or at an
intra-operative liver biopsy site. Mycotic pseudoaneurysms are
even rarer complications; patients can be asymptomatic or have
symptoms related to pressure affects, fistulation, rupture or infection.
Haemorrhage due to mycotic pseudoaneurysm rupture is frequently
fatal.
Clinical Findings/Procedure: We describe our centre’s experience
of three orthotopic liver transplant patients with mycotic
pseudoaneurysms occurring at the hepatic artery conduit anastomosis
with the aorta. The clinical presentations, CT and PET imaging features
that enabled diagnosis and management plans including antimicrobial
therapy, surgical resection and endovascular stenting are discussed.
Conclusion: Mycotic pseudoaneurysms are a very rare complication
after orthotopic liver transplant. Patient presentation is variable, but
diagnosis with CT and PET is critical to enable prompt treatment
reducing the risk of pseudoaneurysm rupture and patient demise.
Multi-disciplinary management plans are complex requiring medical,
surgical and radiological interventions. Potential risk factors and
options for imaging surveillance in high risk patients are proposed.

P-14
Mycotic aneurysms: to graft or not to graft?
R. Frood, E. Palkhi, C. Hazar, K. Flood
Vascular Radiology, Leeds Teaching Hospitals NHS Trust, Leeds, United
Kingdom
Learning objectives:
1. To present the imaging features of mycotic aortic aneurysms
2. To provide an up to date review of the management pathway of
mycotic aortic aneurysms
Background: Mycotic aneurysms arise from infection of the arterial
wall, usually caused by bacteria. They occur in around 2% of all aortic
aneurysms in western society with the classical triad of symptoms
being fever, abdominal or back pain and palpable aneurysm. However,
many patients can present with non-specific abdominal or chest
pain. The mortality is high with the most common complications are
rupture, continued infection and embolic infarct.
Clinical Findings/Procedure:
Imaging
A pictorial review of the imaging findings is presented. The main
imaging feature is a saccular out-pouching in a location which is
unusual for athermanous disease. This is often associated inflammatory
change which may include the presence of a collection.
Review of management
We provide an overview of the current literature on the management
of mycotic aneurysms.
Surgical debridement has traditionally been seen as the gold standard
management of these patients, with endovascular graft stenting used
as an emergency procedure for rupture, a secondary solution when
surgery was deemed impossible or a bridging therapy before surgery.
However, recent retrospective multi-centre studies have reported
better short term outcomes and similar long term outcomes for
patients treated with EVAR compared to open repair. This highlights
the potential for change in clinical practice.
Conclusion: Mycotic aneurysms are associated with high mortality
where endovascular invention may be appropriate as a first line
treatment in select cases.
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P-15
Nellix endovascular aneurysm sealing system: post-treatment
imaging findings
F. Daviddi1, I. Bargellini1, G. Lorenzoni2, R. Cervelli1, A. Boccuzzi1,
F. Acquafredda1, D. Caramella1, R. Cioni1
1Diagnostic and Interventional Radiology, University of Pisa, Pisa, Italy,
2Diagnostic and Interventional Radiology, Cisanello-Pisa, Pisa, Italy
Learning objectives: To describe the most common CT findings
following endovascular aneurysm sealing (EVAS) with Nellix
aortic stent-graft and to review peculiar imaging features of EVAS
complication.
Background: EVAS with Nellix stent-graft is an emerging treatment
option for infrarenal aortic aneurysms (AAAs). This stent-graft is
made of 2 polytetrafluoroethylene-covered cobalt-chromium stents
surrounded by a polyurethane endobag, that is inflated during the
deployment with diluted contrast medium. This unique structure
results in unconventional findings on CT in the postoperative period
that could be misleading and need to be taken into account to avoid
false positive results.
Clinical Findings/Procedure: Early post-EVAS findings may include
asymmetric endobag filling, small amount of air in the endobag,
minimal increase in the AAA diameter and intraluminal thrombus
(ILT) displacement.
Late post-EVAS findings may include a modification in the endobag
radiodensity (namely, a decrease in the central radiodensity associated
with its increase at the edges), a trend towards a decrease in ILT volume
and a straightening of the aorto-iliac anatomy.
These findings do not usually have any clinical impact.
Post-EVAS endoleaks seem to have different incidence and imaging
appearances, compared to conventional EVAR. Moreover, the
radiodensity of the endobag implies the acquisition of unenhanced
images to differentiate the endobag from a possible endoleak.
Conclusion: Post-EVAS imaging surveillance may represent a
diagnostic challenge; the knowledge of its peculiar imaging features
and of their predictable temporal changes allows a confident
assessment of follow-up imaging.

P-16
Successful endovascular embolization of an intralobar pulmonary sequestration
A. Borzelli1, A. Paladini2, G. Cangiano1, F. Giurazza3, F. Corvino1,
M. Silvestre1, G. de Magistris1, S. Tecame1, F. Amodio1, E. Cavaglià1,
R. Niola1, G.E. Vallati4
1Vascular and Interventional Radiology, Cardarelli Hospital, Naples,
Italy, 2Radiology, Università Cattolica del Sacro Cuore, Policlinico
Universitario A. Gemelli, Rome, Italy, 3Interventional Radiology,
Ospedale Antonio Cardarelli di Napoli, Naples, Italy, 4Interventional
Radiology, IFO Istituto Regina Elena National Cancer Institute, Rome,
Italy
Clinical History/Pre-treatment Imaging: 43–year-old woman
affected by recurrent hemoptysis.CT-angiography of the chest was
performed in emergency setting.Intralobar pulmonary sequestration
in the right lung lower lobe was found.A bulky aberrant artery
originating from the thoracic aorta supplied the pulmonary
sequestration.
Treatment Options/Results: Diagnostic arteriography confirmed the
presence of intralobar pulmonary sequestration.
The endovascular embolization was made through super-selective
catheterization of the vascular malformation with coaxial technique
by 2.7 Fr micro-catheter and releasing multiple metal micro-coils(6
to 8mm)inside the arterial vessels of pulmonary sequestration. In
conclusion,3 metal coils(12mm and 14mm)were positioned, directly
from the main catheter isolating the main afferent artery trunk from
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the descending aorta.Post-procedural angiography showed complete
devascularization of the malformation. Patient has never experienced
hemoptysis again and remained asymptomatic for one year after the
procedure. Technical success was confirmed by the follow-up chest
CT-angiography.
Discussion: The conventional treatment of pulmonary sequestration
consists in surgical resection, but in the last few years endovascular
embolization has been proposed as a valid therapeutic alternative.
In this case,we considered appropriate the use of metallic coils as
embolizing material.Their distal compaction was effective in achieving
an adequate slowing down of arterial inflow, avoiding embolization
in non-target vessels and preventing migration and displacement.
Take-home Points: Pulmonary sequestration is a congenital
malformation characterized by dysplastic pulmonary tissue
which receives blood supply by arterial systemic system,not in
communication with tracheobronchial tree.It could be asymptomatic
but can also cause recurrent infections and hemoptysis,sometimes
massive and fatal.Endovascular arterial embolization is an effective
and minimally invasive technique that should be considered among
therapeutic options for symptomatic patients as an alternative to
surgery.

P-17
Endovascular treatment of an actively hemorrhaging stab
wound injury to the abdominal aorta at the level of celiac trunk
C.H. Jeon, C.W. Kim, H. Kwon
Radiology, Pusan National University Hospital, Busan, Korea
WITHDRAWN

P-18
Novel approach in the treatment of abdominal aortic ulcers
and focal dissections
L. Fernández Rodríguez, T. Hernández Cabrero, J.R. Novo Torres,
R. Rodriguez Diaz, G. Garzón Moll, M.D. Ponce-Dorrego
Interventional Radiology, Hospital General Universitario La Paz,
Madrid, Spain
Clinical History/Pre-treatment Imaging: 57 years old smoker
male with clinical history of hypertension and a thoracic aortic
endoprosthesis implanted 3 years ago arrives to the emergency
department with lumbar pain and hypertension crisis. The
CT-angiogram reveals two focal dissections with intimal rupture in the
abdominal aorta. The lesions show early growth in the follow-up CT,
with intramural hematoma formation. Urgent endovascular treatment
with embolization of the ulcers is decided.
Treatment Options/Results: DSA shows 2 penetrating aortic ulcers
communicated with T12-intercostal artery and L2-lumbar artery.
Firstly, the origin of T12 was catheterized and embolized (toguether
with the ulcer) with a retractable coil. Due to the fact that it was not
possible to catheterized L2-artery, a microcatheter was placed into the
second ulcer, which was embolized with glue with satisfactory results.
Discussion: Abdominal aortic ulcers (aPAUs) are a rare clinical
condition. They may be initially managed with an aggressive
antihypertensive medical therapy but if symptoms or signs of
progression are noticed, surgical or endovascular treatment might
become necessary due to the risk of complications. However,
endovascular treatment, despite being an attractive alternative, could
not always be feasible since standard management of aPAUs could
bring intra/perioperative complications when they are close to visceral
or renal arteries, making them not viable in such cases.
Take-home Points: We propose a novel approach in the treatment
of complicated aPAUs as a life-saving and low-risk alternative to
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endovascular therapeutic procedures such us fenestrated endografts,
hybrid procedures, the chimney technique or multilayer stents. Our
procedure had excellent early and long-term results.

P-19
Intercostal arterial bleeding treated by transarterial embolization (TAE) achieved by fenestration of false aortic lumen
P. Boscarato1, M. Rosati1, A. Borgheresi2, C. Micarelli1, M. Fichetti1,
S. Alborino1, E. Paci1, R. Candelari1
1Radiologia Interventistica, Azienda Ospedaliera Ospedali Riuniti,
Ancona, Italy, 2Radiology, School of Radiology, Università Politecnica
delle Marche, Ancona, Italy
Clinical History/Pre-treatment Imaging: A 78 y.o. woman accessed
the Interventional Radiology Department for hemorrhagic shock
caused by acute bleeding after pleural drainage. Three months before
she underwent to aortic valve and ascending aorta replacement for
a type A dissection.
Contrast-enhanced CT scan demonstrated the right intercostal arteries
originating from the false aortic lumen and an active bleeding from
the 10th right intercostal artery with massive hemothorax.
Treatment Options/Results: Aortic angiography, performed after
retrograde femoral access, confirmed the aortic dissection with lack
of opacification of the false aortic lumen and its branches (Fig.1).
Visualization of the right intercostal arteries was achieved with a
fenestration of the aortic dissection flap through the true lumen by
using a 4 Fr angiographic catheter (Cobra C1, Cordis) and a PTFE coated
0.035” guidewire (Amplatz extra stiff, Cook). Active bleeding from
the 10th intercostal artery was confirmed (Fig.2a). Embolization was
successfully achieved with superselective catheterism and by using
pushable coils (Complex Helical, Boston Scientific) (Fig.2b).
Discussion: Even though TAE after endovascular fenestration of aortic
dissection flap is a high-risk procedure, it is a valuable therapeutic
strategy in a life-threatening acute bleeding scenario when surgical
treatment is not feasible.
Take-home Points: TAE after aortic dissection flap fenestration is
feasible as life-saving procedure in life-threatening arterial bleedings.

P-20
Endovascular treatment of aneurysm caused by penetrating
aortic ulcer by detachable coils, glue and covered stent
J. Egge1, I.K. Tesdal2
1Department of Radiology, Haugesund Sjukehus, Haugesund, Norway,
2Department of Radiology, Klinikum Friedrichshafen, Friedrichshafen,
Germany
Clinical History/Pre-treatment Imaging:
Purpose: To evaluate the technical and clinical success rate of
embolization of an aneurysm by using detachable fibered coils, glue
and a covered stent.
Patient and Clinical Findings: A 61 year old woman, smoker was
operated 14 years earlier because of claudication due to an occluded
left common iliac artery. Thromboendarterectomy of both common
iliac arteries was done and a Dacron patch was sewn over the anterior
wall of the aortic bifurcation.
A CT scan was taken, and an aneurysm of the left common iliac artery
30 x 30 x 68 mm was diagnosed. The left external iliac artery was
occluded and there was a significant stenosis in the distal aorta and
in the right common iliac artery.
Treatment Options/Results: Via the left brachial artery through a
90 cm 6 French sheath, a multipurpose catheter was placed in the
aneurysm. 12 pcs. of long detachable fibered macrocoils and 1 ml of
Histoacryl was placed in the aneurysm. After PTA of the stenoses, a
covered stent was placed over the aneurysm.
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The blood flow in the aneurysm was excluded without endoleak. The
right common, external and internal iliac arteries were open without
residual stenoses.
A CT scan 8 weeks later confirmed no endoleak, stenoses and an open
covered stent.
Discussion: The results suggest that the combination of covered
stent, detachable coils and glue is an effective treatment to exclude
penetrating aortic ulcer causing an aneurysm.
Take-home Points: It is important to have access both from the left
arm and the right common femoral artery.

P-21
Transapical plug embolization of an aortic valvular
pseudoaneurysm
S. Kao1, N. Koney1, G. Tse1, O. Aksoy2, M. Kwon3, J.M. Moriarty4
1Radiology, UCLA Medical Center, Los Angeles, CA, United States of
America, 2Medicine, UCLA Medical Center, Los Angeles, CA, United
States of America, 3Surgery, UCLA Medical Center, Los Angeles, CA,
United States of America, 4Radiology, Ronald Reagan UCLA Medical
Center, Los Angeles, CA, United States of America
Clinical History/Pre-treatment Imaging: 28-year-old female with a
history of Marfan syndrome and open repair of Type A aortic dissection
with a mechanical aortic valve replacement and right coronary
bypass graft was noted to have a pseudoaneurysm arising from the
left ventricular outflow tract adjacent to the mechanical aortic valve
during open Type B aortic dissection repair. Subsequent imaging
demonstrated growth to 3 cm and 13 mm neck in two months.
Treatment Options/Results: Options included open surgical repair,
hybrid approach with transapical access, direct CT-guided puncture
or transbrachial/transfemoral endovascular approach. Given her
history of Marfan syndrome and multiple cardiac/aortic surgeries,
she was at high risk for wound complications after open repair.
CT-guided puncture would have been difficult due to proximity to
the right coronary artery and posterior location. Transbrachial/femoral
endovascular embolization was not feasible due to the acute angle of
the pseudoaneurysm neck and presence of a mechanical aortic valve.
A hybrid transapical access was obtained, a 10 Fr sheath advanced
to the pseudoaneurysm neck and a 22 mm Amplatzer vascular plug
was placed within the pseudoaneurysm sac. Follow up at 3 months
demonstrated persistent closure of sac.
Discussion: Cardiac pseudoaneurysms can occur after myocardial
infarction, aortic valvular surgery, endocarditis, trauma and ablation.
Between 1966 and 2009, there were 88 pseudoaneurysms of the mitralaortic-intervalvular fibrosa described in the literature, the vast majority
of which were treated surgically. To our knowledge, transapical
embolization of mechanical aortic valvular pseudoaneurysms has
yet to be described in the literature.
Take-home Points: Transapical plug embolization may be considered
for treatment of mechanical aortic valvular pseudoaneurysms.

P-22
Repair of a displaced abdominal endograft: “off-the-shelf”
emergency EVAR
P. Biondetti1, P.M. Brambillasca1, G. Spadarella1, S. Zannoni1,
M.L. Jannone Molaroni1, S.A. Angileri1, A.M. Ierardi1, G. Carrafiello2
1Radiology, University of Milan, San Paolo Hospital, Milan, Italy,
2Diagnostic and Interventional Radiology, University of Milan, Milan,
Italy
Clinical History/Pre-treatment Imaging: A 73 year old man with
history of myocardial infarction, cardiac bypass and aortic valve
replacement, hypertension, chronic kidney disease, dyslipidemia, and
chronic atrial fibrillation, underwent in 2007 a repair of an abdominal
aortic aneurysm through the placement of a bifurcated aorto-iliac

192

endograft. A follow up contrast-enhanced CT 10 years later revealed
a progression of the aneurysmatic disease with cranial extension up
to the thoracic aorta and caudal displacement of the graft.
Treatment Options/Results: Given age, clinical conditions
and comorbidities, the only possible therapeutic approach was
endovascular. Surgical access to femoral arteries and to left brachial
artery was provided. A off-the-shelf branched endograft was placed
in order to have its distal end positioned into the old graft and its
proximal end at the level of the thoracic aorta. To ensure adequate
sealing, an aortic cuff was placed over its cranial end, and a second
bifurcated aorto-iliac graft was placed over its caudal end. Finally,
selective catetherization of the celiac trunk, the superior mesenteric,
and the two renal arteries was performed through the endograft’s
branches, and covered stents were placed in each one of these vessels.
The final angiogram showed adequate patency of the splanchnic
vessels and exclusion of the aortic aneurysm.
Discussion: Emergent repair of a displaced endograft is a rare
and complex case, but could still be performed using off-the-shelf
materials, allowing the prompt resolution of the case, and a reduction
of costs, if compared to custom grafts.
Take-home Points: A long-term follow-up after EVAR can reveal lifethreatening long-term complication and allow prompt re-intervention.

Biliary intervention
P-23
A risk predictive nomogram for early biliary infection after
percutaneous transhepatic biliary stenting in malignant biliary
obstruction
H.-F. Zhou, J. Lu, H.-D. Zhu, J.-H. Guo, G.-J. Teng
Interventional Radiology & Vascular Surgery, Zhongda Hospital,
Southeast University, Nanjing, China
WITHDRAWN

P-24
Advanced techniques for ultrasound-guided percutaneous
transhepatic biliary drainage in difficult situations: feasibility
and safety
M. Tamura, S. Nakatsuka, M. Misu, J. Tsukada, N. Ito, M. Inoue,
M. Jinzaki
Radiology, Keio University School of Medicine, Tokyo, Japan
Purpose: To establish the classification and investigate the safety
and feasibility of advanced techniques (AT) for ultrasound (US)
-guided percutaneous transhepatic biliary drainage (PTBD) in difficult
situations.
Material and methods: 354 consecutive PTBD procedures performed
between August 2007 and December 2016 were included. The
following information was collected: PTBD with AT or not; dilated
or non-dilated bile duct; technical success; procedure-related
complications. Procedures are divided into two groups: one which
included US-guided PTBD with AT (AT group) and the other without AT
(US group). AT was classified, and technical success and complication
rate of AT group were calculated, and then compared with those of
US group.
Results: AT group included 40 procedures and US group 314
procedures. AT group included more patients of non-dilated bile
ducts than US group (82.5%, 33/40 and 29.0%, 91/314, respectively,
p<0.0001). AT was classified into four techniques: Opacification
of biliary system via other drain (n=15); Catheter/snare/guidewire
insertion via other drain (n=12); Tract approach (n=8); CT-guided PTBD
(n=5). Technical success rate of all patients, AT group, and US group
were 96.0% (340/354), 96.8% (304/314), and 90% (4/36), respectively,
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which shows no statistical difference between the two groups
(p=0.061). Procedure-related complication rate of AT group was 10%
(4/40) and significantly higher than that of US group (2.9%, 9/314)
(p=0.047), but all complications in AT group were minor complications.
Conclusion: AT, which was applied mainly for non-dilated bile ducts
and classified into four techniques, can provide a safe and feasible
solution for US-guided PTBD in difficult situations.

P-25
Percutaneous transhepatic bilioplasty with placement of
biodegradable biliary stents for treatment of post-liver transplant biliary anastomotic strictures: a single center prospective study
G. Barbiero1, M. Battistel1, C. Mattolin1, M. Senzolo2, P. Boccagni3,
G. Zanus3, P. Burra2, U. Cillo3, D. Miotto1
1Department of Medicine, University Radiology, Padua, Italy,
2Department of Surgery, Oncology and Gastroenterology, Multivisceral
Transplant Unit, Padua, Italy, 3Department of Surgery, Oncology and
Gastroenterology, Hepatobiliary Surgery and Liver Transplant Center,
Padua, Italy
Purpose: To evaluate the outcome of patients treated with
Percutaneous Transhepatic Bilioplasty (PTB), with or without
placement of Biodegradable Biliary Stents (BBS) for treatment of Biliary
Anastomotic Strictures (BAS) after Liver Transplantation (LT).
Material and methods: All adult LT recipients who developed a
clinically significant BAS between January 2014 and June 2017 were
prospectively enrolled. PTB was performed as first therapeutic
approach and repeated monthly. Later polydioxanone-made BBS
(Ella-DV biliary stent, Czech Republic) were used in refractory BAS after
two ineffective PTB procedures. Biochemical and radiological exams
were performed following PTB/BBS placement.
Results: Forty-three patients (M/F 30/13; median age, 57.4 years;
median MELD at LT, 18; 55.8% transplanted for viral hepatitis, 39.5%
with HCC) were enrolled; 37 (86%) and 6 (14%) underwent duct-toduct anastomosis without T-tube and choledochojejunostomy,
respectively; median stricture lenght and proximal choledochal
dilation were 5 mm and 10 mm, respectively; median time between LT
and development of BAS was 6 months. After PTB, complete resolution
of BAS was achieved in 26/44 (59%) patients, whereas 18 (41%)
developed refractory BAS, treated with choledochojejunostomy and
BBS placement in 3/18 (16.6%) and 15/18 (83.4%) patients, respectively.
Complete resolution of BAS was achieved in 13/15 (86.6%) patients
treated with BBS placement, with a significant improvement in ALT
(72 vs 23 U/L, p=0.001), ALP (215 vs 138 U/L, 0.02) and bilirubin (21 vs 9
umol/L, p=0.04) after a mean follow-up time of 16.5 months.
Conclusion: BBS placement is effective to treat refractory BAS in the
LT recipients, and it could be evaluated as first line treatment of this
complication.

P-26
Clinically significant bleeding after percutaneous biliary
drainage catheter insertion – a single centre retrospective
analysis from Singapore General Hospital
M. Wang, S. Leong
Department of Vascular and Interventional Radiology, Singapore
General Hospital, Singapore, Singapore
Purpose: Percutaneous biliary drainage catheter insertion (PBDC) for
biliary obstruction carries a small but potentially life-threatening risk
of bleeding. This study aims to evaluate the incidence and risk factors
for clinically significant bleeding (CSB) after PBDC.
Material and methods: A total of 619 patients underwent 754 PBDCs
between 2010 and 2015. Patient demographics, clinical/biochemical
parameters and the incidence of CSB following PBDC were obtained
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from electronic medical records. CSB was defined as red blood cell
transfusion or arterial embolization (for postprocedure drop in
haemoglobin ≥ 2g/dL or clinical signs of bleeding) within 3 days
postprocedure.
Results: CSB occurred after 17 (2.3%) of 754 PBDCs, of which only 2
(0.3%) required post-procedure embolization. Univariate analysis of
antithrombotic therapy, age, renal failure, liver disease and catheter
size – showed no significant risk factor for CSB.
82 (10.9%) of 754 PBDCs were performed on patients on longterm
antithrombotic therapy: 69 on antiplatelets, 12 on anticoagulants and
1 on both. Of these, 38 (30 on antiplatelets and 8 on anticoagulants)
were performed on patients in whom therapy could not be
discontinued; receiving periprocedural blood product transfusions
(frozen plasma, platelets) as per departmental guidelines. No major
adverse transfusion reaction was reported.
Conclusion: CSB rates following PBDC compared favourably with
the literature. Though failure to identify a significant risk factor for
CSB may be due to low incidence of this complication, patients
on antithrombotic therapy at the time of PBDC who received
periprocedural blood product transfusions showed no significant
increase in CSB rates and did not suffer any major adverse transfusion
reaction.

P-27
Percoutaneous transhepatic biliary drainage (PTBD) in
palliation of oncological obstructive jaundice: quality of life
secondary to right versus left approach
C. Gozzo1, D.G. Castiglione1, M.C. Calcagno2, A. Boncoraglio3,
G. Caltabiano4, P.V. Foti5, S. Palmucci3, A. Basile3
1Section of Radiological Science, Di.Bi.Med, University of Palermo,
AOUP Policlinico Giaccone, Palermo, Italy, 2Radiology, Policlinico
Universitario, Catania, Italy, 3Radiology Institute, Policlinico G.
Rodolico, Catania, Italy, 4Diagnostic and Interventional Radiology
Department, Garibaldi Hospital, Piazza Santa Maria del Gesù, Catania,
Italy, 5U.O. Radiodiagnostica e Radioterapia, University of Catania,
Catania, Italy
Purpose: PTBD is an important imaged-guided used in palliation of
oncological obstructive jaundice for decompression of hepatic biliary
ducts. Our purpose is to demonstrate the difference between right
and left PTBD approach in terms of Quality of Life (QoL).
Material and methods: From February 2017 to December 2017,
30 patients (17 M and 13 F; mean age 71 ± SD 10) with oncological
obstructive jaundice, were randomized to underwent right or left
PTBD approach. Patients were divided into two subgroups (both of
15): Subgroups A (right approach) and Subgroups B (left approach). In
order to demonstrate the difference in terms of QoL between this two
subgroups, we asked patients to answer to “EORTC QLQ-21 (modified
version)” questionnaire, during the week following the treatment.
Statistical analysis was performed using two-tailed t-test.
Results: We observed no significant difference (p> 0.05) in terms of
resolution of jaundice, side effects, weight loss and complications. The
management of biliary drainage was more difficult in Subgrooup A
compared to Subgroup B (p< 0.05). Finally, Subgroup A showed higher
intercostal pain and respiratory difficulties compared to Subgroups B
with an extremely significant difference (p< 0.001).
Conclusion: Our results show that both right and left PTBD approach
are similar in terms of technical success and resolution of jaundice. In
our experience, right approach is associated with greater intercostal
pain and more respiratory difficulties compared to the left one.
Therefore, putting the Quality of life of patients first, we can assume
that left access is better then the right one in terms of QoL.
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P-28
Biliary percutaneous transluminal forceps biopsy.
Identification of factors associated with higher sensitivity in 70
patients with malignant jaundice
P. Huespe1, S. Oggero1, O. Mazza2, M. de Santibañes2, R. SanchezClaria2, E. de Santibañes2, J. Pekolj2, S.H. Hyon1
1Image Guided Minimally Invasive Surgery, Hospital Italiano de Buenos
Aires, Buenos Aires, Argentina, 2Hepato Pancreatic Biliary Surgery,
Hospital Italiano de Buenos Aires, Buenos Aires, Argentina
Purpose: To identify factors associated with higher sensitivity in
percutaneous transluminal forceps biopsy (PTFB) for malignant biliary
obstruction.
Material and methods: Seventy patients (women, 37;
men, 33; age 65 +/-16-yr) with history, tumour markers and
MR-cholangiopancreatography consistent with malignant obstructive
jaundice underwent percutaneous transhepatic cholangiography
(PTC). PTFB was done using the cross-push-hold technique, with a
1.8-mm flexible forceps (Captura-Cook Endoscopy) inserted through
a 7-FR sheath alongside a 0.035-inch hydrophilic guide-wire previously
negotiated across the stricture. Four to six specimens/patient were
obtained at intrahepatic duct, 19; hilum, 28; common bile duct, 12; or
ampulla, 11. Variables analysed for association with sensitivity were:
location of stricture, histopathology, specimen size (smaller/≥2mm),
access side (right/left), length of stenosis (shorter/≥2cm), and time
of PTFB (at initial PTC/later). Final diagnosis derived from surgical
excision, 6; additional histology, 23; and clinical/radiological follow-up,
41. Sensitivity, specificity and predictive values were calculated with
a 2x2-table. For comparison, the chi-square Test was used. A p ≤0.05
was considered statistically significant.
Results: Malignancy was confirmed in 66/70 (94%) patients
(cholangiocarcinoma, 25; pancreas, 11; colorectal metastasis, 9;
gallbladder, 8; other, 13). True-positive, false-negative, and falsepositive were 40, 26 and 0, respectively. Sensitivity, specificity and
positive-predictive value were 61%, 100% and 100%, respectively.
A higher sensitivity was observed for strictures at the common bile
duct (82%, p=0,04) and specimen ≥2mm (65%, p=0.01). No significant
association occurred with other variables.
Conclusion: In malignant obstructive jaundice, percutaneous
transluminal forceps biopsy is associated with higher sensitivity when
specimens of at least 2mm are obtained from strictures at the common
bile duct.

P-29
Percutaneous versus endoscopic intervention in malignant
hilar biliary obstruction
A. Singh1, N. Kalra2, G. Singh3, G.R. Verma3, V. Gupta3, U. Gorsi4,
V. Singh1
1Hepatology, Post Graduate Institute of Medical Education and
Research, Chandigarh, India, 2Radiology, Post Graduate Institute of
Medical Education and Research, Chandigarh, India, 3Surgery, Post
Graduate Institute of Medical Education and Research, Chandigarh,
India, 4Radiodiagnosis, Post-graduate Institute of Medical Education
and Research, Chandigarh, India
Purpose: Management of malignant hilar biliary obstruction in
patients with carcinoma gallbladder is difficult. There is controversy
regarding endoscopic versus percutaneous intervention in these
patients. In endoscopic drainage contrast injection leads to cholangitis
whereas even though percutaneously placed stent is very useful, it
leads to higher complications. Recently, contrast-free endoscopic
metal stenting has shown encouraging results. We compared
unilateral endoscopic air cholangiography-assisted metal stenting
with percutaneous metal stenting in patients with malignant hilar
biliary obstruction.
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Material and methods: We studied the role of air cholangiogaphyassisted unilateral endoscopic metal stenting in 25 patients with
malignant hilar biliary obstruction and compared with percutaneously
placed unilateral metal stents in 25 patients.
Results: Fifty patients with unresectable malignant hilar biliary
obstruction due to carcinoma gallbladder were studied. All patients
underwent unilateral air cholangiography-assisted endoscopic
metal stenting (n=25) or percutaneous metal stenting (n=-25). A
successful drainage was achieved in 23(92%) patients in endoscopic
and 22(88%) patients in percutaneous group. Mean patency of
stents was 99.70±25.11days and 96.78±43.29 days in endoscopic and
percutaneous groups, respectively (p=0.77). Mean survival of these
patients was 187.54±71.68 days and 144.52±63.80 days in endoscopic
and percutaneous groups, respectively (p =0.00). Cholangitis occurred
in 3 patients in endoscopic group and in 2 in percutaneous group.
There was one 30-day mortality in each group. No major complications
were observed.
Conclusion: Endoscopic air cholangiography-assisted as well as
percutaneous unilateral metal stenting is safe and effective in
malignant hilar biliary obstruction for palliating these patients.
However, the mean survival was higher in endoscopic metal stenting.

P-30
Percutaneous transhepatic biliary drainage (PTCD) by using
0.018-inch micro guide-wire system
A.S.-B.C. Chou
Radiology, Hualien Tzu Chi General Hospital, Hualien County, Taiwan
Purpose: To examine the successful rate of using 0.018-inch micro
guide-wire system to perform PTCD to treatment obstructive jaundice
patients.
Material and methods: From 2007-7 to 2017-12, total of 518 patients
were collected. A standard method of using echo-guide puncture
of 21-G chiba needle segmental or subsegmental into the left
intrahepatic duct (IHD) or right IHD. Then a 0.018-inch (Terumo) micro
guide-wire was introduced through the chiba needle into the left or
right IHD. The tract was dilated to 6-Fr.Then a 6-Fr pig-tail as either
introduced through the mico guide-wire into the right IHD or left IHD.
Results: The PTCD were successfully performed in all patients with
minimal complications. All procedures were finished within 20
minutes. 512/518 (98.8%) patients were successfully performed by
micro guide-wire system. Only 6 patients were covert to 0.035-inch
system.
Conclusion: Using 0.018-inch micro guide-wire system to perform
PTCD is a efficient, economy, and ecological to treat obstructive
jaundice patients with a very high successful rate. We believe is can
replaced the old 0.035-inch guide-wire system.

P-31
Percutaneous cholecystostomy for acute acalculous cholecystitis following biliary metallic stent insertion
D.I. Gwon, S. Park, W.J. Yang, S.Y. Noh, H.H. Chu, G.-Y. Ko
Radiology, Asan Medical Center, Seoul, Korea
Purpose: To evaluate the clinical outcomes of percutaneous
cholecystostomy (PC) in patients with acute acalculous cholecystitis
(AAC) following biliary metallic stent insertion.
Material and methods: From April 2007 to February 2014, 24 patients
(mean age, 70.6 years; range, 57–93 years) who had undergone PC
for AAC following biliary metallic stent insertion were retrospectively
evaluated.
Results: Stent-induced AAC developed in 10 (41.7%) patients at a
mean interval of 8 days (range, 2–16 days), whereas cancer-induced
AAC occurred in 14 (58.3%) patients at a mean onset of 182 days (range,
29—447 days). PC was technically successful, and no complications
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were noted overall. All patients exhibited improved symptoms and
signs of cholecystitis after PC. The mean PC catheter indwelling period
was 49 days (range, 7–213 days); it was incidentally removed in 3
patients and successfully removed in 21 patients following clamp test
with/without cholecystography. During the mean follow-up period of
215 days (range, 18–745 days), all 24 patients died. The median patient
survival time was 149 days (95% confidence interval, 89–209 days).
Recurrent cholecystitis developed in 2 (8.3%) patients. Cumulative
recurrence rates were 4%, 4%, 11%, and 11% at 1, 3, 6, and 12 months,
respectively.
Conclusion: PC is a technically safe and effective method for the
treatment of cancer- or stent-induced AAC following biliary metallic
stent insertion. The good therapeutic outcomes of PC and low
recurrence rates suggest that this method can serve as a definite
treatment option in such cases.

P-32
Biliary recanalization by RFA & stenting using PTBD track – the
new approach in percutaneous management of inoperable
intrahepatic CCC
M. Mizandari1, T. Azrumelashvili1, N. Habib2
1Diagnostic and Interventional Radiology, New Hospitals LTD, Tbilisi
State Medical University, Tbilisi, Georgia, 2Surgery, Imperial College
London, London, United Kingdom
Purpose: Percutaneous management of Inoperable CCC induced
biliary block is presented.
Material and methods: percutaneous biliary drainage, followed
by recanalization procedure was performed to 73 patients with
inoperable intrahepatic CCC; the biliary block was classified as Bismuth
I - 35 cases, Bismuth II - 25, Bismuth III-10 and Bismuth IV -3 cases.
Single biliary drainage (and recanalization procedure accordingly)
was performed to 35 patients, double - to 32 and triple - to 6 patients
(97 drainage procedures in total) using guidewire technique under
combined US-Fluoroscopy guidance in 94 cases and CT guidance in the rest 3 cases.
RF was performed using PTBD fistula in a week after drainage appying
15Watts for 2 minutes using 8 Fr diameter bipolar endoluminal RF
device, positioned using guidewire technique via percutaneous biliary
drainage fistula. Procedure finishes with 8 to 10 mm diameter metal
stent placement and safety drainage catheter repositioning.
Results: Biliary patency has been restored in all cases, achieving
improvement of the quality of life; 3 patients generated stent
occlusion in the period of 3 to 7 months after RFA&stenting requiring
percutaneous drainage. There was no 30 day mortality, vessel damage
or hemorrhage following biliary RFA&stenting.
Conclusion: Endoluminal RFA&stenting is safe and effective in biliary
recanalization; patients with inoperable CCC induced jaundice may
benefit having not only restored biliary passage, but RF induced
antitumor immune response also.

P-33
Acute pancreatitis after percutaneous insertion of biliary
metallic stent in 143 patients with inoperable pancreatic
cancer
D.I. Gwon1, E.T. Kim2, S. Park1, W.J. Yang1, H.H. Chu1, S.Y. Noh1,
J.W. Kim1, G.-Y. Ko1
1Radiology, Asan Medical Center, Seoul, Korea, 2Radiology, Hanyang
University Guri Hospital, Guri, Korea
Purpose: To investigate the incidence and clinical features of acute
pancreatitis after percutaneous insertion of biliary metallic stent in
patients with inoperable pancreatic cancer and to evaluate clinical
efficacy of the biliary metallic stent.
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Material and methods: From March 2007 to December 2017, 143
patients who underwent percutaneous biliary stent placement were
retrospectively evaluated. The incidence of acute pancreatitis and its
clinical features were analyzed. In addition, stent patency and patient
survival rates were calculated.
Results: The biliary stents were successfully inserted without any
procedural complications. The mean serum amylase level which was
85.2 ± 103U/L before stent insertion, increased significantly to 167.0
± 289U/L after stent insertion (P < .001). Among 31 patients with
elevated serum amylase level more than normal level (30—110 U/L),
only 9 patients had symptoms of pancreatitis. Therefore, the incidence
of acute pancreatitis was 6.4% (9 of 143 patients). There were no
any statistically significant risk factors associated with pancreatitis.
Pancreatitis was successfully managed with conservative treatment
at a mean of 2.9 days (range, 1—4 days). Successful internal drainage
was achieved in 124 (86.7%) of 143 patients. The median stent patency
and patient survival time were 150 days (95% confidence interval [CI],
19—537 days) and 200 days (95% CI, 8—2662 days), respectively.
Thirty-four of 124 patients (27.4%) presented with stent occlusion,
and required repeat intervention.
Conclusion: Percutaneous insertion of biliary stent insertion caused
acute pancreatitis requiring treatment in only 6.4% of patients with
inoperable pancreatic cancer. In addition, it is feasible and effective
method for the treatment of these patients.

P-34
Role of percutaneous transhepatic techniques for management of biliary anastomotic strictures in living donor liver
transplant recipients; our initial 7 year experience as the
pioneer hepatobilliary transplant center in our country
H. Ali1, A.I. Rana1, Z.A. Khan1, R. Tahir2
1Interventional Radiology, Shifa International Hospital, Islamabad,
Pakistan, 2Diagnostic Radiology, Shifa International Hospital
Islamabad, Islamabad, Pakistan
Purpose: To retrospectively analyze the technique, role and
complications of the percutaneous transhepatic biliary drainage and
cholangioplasty for management of biliary anastomotic strictures in
living donor liver transplant recipients.
Material and methods: Our study included 81 status post LDLT patient
(M: F 69:12) (mean age 53.2 +/- 11.3years) referred by hepatobiliary
clinic, fulfilling diagnostic criteria of post-transplant anastomotic
strictures, either unsuitable for or performed ERCP. Technical success,
clinical success and rate of complication of percutaneous transhepatic
techniques was analyzed.
Results: There were 23/81 (28.4%) patients with transplant in other
centers, so their per-operative notes were not available. Among
rest, there were 57 patient’s with duct to duct and 1 patient with
choledocojejunostomy. Bile leak with stricture formation was noted
in 11/81 (13.5 %). Average time of presentation from date of transplant
in patients with anastmotic leak was 2.3+/-1.4 months and that without
anastmotic leak was 9.7 months+/-5.3 months. 58 (71.6%) patients had
more than 1 anastomotic strictures. PTBD was attempted for total of
137 strictures. Technical success was achieved in 125/137 (91.2%).
Clinical success achieved in 69/81 (85.2%) patients with a mean time
of follow up of 11.3+/-5.3 months. Complication rate is 9/81 (11.11%);
major 2/81(2.5 %) and minor 7/81 (8.6%).
Conclusion: Post-LDLT biliary complications can be effectively
managed via percutaneous biliary procedure with high technical and
clinical success.
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P-35
Tolerability of endobiliary photodynamic therapy in nonsurgical Klatskin tumor patients
D.Y. Frantsev1, O.N. Sergeeva2, M.A. Shorikov3, M.G. Lapteva4,
E. Virshke1, B.I. Dolgushin5
1Interventional Oncology, N.N. Blockhin Cancer Research Center,
Moscow, Russian Federation, 2Interventional Oncology Department,
State Institution N.N.Blokhin Cancer Research Center RAMSci, Moscow,
Russian Federation, 3Radiology, Radiotherapy and Medical Physics,
Russian Medical Academy of Postgraduate Education, Moscow, Russian
Federation, 4Radiology, N.N.Blokhin Cancer Research Center RAMSci,
Moscow, Russian Federation, 5Interventional Oncology, Radiology, N.N.
Blockhin Cancer Research Center, Moscow, Russian Federation
Purpose: Identification of factors influencing endobiliary
photodynamic therapy (EPDT) tolerability in non-surgical Klatskin
tumor patients.
Material and methods: The intraprocedural adverse events of 147
EPDT’s performed in 57 biopsy confirmed non-surgical Klatskin tumor
patients in a ten-year period were studied. The endobiliary light
delivery was fulfilled though the previously inserted percutaneous
transhepatic biliary drainage channels by mean of a 600 in diameter
optical fiber with a 2 to 6 cm diffuser tip after prior 2 to 5 hours i.v.
injection of chlorine photosensitizers. Intraprocedural adverse events
included pain, hemodynamic disorders, shaking chill, nausea and
vomiting. They were distributed into 3 grades: 1 – no or requiring
medication only; 2 – requiring fluence rate reduction; 3 – requiring
procedure cessation. Their dependence on total dose (range 64.63240 J),fluence rate (range 19,1-134,2 mW/cm2), power density (range
14,5-113,5 J/cm2), diffuser tip length (2,3,5,6 cm) , number of channels
(range 1-4), photoexposure time(range 3-240 min), photosensitizing
drug (Photolon, Fotoditazin, Radahlorin) and its dosage (0.6-2.0 mg/
kg) was analyzed.
Results: Eight and 4 patients (5,4% and 2,7% per procedure)
experienced intraoperative adverse grade 2 and 3 events, respectively.
No significant influence of total dose, fluence rate, power density,
diffuser tip length, number of channels, photoexposure time has
been demonstrated. The grade 2 adverse events were frequently
observed when Fotolon was used (p<0,05, Fisher`s exact test), but
further investigation are required due to small number of cases.
Conclusion: EPDT is well tolerated procedure. Small number of
intraprocedural adverse events hampers identification of factors
influencing EPDT tolerability.

P-36
Clinical outcomes of percutaneous cholecystostomy for acute
cholecystitis in patients with coagulopathy
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Results: In total, 141 patients had PC (mean age was 73.3 y [SD 13.3];
range 33-96 y; 94 men and 47 women). Fifty-two patients (36.9%)
of them had coagulopathy and 89 patients (63.1%) were without
any history of coagulopathy. Duration of drainage was longer in
group I patients than group II (20.0 days and 14.8 days; P = 0.033). No
significant difference was observed with regard to duration of hospital
stay (32.3 days and 25.6 days; P =0.103) and 30-day mortality (7.7% and
1.1%; P = 0.062). The overall complication rate did not significantly
differ (9.6% and 11.2%; P = 0.763), nor did age, ACCI or sepsis adjusted
complications.
Conclusion: Clinical outcomes and complications after percutaneous
cholecystostomy did not differ between patients with and without
coagulopathy. Longer duration of drainage might be needed in
patients with coagulopathy.

P-37
Percutaneous treatment of bile duct stones in patients with
gastrectomy
U.G. Rossi1, A. Valdata1, F. Pinna1, N. Camisassi2, P. Torcia3,
A.M. Ierardi4, G. Carrafiello5, M. Cariati6
1Interventional Radiology Unit, E.O. Galliera Hospital, Genova,
Italy, 2Radiology, IRCCS San Martino, Genova, Italy, 3Radiology and
Interventional Radiology, San Carlo Borromeo Hospital, Milan, Italy,
4Radiology, University of Milan, San Paolo Hospital, Milan, Italy,
5Diagnostic and Interventional Radiology, University of Milan, Milan,
Italy, 6Diagnostic Sciences, San Carlo Borromeo Hospital, Milan, Italy
Learning objectives: To describe step by step the percutaneous
technique for biliary stone removal by balloon sphincteroplasty and
occlusion balloon pushing in patients with gastrectomy.
Background: Various methods including surgical and non-surgical
techniques were used to remove bile duct stones. Endoscopic
sphincterotomy with stone removal has been recognized as the first
line modality. However, the use endoscopic technique is impossible
some clinical situations, as patients with gastrectomy. In this situation
the percutaneous technique with balloon dilatation of the papilla and
clearing biliary ducts stones using an occlusion balloon pushing or
laser is an alternative method to the endoscopic one.
Clinical Findings/Procedure: The purpose of this poster is to illustrate
indications, the percutaneous technique from “the skin to the papilla”,
and its possible not successes or complications.
Conclusion: Percutaneous biliary stone removal by balloon
sphincteroplasty and occlusion balloon or laser is an alternative valid
method in patients with gastrectomy.

P-38
A guide to hepatico-gastrostomy

H. Yamahata1, M. Yabuta1, R. Miyazawa1, T. Suzuki1, M. Rahman2
1Radiology, St. Luke’s International Hospital, Tokyo, Japan, 2Division of
Epidemiology, Graduate School of Public Health, St. Luke’s International
University, Tokyo, Japan

A. Ngo, D.A. Valenti, A. Hashim, A. Bessissow, J. Toro, T. Adlan,
Y.-I. Chen
Radiology, McGill University, Montreal, QC, Canada

Purpose: To compare the clinical outcomes of percutaneous
cholecystostomy (PC) for acute cholecystitis between patients with
or without coagulopathy.
Material and methods: We retrospectively reviewed electronic
medical chart of patients who underwent PC for acute cholecystitis
between November 2003 and March 2017. We divided the patients
into two groups: patients with coagulopathy (group I: international
normalized ratio>1.5 or platelet count <50×109/L or with a history of
anticoagulant medication in preceding 5 days) and patients without
coagulopathy (group II). Duration of drainage, duration of hospital
stay, 30-day mortality and complication rates were compared between
these two groups. Age, Age-adjusted Charlson Comorbidity Index
(ACCI) or sepsis adjusted complications were also compared.

Learning objectives:
1. To learn the indications, technique and complications of
hepatico-gastrostomy.
2. To understand the anatomy pertinent to the procedure.
3. To appreciate the inter-disciplinary collaboration required to
perform the procedure
Background: Endoscopic retrograde cholangiopancreatography
(ERCP) is the standard approach to treating hilar/ampullary biliary
obstruction. However, when papillary cannulation is not possible,
biliary decompression may be achieved through percutaneous
transhepatic biliary drainage (PTBD) or surgical bypass.
Hepatico-gastrostomy is an emerging treatment which may be utilised
as an alternative to the above strategies in this often challenging
clinical setting.
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Clinical Findings/Procedure: At McGill, collaboration between the
IR and gastroenterology teams, each with their own unique expertise
and skill set, plays a vital role in the efficient, safe and successful
outcome of the procedure.
A communication between the stomach and left hepatic duct may be
achieved in three ways:
· EUS guided direct left hepatic duct puncture via the lesser curvature
of the stomach
· via a right sided PTC, access to the left hepatic duct may be achieved.
From this position, a TIPS needle may be used to puncture the
stomach.
· via a percutaneous trans-gastric approach utilizing cone-beam CT.
Once a communication is established, stenting may be performed to
allow biliary drainage to the stomach.
Conclusion: Hepatico-gastrostomy is an important alternative to
percutaneous or surgical strategies to achieve biliary drainage in the
context of complex hilar/ampullary biliary obstruction. Readers will
gain an understanding of the advantages and challenges unique to
this emerging procedure, as well as the inter-disciplinary approach
required to successfully deliver this service.

P-39
Novel delivery of Avitene via trans-hepatic introducer sheath
for track embolization following transhepatic interventions
B. Shaygi, D. McNally
Radiology, University of Alberta Hospital, Edmonton, AB, Canada
Learning objectives: We describe a novel technique for transhepatic
track embolization using avitene (Bard, US) through the usual
transhepatic introducer sheath.
Background: Post-procedural hemorrhage is one of the major causes
of morbidity and mortality following hepatobiliary interventions.
These procedures are also often associated with substantial levels of
post-procedural pain because of bile leak and subsequent peritoneal
irritation.
Previous studies have confirmed that track embolization can
substantially reduce hemorrhage and bile leak risks.
Clinical Findings/Procedure: Prepare avitene by mixing a 1 g sachet
with a desirable amount of diluted contrast (we often use a solution
of 3.5 ml normal saline mixed with 4.5 ml Omnipaque 240 mg I/ml).
Withdraw the sheath a few millimeters under fluoroscopy to a position
just proximal to the level of entry point to a portal vein branch or
biliary duct.
Gradually, inject the avitene solution through the side-arm of the
introducer sheath under fluoroscopy filling the sheath while avoiding
overflow of the solution beyond the tip of the sheath.
Cut the tapered part of the sheath dilator and advance it a few
millimeters through the hemostatic seal of the introduced sheath
valve.
Withdraw the sheath back over the dilator while holding the dilator
in a fixed position and monitor the formation of a continuous cast of
track embolization under fluoroscopy.
Conclusion: In our experience, using this technique produces a
continuous cast of track embolization, with no significant risk of
inadvertent embolization of a vascular branch.
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P-40
Complex stent-in-stent as palliative treatment in malignant
hilar biliary obstruction patients
P. Torcia1, U.G. Rossi1, G. Damiani1, S. Squarza2, P. Rigamonti1,
L.C. Pescatori3, C. Timpani4, M. Cariati5
1Radiology and Interventional Radiology, San Carlo Borromeo
Hospital, Milan, Italy, 2Radiologia, ASST Santi Paolo e Carlo, Milan,
Italy, 3Postgraduation School in Radiodiagnostics, University of
Milan, San Donato Milanese, Italy, 4Department of Neuroscience and
Imaging, Section of Imaging Integrated and Radiology Therapies, “G.
D’Annunzio” University, Chieti, Italy, 5Diagnostic Sciences, San Carlo
Borromeo Hospital, Milan, Italy
Learning objectives: To describe step the implantation of the stentin-stent with Y and T-shaped metallic stent as a palliative treatment
of hilar malignant biliary obstruction for establish bilateral hepatic
duct patency
Background: Patients with hilar malignant biliary obstruction are a
therapeutic dilemma for both ERCP and percutaneous techniques.
Various methods have been used for palliative treatment in these
patients, but satisfactory technical results and mid/long term patency
of bilateral hepatic duct are still limited as percentage.
Clinical Findings/Procedure: The purpose of this poster is to
illustrate all passages to deploy the stent-in-stent Y and T-shaped
stent in patients with hilar malignant biliary stenosis/obstruction:
i) pre-treatment CT planning with MPR images, ii) high resolution
fluoroscopy and US guidance for biliary drainage access, iii) stenting,
and iv) post-treatment CT control.
Conclusion: The use of CT as pre-procedural planning, the high
resolution fluoroscopy are mandatory for a correct planning and
deployment of the stent-in-stent Y and T-shaped metallic stent in
patients with hilar malignant biliary stenosis/obstruction for establish
bilateral hepatic duct patency.

P-41
Percutaneous stenting for draining liver abscess into intrahepatic bile duct in patients with refractory liver abscess
N. Umakoshi1, Y. Arai1, M. Sone2, S. Sugawara1, C. Itoh1, S. Wada1,
T. Hasegawa1, T. Kubo2
1Department of Diagnostic Radiology, National Cancer Center Hospital,
Tokyo, Japan, 2Radiology, National Cancer Center Hospital, Tokyo,
Japan
Learning objectives: To learn the technique and the efficacy of
percutaneous stenting for draining liver abscess into intrahepatic bile
duct in patients with refractory liver abscess.
Background: Percutaneous drainage is an established standard
treatment of liver abscess. However, sometimes, the removal of
drainage tube is difficult because of recurrent clinical symptoms after
the tube cramp. Although stenting for liver abscess to bile duct using
endoscopy has been reported, percutaneous procedure has not been
well described.
Clinical Findings/Procedure: We performed the stent placement
bridging the liver abscess and the intrahepatic bile duct for three
patients with refractory liver abscess. In all cases, tube removal
was failed because of recurrent clinical symptoms of liver abscess.
We accessed the intrahepatic bile duct percutaneously, and insert
6.5Fr catheter into the biliary branch closing the abscess, and insert
the guidewire into the abscess cavity. Then, put the metallic stent
(6mm bare: 2; 8mm covered: 1) connecting the abscess cavity and
the biliary branch. After the procedure, the catheter was removed,
and the abscess drainage tube was cramped. Technical success was
achieved in all patients without any severe complications. The abscess
drainage tubes could be removed after the percutaneous stenting in
two patients. In one patient, the tube was clamped but not removed
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because the patient was transferred to other hospital immediately
after the procedures.
Conclusion: Percutaneous stenting for draining liver abscess into
intrahepatic bile duct in patients with refractory liver abscess was
technically feasible and may be effective and safe.

stent puncture and biliary stent insertion has never before been
reported in the literature. Postoperative biliary tree complications are
life-threatening conditions and an urgent treatment is required. The
patient is not always amenable to surgery. Percutaneous procedures
may be the only option to achieve a successful outcome.

P-42

P-44

Palliation of malignant biliary disease: towards a novel biliary
stent

Percutaneous biliary drainage, step by step

A. Hatzidakis1, M.E. Krokidis2
1Section of Radiology, Medical School of Heraklion Crete, Iraklion,
Greece, 2Department of Radiology, Addenbrooke’s University Hospital,
Cambridge, United Kingdom
Learning objectives: To define which are those characteristics that
the optimal biliary stent needs to fulfil for the palliation of malignant
biliary disease based on the current evidence.
Background: Biliary stents have moved from plastic to metallic and
from bare to covered. The presence of anchoring fins has proven of
paramount importance for the prevention of covered stent migration.
Most of the covered membranes have shown to be efficient in
prevention tumour ingrowth. However, given that patient survivor
increases, tumour overgrowth also occurs at the borders of the
covered stents. To overcome this problem novel ‘hybrid’ prototype
stents with a covered and an uncovered portion have been developed.
Clinical Findings/Procedure: A novel hybrid stent prototype was
tested in four patients for a first in man study. No stent migration or
other complications were noticed. Patients showed no signs of stent
obstruction before death.
Conclusion: The optimal design of a biliary stent comprises of a
covered and an uncovered portion. Further evidence of the use of
these novel devices is required.

P-43
Percutaneous management of iatrogenic biliary tract
complications
L. Pancione
Radiology, Barking Havering & Redbridge University Hospitals NHS
Trust, Romford, United Kingdom
Learning objectives: Our experience of iatrogenic biliary tree injures
post-Endoscopic Retrograde Cholangio-Pancreatography (ERCP)/
surgery in 13 patients treated with a Percutaneous Transhepatic
Cholangiography (PTC) approach.
Background: 2 patients with leakage from the cystic duct were
treated with PTC and the catheter was left in situ for 4 weeks.
2 patients with post cholecystectomy hilar stricture were treated with
PTC and 3 plastic biliary stents. Stents were removed endoscopically
after 6 months.
4 patients with distal common bile duct transections after endoscopic
stenting were treated with PTC biliary percutaneous plastic stent
removal and metallic or plastic stent insertion.
3 patients with biliary stent occlusion and migration inside the liver
were treated with PTC and percutaneous stent removal.
2 patients with biliary and duodenal obstruction after percutaneous
biliary stenting and duodenal endoscopic stenting developed biliary
tree dilatation. The biliary tree dilatation was treated with PTC, endo
biliary duodenal stent puncture and a biliary stent insertion.
Clinical Findings/Procedure: All procedures were successful without
complications.
Conclusion: Biliary tree iatrogenic complications are rare, but
potentially devastating and they require urgent treatment. The use
of plastic biliary stents is safer and more effective, providing patency
of the biliary tree and reducing the cholangitis. In biliary tree dilatation
due to duodenal covered stent, the technique of endobiliary duodenal

C. Garcia Alba, V. Roche, R. Pommier, M. Ronot, A. Sibert, V. Vilgrain
Department of Radiology, Hopital Beaujon, APHP, Clichy, France
Learning objectives:
1. With this review we shall acknowledge indications and contraindications for percutaneous biliary drainage (PBD) as a
treatment for obstructive jaundice, cholangitis and bile duct
injury
2. Different techniques will be described, from basic dilated bile
duct drainage to more complex situations such as drainage of
non-dilated bile ducts
3. At last, complications will be reviewed as well as how to manage
them.
Background: Percutaneous biliary drainage is a well-established
technique for the management of obstructive jaundice and
complications of liver, bile duct and gallbladder surgery.
Techniques have evolved from radioscopic to us-radioscopic guidance
improving both success and outcome of patients.
Clinical Findings/Procedure:
TABLE OF CONTENTS
INDICATIONS AND CONTRA-INDICATIONS: What patients and
situations are good candidates for PBD; when to avoid or what medical
problem needs to be solved before you engage on a PBD
TECHNIQUE: A review on how to install your patient, the material you
need, and tips and tricks on how to succeed in different situations
Dilated bile duct obstruction: the simple and the nightmare (too
dilated, the impassable stenosis)
Non dilated bile duct obstruction
Benign versus malignant obstruction, what shall I do?
Specific situations: associated bile leakage or biliary ductal injury
“Rendez vous” technique (percutaneous and endoscopic approach)
COMPLICATIONS AND HOW TO MANAGE THEM: Major complications
of PBD are sepsis, bleeding and arterio-venous fistula. We will review
these events and how to manage them
Conclusion: This poster offers a complete review of indications,
technical considerations, and most common complications and how
to manage them; from the easiest to the most challenging biliary
drainage

P-45
Use of retrievable covered stents in long-term treatment of
benign biliary strictures
G.G.G. Almeida1, B. Gonçalves2, P.A.M.S. Almeida3
1Faculty of Medicine, University of Coimbra, Coimbra, Portugal,
2Serviço de Radiologia de Intervenção, Instituto Portugues de
Oncologia - FG, Porto, Portugal, 3Serviço de Imagiologia, Hospital de
Sao Teotónio, Viseu, Portugal
Learning objectives:
1. You will discuss and compare different therapeutic options for
handling benign biliary strictures.
2. You will be shown a technique for percutaneous removal of
afore placed covered metal stents.
Background: Benign biliary strictures (BBS) are mostly of iatrogenic
etiology (around 80%), mainly during laparoscopic cholecystectomy
or following orthotopic liver transplantation, among other noniatrogenic causes.
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The therapeutic bottom-line is to restore bilio-digestive continuity.
Minimally invasive techniques such as percutaneous trans-hepatic
biliary drain (PTD) implantation and exchange has been regarded one
of the first-line treatment modalities for BBS. Nonetheless, this requires
reinterventions, as well as an increase in patient morbidity and risk
of complications (8% major complication rate), such as cholangitis,
bleeding or perforation. Therefore, the use of covered self-expanding
metal stents (CSEMS) has surfaced as a promising alternative, albeit
not without its inherent complications (7-35% early; 18-60% late
complication rates).
Clinical Findings/Procedure: PTD consists of the percutaneous
placement of either an external or internal-external draining
catheter. These should be regularly exchanged, carrying physiological
consequences for the patient through a ~750ml daily fluid loss and
non-reabsorption of bile salts. After catheter removal, this procedure
shows a long-term restenosis rate of around 20%.
Placement of CSEMS across the biliary stricture boasts a long-term
restenosis rate of 10-20%. Also, due to its coating, it is possible to
percutaneously remove the stent and place another.
Conclusion: CSEMS’s therapeutic growing acceptance derives from its
coating and larger diameter, thusly providing removability and longer
patency. Furthermore, it does not negatively impact the patient’s daily
life, whilst greatly reducing the number of reinterventions.

P-46
3D printing and reconstruction: The role of simulation in
biliary interventionism
J.R. Herrera, A. Sorace, B. Mendoza, A. Mendoza
Surgery Department, Hospital Houssay, Buenos Aires, Argentina
Learning objectives: To demonstrate that simulation in biliary
intervention, as a formative tool is a feasible and reproducible process.
Background: The surgical simulation is considered a formative tool
of excellence for the training of future surgeons, and the manner in
which to maintain current the acquired abilities and which minimizes
the risks to which patients are submitted during the professional
training.
The technology of three dimensional (3D) printing allows the creation
of precise anatomic models utilized in multiple minimally invasive
surgical simulation exercises as a different educational tool. In the
following, we present the first case of a type 3 Mirizzi Syndrome
resolved in a hospital setting utilizing the 3D simulation process
pre-operatively.
Clinical Findings/Procedure: Through the use of 3D printing, we
recreated a model of the biliary tract of a 71-year-old female patient
diagnosed with type 3 Mirizzi Syndrome, which was utilized as a
simulation tool in the educational environment.
Conclusion: The technological advances and the creation of 3D
simulation models offer a low-cost option that is accessible and of high
precision for the training in biliary interventionism in comparison to
the traditional learning methods. The 3D reconstruction and posterior
printing allows unlimited simulation exercises over a determined
pathology, in this case, a type 3 Mirizzi Syndrome, without exposing
the patient to the professional formative stages. We consider that
this type of highly reproducible training is an innovative tool that
should be included in the development of abilities and skills in biliary
intervention.
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P-47
Incidence, risk factors, manifestations and treatment of
iatrogenic vascular injury after percutaneous transhepatic
biliary drain placement
K. Quencer
Radiology, University of Utah, Salt Lake City, UT, United States of
America
Learning objectives: In this educational exhibit, the incidence, risk
factors, clinical manifestation and treatment approach to vascular
injury from percutaneous biliary intervention will be discussed in a
case-based format.
Background: Percutaneous trashepatic biliary drainage (PTBD) is
commonly performed for biliary obstruction, cholangitis and/or bile
leak. While vascular injury during biliary drain placement is rare, injury
to the portal vein, hepatic veins and hepatic artery can occur. This may
manifest with overt signs and symptoms of blood loss (hypotension,
falling HCT) and hemobilia.
Clinical Findings/Procedure: Clinical manifestation depending
on the vessel injured, location of the injury and the type of injury
sustained. At one end of the spectrum, vascular injury may be clinically
silent or small self-limited. At the other end, life threatening or even
fatal hemorrhage may occur. The exact site and vessel injured can be
identified on contrast enhanced CT or on pullback cholangiogram.
Depending on the site and vessel injured, intervention may include
watchful waiting, tube upsize, tube exchange with placement of
side-holes more centrally, or angiogram with embolization. Major
risk factors for iatrogenic vessel injury during PTBD include increased
number of passes and central puncture.
Conclusion: PTBD is a commonly performed procedure for obstructive
jaundice and bile leak. While a relatively safe procedure, injury to the
hepatic artery, portal vein or hepatic vein can occur. Appropriate
treatment depends on site of injury, vessel injured and clinical status. A
logical, step-wise approach is needed in the evaluation and treatment
of iatrogenic vascular injury after PTBD.

P-48
Imaging and radiological intervention in complications arising
post orthotopic liver transplant - a pictorial review
S. Karkhanis, H. Mehrzad
Interventional Radiology, University Hospital of Birmingham NHS
Foundation Trust, Birmingham, United Kingdom
Learning objectives: This exhibit is aimed at improving
understanding of imaging appearances of commonly encountered
post liver transplant complications and their image-guided treatment
options.
Background: Complications arising post orthotopic liver transplant,
are a difficult group of pathologies to diagnose and treat with imaging
guidance. This is compounded further due to centralization of skills in
tertiary liver units and potential transplant loss if treatment is delayed.
We present a selection of cases from our experience of diagnosing
and treating complications post liver transplant in a tertiary liver unit.
Clinical Findings/Procedure: The most commonly encountered
complications, which can be treated by image guidance, involve
the vascular supply, with hepatic artery thrombosis accounting for
60% of these. Biliary complications account for the next big group of
post transplant complications, which can be diagnosed and treated
under image guidance. Management of these two groups account
for majority of complications affecting liver transplants. Other
complications are less frequent and are managed, based on clinical
presentations and level of urgency.
Conclusion: Identification and prompt treatment of complications
post liver transplant is essential to prevent transplant loss. We aim to
improve understanding of the same through this educational exhibit.
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P-49
Technique for using a covered metal biliary stent as a retrievable device for long term treatment of benign biliary strictures
F. Arfeen1, J. Kyaw Tun2, M.R. Akhtar3, G. Lie1, M. Roy4, I. Renfrew5,
T. Fotheringham6
1Clinical Radiology, Royal London Hospital, London, United Kingdom,
2Department of Interventional Radiology, The Royal London Hospital,
Barts Health NHS Trust, London, United Kingdom, 3Diagnostic
Imaging Department, Barts Health NHS Trust, The Royal London
Hospital, London, United Kingdom, 4Hepatopancreaticobiliary (HPB)
Surgery, Royal London Hospital, London, United Kingdom, 5Radiology,
Royal London Hospital (Barts NHS Trust), London, United Kingdom,
6Interventional Radiology, The Royal London Hospital, London, United
Kingdom
Learning objectives:
1. Review the indications for percutaneous retrievable covered
biliary stents.
2. To describe a novel technique used in our institution for covered
biliary stent insertion and removal.
Background: The aim of stricture management is to prevent
restenosis with good biliary drainage and long term patency.
Covered metal stents have improved efficacy when compared to
uncovered stents owing to lack of reactive tissue hyperplasia and
occlusion.
Temporary continuous dilatation with covered stents achieves better
results than angioplasty alone and allows shorter drainage catheter
indwelling times.
Percutaneous approach is required in several circumstances, e.g.
hepaticojejunostomy, failed ERCP.
However, retrieval techniques can prove challenging owing to stent
migration, up to 15% or recurring strictures, up to 17% in one study.
Clinical Findings/Procedure: Review of current methods of biliary
stent insertion and removal.
Detailed outline of our novel procedure step by step.
The procedure will describe the use of making a bowline non slipping
knot around the proximal 10 mm covered metal biliary stent with a
long nylon thread.
The insertion through a peel away sheath is explained with the long
nylon thread then secured externally.
After 8-12 weeks, the external nylon thread is used to gain easy access
followed by a description of the retrieval technique.
Expected outcomes and results with long term follow up to 10 years
post insertion.
Conclusion: This educational review presents a novel technique for
the removal of covered biliary stents and develops on the current
standard practices. It gives the reader an opportunity to add to their
respective practices and techniques in difficult scenarios.

P-50
Bronchobiliary fistula after multiple procedures of transcatheter arterial chemoembolization for hepatocellular carcinoma
C. Wang
Interventional Radiology Department, First People’s Hospital of
Changzhou, Changzhou, China
Clinical History/Pre-treatment Imaging: A 71-year-old man
presented with a 2-day history of persistent cough and suddenonset expectoration of a large amount of greenish sputum. CT
scan of the abdomen showed intrahepatic bile duct dilatation; the
study was otherwise unremarkable. The patient was referred to us
for further evaluation. PTC was performed based on the patient’s
clinical symptoms and intrahepatic duct dilation on a CT scan,
which demonstrated focal high-grade stenosis at the hepatic hilum
associated with a severely dilated biliary tree. An incidental finding of
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faint contrast material at the right lower lung lobe was also observed
during cholangiography; this contrast material was suspected to
represent contrast extravasation from the biliary system to the lung.
Follow-up chest CT revealed contrast material within the bronchial
tree of the right lower lung, compatible with a bronchobiliary shunt.
Treatment Options/Results: A decision was made to establish
percutaneous transhepatic biliary drainage to decompress the
intrahepatic biliary tree. An 8.5-Fr internal-external biliary drainage
tube was placed, and the patient’s cough was relieved the next
day. The patient presented for routine catheter exchange 2 months
later, and cholangiography showed interval resolution of contrast
extravasation biliary system to the lung. the biliary drain was removed
and a metallic biliary stent was placed for the hilar stenosis. The patient
remained asymptomatic after the stent placement until he died of liver
failure, infection, and underlying tumor progression 3 months later.
Discussion: Decompression of the biliary pressure is key to
management of BBF.
Take-home Points: Early diagnosis and biliary tract decompression
totally

P-51
Ultrasound guided percutaneous retrieval of a dropped
gallstone
B. Thomson1, B. Kawa1, A. Rabone2, F. Hasan3, Y. Abdulaal3,
P. Ignotus1, A. Shaw1
1Interventional Radiology, Maidstone and Tunbridge Wells NHS Trust,
Maidstone, United Kingdom, 2Radiology, Maidstone and Tunbridge
Wells Hospital, Maidstone, United Kingdom, 3General Surgery,
Maidstone and Tunbridge Wells NHS Trust, Maidstone, United Kingdom
Clinical History/Pre-treatment Imaging: Following an uneventful
laparoscopic cholecystectomy an 84 year old man presented with
abdominal pain and sepsis 4 months later. CT revealed a complex perihepatic collection with a 7mm high attenuating focus consistent with
a dropped gallstone (Figure 1).
Treatment Options/Results: Following successful percutaneous
drainage of the collection, a surgical approach to remove the stone
was felt high risk due to the potential of liver capsule tear. As the stone
was radiolucent on fluoroscopy, a percutaneous retrieval was planned
and performed under ultrasound guidance (Figure 2). Following
a puncture directly onto the stone, a 1.9Fr Zero TipTM nitinol stone
retrieval basket was placed through an 11 Fr vascular sheath and the
stone captured and removed.
Discussion: Dropped gallstones are common complications of
laparoscopic cholecystectomy with most retrieved intra-operatively.
However, a minority are retained causing a low grade inflammatory
response leading to abscess and fistula formation. Treatment involves
drainage of the abscess and removal of the stone. Surgical options
often carry a high morbidity.
Whilst several previous case reports have used fluoroscopic guidance
to percutaneously retrieve dropped gallstone there are no cases in
the literature of ultrasound being used as the sole imaging modality.
Take-home Points: Dropped gallstones remain a challenging
problem for both surgeon and radiologist but removal is essential in
patient management to ensure resolution of symptoms.
There are several options available for extraction, with surgery
increasing the risks of morbidity and mortality as well as postoperative recovery.
We present a novel, minimally invasive, successful technique to
retrieve radiolucent calculi that are not identifiable at fluoroscopy.
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P-52
Percutaneous holmium laser lithotripsy for choledochal biliary
stones treatment
C.J. Gonzalez Nieto1, M. Leyva Vásquez Caicedo1, J.E. Armijo
Astrain1, J.V. Méndez Montero2
1Radiology Department, Hospital Clinico San Carlos, Madrid, Spain,
2Vascular and Interventional Radiology, Hospital Universitario Clínico
San Carlos, Madrid, Spain
Clinical History/Pre-treatment Imaging: A 58 years old man
with history of chronic liver disease of alcoholic ethiology. He was
diagnosed of cholelithiasis and choledocholithiasis but he rejected
treatment. One year later he was admitted at hospital with biliary
sepsis secondary to choledocolithiasis. We performed percutaneous
biliary drainage. After resolution of sepsis, lithiasis extraction was
intented (percutaneous with balloon and by ERCP) and failed.
Treatment Options/Results: Through transhepatic access, under
radiologic control and continuous direct vision with flexible
ureteroscopy, and with the collaboration of the urologist specialized
in lithiasic disease, stone was fragmented with laser holmium, allowing
the elimination of the fragments to the duodenum with the occlusion
balloon.
Discussion: ERCP + endoscopic sphincterotomy is the treatment of
choice in choledocholithiasis with a success rate of 90%. The size and
location of the stones, anatomical alterations or postoperative changes
are reasons for failure. Therapeutic approaches such as percutaneous
lithotripsy can be an effective and safe non-surgical alternative in the
resolution of this pathology. The effectiveness of Holmium laser for the
fragmentation of stones of different composition with low probability
of injury of adjacent tissues makes this procedure an alternative in
selected patients.
Take-home Points: Transhepatic lithotripsy may be a minimally
invasive therapeutic option in cases of choledocholithiasis refractory
to the usual radiological or endoscopic treatment.
The extensive experience in the endourological management of
lithiasis as well as the advances in the flexibility and profile of the
ureteroscope, allows extrapolating the technique to lithiasis of the
bile duct.

P-53
Bile duct of Luschka leading to bile leak after laproscopic
cholecystectomy
A. Medsinge, R. Varma
Interventional Radiology, UPMC, Pittsburgh, PA, United States of
America
Clinical History/Pre-treatment Imaging: A 60-year-old female
with cholelithiasis underwent laparoscopic cholecystectomy. After 4
days, she presented with abdominal pain and bile leak from surgical
drain. CT scan revealed common bile duct dilatation without fluid
collection. Attempt to stent CBD at ERCP was unsuccessful. The patient
was referred for percutaneous transhepatic cholangiogram (PTC) and
drain placement.
Treatment Options/Results: The patient underwent PTC and internal
external biliary drainage catheter placement. Cholangiogram showed
non- dilated intrahepatic bile ducts with mild prominence of CBD.
Gross contrast leak into peritoneum was identified along a linear duct
which is oriented almost horizontally, likely along the inferior surface
of the liver.
The biliary catheter was left in place for 12 weeks, during which
patient improved clinically. The bilious output from the surgical drain
stopped immediately. Cholangiogram at 12 weeks showed the leak
has resolved.
Discussion: There are 2 types of anomalous bile ducts in the
gallbladder fossa.
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Bile duct of Luschka is a 1-2 mm slender duct that drains a variably
sized portion (or none) of the right liver segment and empties into
the right hepatic duct or the common hepatic duct.
The cystohepatic duct is a thick bile duct that drains a variable
amount of right hepatic parenchyma, frequently courses through
the gallbladder fossa and typically empties into the cystic duct or the
right hepatic duct.
These ducts can be injured during cholecystectomy and are a wellrecognized cause of bile leak and secondary peritonitis.
Take-home Points: Aberrant bile ducts can sustain injuries during
cholecystectomy. Attention for their presence should be paid during
surgery.

P-54
A case report of hepatolithiasis associated with coil
H. Tanaka1, N. Kawaguchi2, T. Tsuda2, T. Mochizuki2
1Radiology, Ehime University Graduate School of Medicine, Matsuyama
Ehime, Japan, 2Radiology, Ehime University Graduate School of
Medicine, Toon Ehime, Japan
Clinical History/Pre-treatment Imaging: A 49-year-old man was
referred for endoscopic treatment of cholangitis and hepatolithiasis.
He underwent cholecystectomy and hepaticojejunostomy for
acute cholecystitis 2 years ago. Postoperative massive biliary
bleeding occurred with hepatic pseudoaneurysm. We performed
transcatheter arterial embolization with several microcoils for right
intrahepatic pseudoaneurysm and hemostasis was achieved. He
suffered from recurrent cholangitis and obstructive jaundice 2 years
after coil embolization. Abdominal CT examination showed one
microcoil migration into biliary tract and double-balloon endoscopic
cholangiography revealed hepatolithiasis including migrated coil at
hepaticojejunal anastomosis.
Treatment Options/Results: We successfully retrieved hepatolithiasis
including coil by double-balloon endoscopic lithotripsy using basket
catheter without complications.
Discussion: We report hepatolithiasis associated with coil following
transcatheter hepatic arterial coil embolization. Hepatolithiasis
including migrated coil is very rare complication of transcatheter
intrahepatic coil embolization.There are few past case reports of this
complication.
Take-home Points: We must recognize that hepatolithiasis
associated with coil is one of late complication following transcatheter
intrahepatic coil embolization and endoscopic lithotripsy is useful
treatment.

P-55
Biliary ascariasis associated with periampullary duodenal
villous adenoma
P. Sharma
Department of Radiodiagnosis, Delhi State Cancer Institute, Delhi, India
Clinical History/Pre-treatment Imaging: 45year old man from
Arunachal Pradesh.
Recurrent upper abdominal pain and fever on/off for last 3 years.
Jaundice and dark yellowish discoloration of urine since last 3 month.
Deranged LFT- elevated serum alanine transaminase, aspartate
transaminase and serum ALP (289, 328 and 468 IU/L) levels.
Serum total bilirubin was 16 and direct bilirubin was 12 mg/dl.
Transabdominal ultrasound showed multiple liver metastasis, bilateral
lobar IHBR dilatation, biliary ascariasis and periampullary soft tissue
mass.
Treatment Options/Results: PTBD was done to decompress the
biliary tract.
He was discharged from hospital after three days.
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Approx 15 days later he came with the complaint of nondrainage of
bile through PTBD tube and leakage from PTBD site.
PTBD tube was then removed over guide wire and a deformed
ascariasis worm came out impacted with the drainage biliary tube.
New biliary drainage tube was exchanged over guidewire.
Discussion: Biliary ascariasis is causally associated with biliary colic,
acute cholangitis, acute pancreatitis, recurrent pyogenic cholangitis,
acute cholecystitis and liver abscess.
Transabdominal ultrasound or EUS is a useful modality in diagnosing
patients.
In our case also the diagnosis was reached only with US and MRCP,
while CT scan did not reveal the worm.
Take-home Points: Migration of Ascaris lumbricoides into the CBD
is uncommon.
Our case is interesting as in our case, deformed ascariasis worm came
out impacted with the biliary drainage tube.

P-56
Portal venous injury during transhepatic biliary drainage.
What do I do?
A. Alsafi, N. Qazi
Imaging, Hammersmith Hospital, Imperial College Healthcare NHS
Trust, London, United Kingdom
Clinical History/Pre-treatment Imaging: A 48 year old lady with
ovarian cancer was admitted with painless jaundice. She was well
with no signs of infection but had increasing pruritus. Her CT showed
liver depoisits and serosal disease. The liver deposits resulted in a hilar
biliary obstruction.
She was referred for percutaenous biliary drainage.
Treatment Options/Results: During right sided biliary drainage, a
small segmental portal vein branch was opacified and the needle
retracted until the biliary tree was opacified. A wire was then
introduced, which appeared to to go into the hilum and stop. The
tract was dilated to 6F over the wire and frank blood was apirated.
Contrast demonstrated that the tip of the sheath had traversed the
bile ducts and into the portal vein.
The sheath was flushed and capped. A second US-guided puncture
performed and biliary drainage achieved. Folllowing this the the
sheath in the portl vein was retracted and the tract pluggued with a
gelfoam slury with a good result.
Discussion: Although unusual, the 0.018” guidewire went through
the trak made by the needle into the portal vein. As the portal vein
and opacified bile duct were parallel, this mislead the operator into
thinking that the wire is in the biliary tree.
Take-home Points:
1- It is important to cap and leave the sheath in the portal vein
following injury to avoid haemobilia while performing biliary drinage.
2- Plugging the dilated tract to the portal vein reduces the blleeding
risk.
3- If unsure, dilate with a small dilator first, which can then be removed
without consequence.
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P-57
Biliary leakage, how to deal with a nightmare
A. Paladini1, A. Borzelli2, R. Niola3, G. Cangiano3, F. Amodio3,
E. Cavaglià3, G.E. Vallati4
1Radiology, Università Cattolica del Sacro Cuore, Policlinico
Universitario A. Gemelli, Rome, Italy, 2U.O.C. Radiologia e
Neuroradiologia, P.O. “Moscati”- Aversa, Naples, Italy, 3Vascular
and Interventional Radiology, Cardarelli Hospital, Naples, Italy,
4Interventional Radiology, IFO Istituto Regina Elena National Cancer
Institute, Rome, Italy
Clinical History/Pre-treatment Imaging: A 39-years-old woman
was referred to our center for abdominal pain, fever, and severe
jaundice (bilirubin level: 15 mg/dl) seven days after laparoscopic
cholecistectomy for lithiasis of the gallbladder. Any intra-procedural
complication was documented during surgery. As first level diagnostic
imaging, the radiologist performed a liver ultrasound which revealed
dilatation of intra-hepatic bile ducts and free fluid collection in the
abdomen. Ultrasound-guided fluid drainage was conducted (with
biliary fluid collection), and a percutaneous drainage was positioned.
The radiologist decided to perform a MRCP exam focused on the liver
and biliary system. MRI documented severe enlargement of the intrahepatic biliary tree with no dissociation of intra-hepatic biliary emisystems and stop in the middle segment of common bile duct caused
by a surgical clip.
Treatment Options/Results: The interventional radiologist decided
to perform an external percutaneous drainage of the biliary system.
Four days after the positioning of the external biliary drainage another
attempt was made to arrive in duodenum. In the hybrid room, the
interventional radiologist together with the surgeon, performed a
combined treatment: through laparotomic approach, the surgeon
removed the surgical clips on the common bile duct. Meanwhile, the
interventional radiologist decided to exchange the external biliary
drainage with an internal-external biliary drainage.
Sixty days weeks after internal-external biliary drainage placement,
the Patient did not show a significant improvement from a clinical and
laboratory point of view. Moreover, there was evidence of persistence
of biliary leakage in the PTC. As a consequence, the interventional
radiologist together with the surgeon decided to position a fully
covered stent graft.
However, in the following PTC performed 3 weeks later the last
procedure, there was no evidence of stent-graft in common bile
duct, spontaneously migrated in the duodenum and expelled by the
Patient, unconsciously.
In the following cholangiography there was no evidence of biliary
leakage.
Discussion: Interventional radiology has become an alternative
treatment strategy to surgical reconstruction in selected Patients.
However, injuries that cannot be definitively treated with percutaneous
or techniques require surgical repair.
Take-home Points: Iatrogenic bile duct injuries present complex
problems that require a multidisciplinary approach for their optimal
management.
Imaging is the key for characterizing the injury.
Percutaneous procedures allow definitive treatment of certain types
of injuries and may be the only options for treating injuries in a lot of
patients.
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P-58
Successful treatment of cholangiolithiasis with biliary stentgraft implantation: a clinical case
V. Popov, A. Khilchuk, S. Vlasenko, M. Agarkov, D. Vorobyovskiy
Interventional Radiology, City Hospital №40, St. Petersburg, Russian
Federation
Clinical History/Pre-treatment Imaging: 55 y.o. female presented
with skin itch and jaundice. Past medical history: gallstone disease,
laparoscopic cholecystectomy. At admission total-value bilirubin
127 mcmole/L, 5-11 mm intrahepatic biliary ducts dilation. MRCP
revealed terminal common bile duct stricture, multiple intrahepatic
and common bile duct concrements. Esophagogastroduodenoscopy
showed no signs of bile passage into the duodenum.
Treatment Options/Results: We decided to perform percutaneous
biliary drainage. After the stricture recanalization, we performed
an intraductal biopsy, external-internal 8,5F drainage was placed
for biliary decompression. Histologically no evidence of malignant
stricture was obtained, CA-19-9 was normal.
On the 7th day, the patient complained about fever and pain in the
right hypochondrium. The abdominal US diagnosed subphrenic
abscess, that was immediately drained. Control cholangiography
showed dislocated and obturated by multiple concrements drainage.
8,5F drainage was replaced with 10,2F and therapy were continued.
At daily drainage lavaging we continuously evacuated suspension of
2-3 mm concrements that repeatedly were blocking side holes. Patient
flatly refused open surgery, and we decided to stent the stricture for
better stones evacuation into the duodenum. Nitinol self-expandable
10х60mm graft was implanted.
Discussion: We chose «lasso» stent configuration for possible
endoscopic removal in case of any complications. External biliary 10.2
F drainage was put above the stent for active bile ducts lavaging. 3
days after drainage was removed, and the patient was discharged
home. More than 3 years patient known to be free of jaundice and
any signs of lithiasis.
Take-home Points: This case underscores the complexity of biliary
hypertension possible reasons and the beneficial role of endovascular
intervention in massive biliary occlusions.

P-59
Novel treatment using endobronchial spigot for bronchobiliary fistula after the drainage of post-TACE subdiaphragmatic
abscess of HCC
M. Endo1, T. Aramaki2, R. Sato2, K. Iwai2, K. Asakura1
1Division of Diagnostic Radiology, Shizuoka Cancer Center, Shizuoka,
Japan, 2Division of Interventional Radiology, Shizuoka Cancer Center,
Shizuoka, Japan
Clinical History/Pre-treatment Imaging: Male in 70’s,
chemoembolization using gelform was performed for multiple
hepatocellular carcinoma. Fever was recognized 10 days after
treatment. As the causes were diagnosed with right subdiaphragmatic
abscess and right lower lobe pneumonia, abdominal drainage was
performed trans-hepatocutaneously and administration of antibiotics
was started. The drainage was also good and patient had an antipyretic
tendency, but fever again. When contrast examination was done from
the drain, fistulas found between bile duct and lower lobe bronchus
of the right lung, which was biliary pneumonia in the right lower lobe.
Treatment Options/Results: Treatment methods including
abdominal surgery and endoscopic or transhepatic bile drainage
are typically used for bronchobiliary fistula. But the patient was not
tolerant for surgery with general anesthesia due to his underlying
general condition. A bronchoscopic approach which has low rates
of mortality and morbidity, provides an alternative option for
bronchobiliary fistula treatment.

Posters

203

Since the fistula was formed with two bronchioles of the right lower
lobe, total four spigots were inserted using flexible bronchoscopy
under local anesthesia in each one, the fistula was occluded, and the
pneumonia was also improved.
Discussion: Spigot is a silicone tool and low irritable, and it is very
useful and reliable to be used for bronchial occlusion in bronchopleural
fistula treatment or control hemoptysis in even patients with bad
physical condition. Reinsertion is possible even if it deviates, it is also
suitable for bronchobiliary fistula treatment.
Take-home Points: Endobronchial Spigot insertion is minimally
invasive and could be the first choice for bronchobiliary fistula
treatment.

P-60
Percutaneous biliary intervention for post-surgical biliary
leaks
Y. Takeuchi1, H. Ashida1, O. Sato2, T. Ochiai3, A. Fukui4
1Radiology, Fukuchiyama City Hospital, Kyoto, Japan, 2Radiology,
North Medical Center, Kyoto Prefectural University of Medicine, Kyoto,
Japan, 3Surgery, North Medical Center, Kyoto Prefectural University
of Medicine, Kyoto, Japan, 4Gastroenterology and Hepatology, North
Medical Center, Kyoto Prefectural University of Medicine, Kyoto, Japan
Clinical History/Pre-treatment Imaging: Two patients undergone
hepatobiliary surgery developed refractory post-surgical biliary leaks
(RPBL).
Treatment Options/Results: 1st case is RPBL persisting for one
month in a 65-year-old female with metastatic liver cancer undergone
left hemihepatectomyA large biliary cavity developed on the
resection plane through the posteroinferior, the poostrerosuperior
and the anterior intrahepatic ducts (Figure 1). Transhepatic tube
endoprosthesis cannot manage BL. Endoscopic tube endoprosthesis
decreased the cavity; however cholangitis have been repeated until
percutaneous biliary stenting (Fgure 2). She was uneventful for poststenting four months.
2nd case is RPBL persisting for two months in a 69-year-old
male with hilar biliary cancer undergone left hemihepatectomy
with biliojejunostomy. We hold transhepatic balloon catheters
endoprosthesis pulled to close BL. He was uneventful for eleven
months.
In results, RPBL was managed successfully with transhepatic biliary
endoprosthesis in the series.
Discussion: Transhepatic biliary endoprosthesis is possibly efficacious
for RPBL whereas no evidence has been established.
Take-home Points: RPBL is troublesome on clinical practice. The
intractable situation is possibly managed with non-surgical biliary
interventions.

P-61
Recanalization of totally occluded hepatojejunostomy
by percutaneous-percutaneous rendez-vous after liver
trasplantation
P. Huespe1, S. Oggero1, S.H. Hyon2
1Image Guided Minimally Invasive Surgery, Hospital Italiano de Buenos
Aires, Buenos Aires, Argentina, 2Surgery, Hospital Italiano de Buenos
Aires, Buenos Aires, Argentina
Clinical History/Pre-treatment Imaging: A 42-year-old woman, with
history of primary biliary cirrhosis who underwent cadaveric, splitliver transplantation four months earlier was referred with obstructive
jaundice, worsening liver-function and repeated cholangitis.
CT-scan and MR-cholangiopancreatography revealed dilated bile
ducts, stricture of Roux-en-Y hepatojejunostomy (constructed at
transplant), and perianastomotic collection. A CT-guided drain
inserted in the collection obtained bile. Upon a percutaneous
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transhepatic cholangiography (PTC) that evidenced total occlusion of
hepatojejunostomy and bile leak to the collection, an external biliary
drainage (PBD) was inserted.
Treatment Options/Results: Surgical repair was deemed a significant
risk of morbidity. Endoscopic approach was extremely difficult because
of biliary reconstruction. Under ultrasonography and fluoroscopy
guidance, the jejunal limb of the hepatojejunostomy was accessed
percutaneously with a 22G Chiba needle. A D’Agostino introducer
was inserted and a 0.035-inch hydrophilic guide-wire negotiated to
the perianastomotic cavity with an angiographic catheter. A Dormiabasket was then progressed from the PBD tract to the same cavity,
the guide-wire grabbed in a rendez-vous maneuver, and pulled out
through the PBD tract. Thus, an internal-external drainage was placed
with the pigtail locked in the jejunal limb. The patient improved liver
tests and the bile leak sealed one month after the procedure.
Discussion: Biliary complications after liver transplantation, most
commonly bilioenteric stricture, may cause severe morbimortality.
Redo surgery is a risky procedure and endoscopic retrograde
cholangiopancreatography is usually not feasible in patients with
Roux-en-Y hepatojejunostomy, being the percutaneous transhepatic
approach the first-line of treatment.
Take-home Points: Percutaneous rendez-vous may be an effective
alternative to treat complete stricture of hepatojejunostomy.

Biopsy and drainage
P-62
Diagnostic accuracy of CT-guided transthoracic needle biopsy
of pulmonary nodules measuring less than 7.5 mm
N. Cardenas, J. Kuban, R. Sheth, S. McRae, J. Ahrar, A.L. Tam,
S. Gupta
Interventional Radiology, MD Anderson Cancer Center, Houston, TX,
United States of America
Purpose: This study aims to determine the diagnostic accuracy of
percutaneous CT-guided biopsy of small pulmonary nodules (SPNs)
measuring less than 7.5 mm.
Material and methods: 109 patients with pulmonary nodules
measuring less than 7.5 mm underwent CT-guided transthoracic
fine needle aspiration (n=30), core biopsy (n=36), or both (n=43)
using a coaxial technique. Of those SPNs, 13 measured 4.0-5.9 mm,
47 measured 6.0-6.9 mm, and 49 measured 7.0-7.4 mm. Biopsies
were “successful” if they were true positives or true negatives and
“unsuccessful” if they were non-diagnostic, falsely negative, or if the
procedure failed. The success rate and incidence of complications
were analyzed using Fisher’s exact test.
Results: The technical success rate was 99.1% (108/109) and diagnostic
success rate was 79.8%. The diagnostic success rates stratified by
size: 76.9% (10/13) for SPNs 4.0-5.9 mm; 80.9% (38/47) for SPNs 6.0-7.9
mm, and 79.6% (39/49) for SPNs 7.0-7.4 mm. Pneumothorax occurred
in 40.4% (44/109) patients, with 21.1% (23/109) patients requiring
thoracostomy tube placement. There was no significant difference in
complication rates (pneumothorax p=0.31 and chest tube p=0.84) or
success rates (p=0.95) between the three size groups. Core biopsy was
associated with greater success rate compared to FNA alone (84.6% vs.
63.3%, p=0.02). There was no difference in incidence of complications
between FNA and core biopsy techniques (p=0.6).
Conclusion: CT-guided transthoracic needle biopsy of SPNs measuring
4 mm - 7.5 mm is a viable diagnostic option with an approximately 80%
success rate. Biopsy success rate of SPNs is significantly greater when
core biopsy sample is obtained compared to FNA alone.
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P-63
Role of first pleural puncture distance and tumor size in
periprocedural pneumothorax in percutaneous lung biopsies
S. Hool, N. Nezami, D. Silin
Radiology and Biomedical Imaging, Yale School of Medicine, New
Haven, CT, United States of America
Purpose: Numerous factors are speculated as risk of pneumothorax
during percutaneous lung biopsy. Some of these factors have been
studied in the past, including pleural angle at puncture, dwell time,
number of passes, etc. This study aimed to evaluate whether first
pleural puncture distance and tumor size in CT guided biopsies play
role in the rate of peri-procedural pneumothorax.
Material and methods: During this retrospective study, one hundred
lung biopsy cases performed from July 2015 - Jun 2016 were reviewed
by image reanalysis and reevaluation of image guided images. First
pleural puncture distance, distance of mass from the pleural surface,
tumor size and presence of peri-procedure pneumothorax data was
collected. Patients who had a tumor abutting pleura were excluded.
The patients were then grouped into two groups of pneumothorax
and no pneumothorax. A binary logistic regression was performed to
calculate odds ratios.
Results: Thirty-nine cases had a peri-procedural pneumothorax
(51%). The distance of mass from the pleural surface was not different
between two groups. The incidence of pneumothorax in the patient
with first pass distance of ≤1cm was higher than the patients with first
pass distance >1cm, with odds ratio of 1.909 (p = 0.029). The tumor size
in pneumothorax group was smaller than no-Pneumothorax group
(1.84±0.96 vs. 3.21±4.66; p=0.037). The odds rate for pneumothorax in
the patient with tumor size of ≤ 2 cm was 3.013 (p= 0.012).
Conclusion: A first pleural puncture distance of ≤1 cm and tumor size
of ≤ 2 cm are significant risk factor for post-biopsy pneumothorax.

P-64
A prospective clinical study evaluating an aspiration-type
semiautomatic cutting biopsy needle: does aspiration increase
the amount of specimen?
Y. Matsui, T. Hiraki, T. Iguchi, H. Fujiwara, M. Uka, Y. Masaoka,
T. Komaki, H. Gobara, S. Kanazawa
Department of Radiology, Okayama University Medical School,
Okayama, Japan
Purpose: An aspiration-type semiautomatic cutting biopsy needle
facilitates cutting of tissue while applying negative pressure by
aspiration and may contribute to increasing the amount of specimen.
The purpose of the present study was to prospectively evaluate the
efficacy of this needle in clinical settings.
Material and methods: This study was conducted with approval
of our institutional review board. Patients undergoing imageguided percutaneous lung or renal biopsy were included. In each
procedure, cutting biopsy was performed with and without aspiration.
Participants were randomly allocated to the following two groups:
group A, in which the first fire was done with aspiration and the
second without, and group B, in which the first fire was done without
aspiration and the second with. The specimens were weighed using an
electronic scale. The weight of the specimens obtained with aspiration
was compared with that of those obtained without aspiration using
a paired t-test.
Results: In lung biopsy (n = 45), the mean weight of specimens
obtained with and without aspiration was 2.20 mg and 2.24 mg,
respectively. Furthermore, in renal biopsy (n = 30), it was 6.52 mg
and 6.42 mg, respectively. The weight was not significantly different
between specimens obtained with and without aspiration either in
lung (P = 0.799) or renal (P = 0.789) biopsy.
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Conclusion: Aspiration using the aspiration-type semiautomatic
cutting biopsy needle does not contribute to increasing the amount
of the specimen in lung and renal biopsies.

P-65
Comparison of complication rates and sample adequacy of
tru-cut and fine needle aspiration CT-guided transthoracic
lung biopsy in lesions between 2 to 4 centimeters in size
R. Asadov, C.A. Gundogmus, T. Mammadov, O. Buğdaycı, G. Ekinci,
F. Baltacıoğlu
Radiology, Marmara University: School of Medicine, Pendik/İstanbul,
Turkey
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P-67
Advancement of percutaneous drainage of abdominopelvic
abscess in safety; an US-guided puncture with real-time image
fusion system
S. Morita1, T. Suda1, T. Kanefuji1, T. Hoshi1, K. Yagi1, S. Terai2
1Department of Gastroenterology and Hepatology, Uonuma Institute
of Community Medicine Niigata University Hospital, Minamiuonuma
City, Niigata, Japan, 2Division of Gastroenterology and Hepatology,
Graduate School of Medical and Dental Sciences, Niigata University,
Niigata, Japan

Purpose: The aim of our study was to compare complication rates and
sample adequacy of tru-cut (TCB) and fine needle aspiration biopsies
(FNAB) of CT-guided transthoracic lung biopsies (CTg-TTLB) of lesions
between 2 to 4 cm in size.
Material and methods: Between March 2013-July 2017 357 CTg-TTLB
were performed in our clinic. Of those, 138 patients with lesions of 2-4
cm in size were included in this retrospective study. Used needles were:
for FNABs 19G co-axial and 20-22G aspiration; for TCBs 17G co-axial and
18G tru-cut. FNABs were performed with an on-site cytopathologist.
Procedure images were reviewed for lesion localization, its relation
to the pleura and fissures, its dimensions on two planes, the length
of the needle passing through the parenchyma to reach the lesion,
procedure duration and concomitant lung diseases. Procedural
complications and sample adequacy were gathered from patient
records.
Results: Eighty-five (61,6%) biopsies were performed as FNAB and
53(38,4%) as TCB. There was no significant difference in age, gender,
concomitant lung disease, lesion location and long axis diameter
between both groups. The most common complication was
pneumothorax (n=36; 26,1%), followed by parenchymal hemorrhage
(n=29; 20,1%). There was no significant difference in major and minor
complication rates and sample adequacy between both groups.
Procedure duration was significantly shorter for TCBs (4 (2) minute vs
12 (7) minutes (median), p<0,001)
Conclusion: Complication rates and sample adequacy of TCB and
FNAB in lesions between 2 to 4 cm in size are similar. TCBs are less
time consuming and don’t require an on-site cytopathologist.

Purpose: A real-time image fusion system that enables an ultrasound
(US) study coupled with synchronous reconstruction of 3D volume
data is widely used to assure radiofrequency ablation therapy for
hepatocellular carcinoma. An inconspicuous anatomical structure
observed on US can be easily recognized by referencing objective
data, such as computed tomography (CT) images, in the same
plane, ensuring a secure puncture. Here, we report the usefulness
of a real-time image fusion system for percutaneous punctures of
abdominopelvic abscesses.
Material and methods: Percutaneous abscess drainage was
performed for 8 lesions in 7 patients under the US guidance,
implementing real-time image fusion function (V Navi, GE). Seven
and one abscesses were located in the pelvis and retroperitoneum,
respectively. After picturing spatial configuration of the targets and
surrounding structures, a 17-gauge needle was inserted, followed by
catheter placement under fluoroscopic observation. The puncture
was performed in the supine or prone position for five and two cases,
respectively.
Results: All drainage tubes were successfully placed within 30
(mean=15) minutes, which led to infection control without severe
complications. In comparison with CT-guided puncture, the US system
implementing real-time image fusion function allowed us to insert the
needle from any direction without radiation exposure and prevented
risky structure damage by awakening such vasculatures and intestines
even under poor penetration of US. An available fluoroscopy further
helped proper tube placement.
Conclusion: Real-time fusion processing of CT and US images proved
potentially beneficial in the percutaneous drainage of abdominopelvic
abscesses.

P-66

P-68

Accuracy of histopathologic sampling in lung biopsies: intraindividual comparison between 10G helical spirotome and 18G
unicut needle

Is computed-tomography guided needle biopsy of a lung
cancer really a risk factor for pleural seeding and poorer
clinical outcome?

J.C. Apitzsch1, S. Viniol1, W. Hundt2, A.H. Mahnken3
1Dept. of Diagnostic and Interventional Radiology, Marburg University
Hospital UKGM, Marburg, Germany, 2Clinical Radiology, LMU Munich,
Munich, Germany, 3Department of Diagnostic and Interventional
Radiology, University Hospital Marburg, Philipps University of Marburg,
Marburg, Germany

N. Ito1, S. Nakatsuka1, M. Inoue1, J. Tsukada2, M. Misu3, H. Yashiro4,
S. Oguro5, M. Tamura3, Y. Takahashi6, M. Jinzaki3
1Diagnostic Radiology, Keio University, School of Medicine, Tokyo,
Japan, 2Diagnostic Radiology, Keio University Hospital, Tokyo,
Japan, 3Radiology, Keio University School of Medicine, Tokyo, Japan,
4Diagnostic Radiology, Hiratsuka City Hospital, Hiratsuka-city, Japan,
5Diagnostic Radiology, Tokyo Medical Center, Tokyo, Japan, 6Thoracic
Surgery, School of Medicine, Keio University, Tokyo, Japan

WITHDRAWN

Purpose: Computed-tomography guided needle biopsy (CTNB)
has been widely applied for obtaining a specimen before resection,
especially in small lung nodules. However, an increased risk of
tumor seeding has been reported, which doesn’t correspond to our
experience. The purpose of this study is to compare the incidence of
pleural dominant recurrence and clinical outcome in localized lung
cancers between CTNB group and non-CTNB group at our institution.
Material and methods: Between October 2003 and December 2012,
856 p-stage I lung cancers were resected, and 784 cases were followed
up at least once after the resection. Of them, 418 underwent CTNB
before resection, 366 did not. These cases were divided in 2 groups
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and retrospectively analyzed. The follow-up period was median 62
months (range 1 to 168) for the CTNB group and 58 (range 1 to 158)
for the non-CTNB group, respectively.
Results: The tumor size was 20±15 mm for the CTNB group, whereas
24±11mm for the non-CTNB group. One hundred and twenty-eight
subpleural lesions were included for CTNB group and 132 for nonCTNB group. Forty-eight and 66 tumor recurrences were observed for
CTNB and non-CTNB group, respectively. Of those 48 recurrences for
CTNB group, 5 cases developed either pleural or chest wall dominant
recurrence (1.2%). Four cases developed pleural recurrence for nonCTNB group (1.1%).
Conclusion: CTNB before resection in p-stage I lung cancers was not
a risk factor for pleural seeding and poorer clinical outcome.

P-69
Percutaneous management of walled-off pancreatic necrotic
collections: a tertiary center experience
A.M. Haris, J. Singh, A. Vinoth, M. Kumar
Interventional Radiology, Asian Institute of Gastroenterology,
Hyderabad, India
Purpose: To analyze the efficacy of percutaneous management of
Walled-off Pancreatic Necrotic Collections (WOPN) and the presence
and management of pancreatic ductal disruption.
Material and methods: A combined prospective and retrospective
study of 59 patients who underwent percutaneous catheter drainage
(PCD) for WOPN from December 2016 to January 2018. Collections
were noted in lesser sac (n=21), lesser sac with Left anterior-pararenalspace (LAPS) and Left para-colic (LPC) extension (n=25) and multicompartment involvement (n=19). Internal debris more than 40% was
noted in 71% cases.
PCD was performed using ultrasound (n=59) and CT (n=2) guidance.
Lesser sac collections were managed by trans-gastric approach (n=27),
LAPS/ LPC collections by trans-retroperitoneal approach (n=33) and
direct (n=13) in multicompartment collections.
Results: 61% patients (36/59) showed resolution of WOPN with PCD of
which 10 required catheter upsizing and 9 required re-interventions.
15 patients (25.4%) underwent necrosectomy through percutaneous
approach.
The mean duration of PCD placement was 27.4 days (range 5-120) and
the average duration of hospital stay was 25.7 days (range 7 - 78).
Pancreatic ductal disruption was present in seventeen patients (28.8%)
and managed by endoscopic stenting. In 3 patients, conversion into
cysto-gastric stent was performed through trans-gastric route.
Five patients (8.5%) failed to respond to PCD with clinically
deteriorating course requiring surgery.
Disease-related mortality was seen in two patients (3.4%).
Conclusion: Percutaneous drainage with appropriate clinical
assessment and radiological follow-up is effective in the management
of WOPN without the need of surgical necrosectomy in most cases.

P-70
Pain during image-guided percutaneous biopsies: a crosssectional study of prevalence and predictive factors
V.R. Iyer1, T.M. Gunderson2, N. Malik 3, N.M. Jensen1, S. Sheedy1,
T.D. Atwell1
1Radiology, Mayo Clinic, Rochester, MN, United States of America,
2Biomedical Statistics, Mayo Clinic, Rochester, MN, United States of
America, 3Radiology, Halton Healthcare Service, Oakville, ON, Canada
Purpose: To evaluate the prevalence and severity of procedurerelated pain during abdominopelvic, thoracic, and musculoskeletal
percutaneous image-guided biopsies and to identify factors
associated with higher reported pain.
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Material and methods: In this IRB-approved retrospective study,
database of adults who underwent CT- or ultrasound-guided
percutaneous core needle biopsy between July 22, 2013 and
December 31, 2015 was reviewed. Patient age and gender, biopsy
site, type (lesion or parenchymal), needle gauge, number of passes,
intraprocedure use of intravenous sedation and maximum procedurerelated pain reported on a “0-10” pain intensity scale were recorded. To
model association of pain with patient and procedural characteristics,
scores were dichotomized into absence versus presence of pain (0 vs
all other). Covariate association with pain was modeled using general
estimating equations logistic regression. Data was analyzed using SAS
(version 9.4; Cary, NC).
Results: 6353 biopsies were performed for 5329 patients. Patients
reported no pain during 4717 of 6353 (74.9%) procedures. Only 60
of 5329 (1.1%) patients reported scores of 9 or higher during biopsy.
Female gender (OR 1.19, CI 1.05-1.34, p=0.005), younger age (OR
0.85, CI 0.82-0.89, p<0.001), and use of moderate sedation (OR 1.72,
CI 1.48 -1.98, p<0.001) were significantly associated with higher
scores. Needles > 14 gauge, exclusively used for bone biopsies, were
associated with higher scores (OR 2.06, CI 1.42-2.97, p<0.001).
Conclusion: Patient-reported pain with image-guided biopsy is
typically mild or nonexistent. Younger patients and females reported
greater pain. This information can assist with pre-procedural
counseling and may help anticipate the need for anxiolytic or
analgesic treatment in select patients.

P-71
Is there a black line in that specimen? Correlation of
visual characteristics and pathologic diagnosis of lung
core biopsy specimens
J. Jacob, F. Valles, A. Abdelbaki, Y. Kumar, N. Velasco, K. Zinn
Dept. of Radiology, Yale New Haven Health Bridgeport Hospital,
Bridgeport, CT, United States of America
Purpose: To investigate whether the black lines occasionally seen on
core lung biopsy samples can predict adequate sampling and whether
there is any pathological correlation to this visual cue.
Material and methods: This study included 30 patients who
underwent CT- guided lung biopsies performed at a single institution.
All included cases were visually inspected at the time of biopsy for
presence of a characteristic black line within the biopsy samples.
The patients’ age, sex, smoking history, size of the biopsied lesion,
gauge of the needle used, number of samples obtained, presence
of pneumothorax post procedure, and the pathologic findings were
recorded for all patients, and were analyzed using logistic regression
models.
Results: Prospective review at our institution demonstrated 30
patients (16 Female), age 64 +/- 14 years, who underwent CT-guided
lung biopsy. Univariate chi square analysis demonstrated that patients
with visible black lines in the core biopsy sample had a statistically
significant likelihood of adenocarcinoma diagnosis (OR=11.0, P=0.01).
Smoking history (OR=7.00, P=0.06), pack years greater than 0 (OR=4.57,
P=0.05), and age greater than 52 years of age (OR=9.33, P=0.05), all
had a tendency towards predicting an adenocarcinoma diagnosis
although not statistically significant.
Conclusion: Characteristic black lines are occasionally seen in lung
biopsy specimens by visual inspection against a white background.
Our study demonstrates a statistically significant correlation with
these lines and the diagnosis of adenocarcinoma. Additional samples
need not be obtained if these lines are seen, potentially reducing risks.
Adenocarcinoma now being the most common form of lung cancer,
knowledge of this correlation is beneficial.
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CT guided lung biopsy: a simplified classification and scoring
system to assess appropriatness of indication according to
nodules 18-FDG uptake, dimension and localization

Lung biopsy with co-axial technique: the imprtance of chest
wall thickness in relation to pneumothorax

M.A. Tipaldi1, E. Ronconi1, G. Orgera2, F. Laurino1, L. Mascagni1,
M.E. Krokidis3, M. Rossi1
1Radiology, S. Andrea University Hospital, Rome, Italy, 2Interventional
Radiology, St. Andrea University Hospital - Sapienza Rome, Rome,
Italy, 3Department of Radiology, Addenbrooke’s University Hospital,
Cambridge, United Kingdom
Purpose: To develop a simplified classification and scoring system
to predict risk of fail in patient undergoing CT-guided transthoracic
core needle biopsy (TTNB) according to nodules characteristics and
18-FDG uptake.
Material and methods: 248 (148 men and 100 women, mean age 69)
CT-guided lung biopsies, performed in our institution from January
2014 to January 2017, were reviewed retrospectively. Lesions were
classified in 3 clusters of low (n=72), intermediate (n=118) and high
(n=58) difficulty on the basis of nodule diameter, distance from the
pleura and basal localization. Technical success, length of procedure,
delivered radiation dose and complications were investigated in each
cluster and compared with 18-FDG uptake.
Results: Overall technical success was 83% (n =206), 71% (n=196)
malignant and 12% (n=30) benign.
PET negative nodules had significant longer procedures (p<0.0001)
and delivered dose (p=0.0436) despite fewer successful results
(50%vs92%, p<0.0001) then positive one.
Technical failure showed a growing trend from 11% (n=8) in low
difficulty group, 14% (n=16) in the intermediate and 31% (n=18) in the
high one, resulting statistically significant (p=0.0043) as well as the
increase of procedure length (p=0,0007) estimated delivered dose
(p=0,0115) and rate of complications (p=0,0055).
High difficulty PET negative nodules had the highest technical failure
rate amongst all groups (80%), significantly worse than middle and
low difficulty PET negative group, (p=0,0008).
Conclusion: TTNB of high difficulty PET negative nodules is associated
with very poor technical success rate and in this group of patients
other strategies have to be pursued.

P-73
Percutaneous transhoracic core biopsy for the assessment of
subcarnial lymph nodes: technique and complications
I. Petmezaris, D. Panagiotidou, G. Skouroumouni, M. Kosmidou,
C. Mayridou, A. Theodorakopoulos
Radiology, Papageorgiou General Hospital, Thessaloniki, Greece
WITHDRAWN
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L. Ginanni Corradini1, M. Bezzi2, P.G. Nardis3, M. Corona4,
B. Rocco5, G. De Rubeis1, F. Basilico4, C. Catalano6
1Department of Radiological, Oncological and Pathological
Sciences, “Sapienza” University of Rome, Rome, Italy, 2Department
of Radiological Science, University of Rome La Sapienza, Rome, Italy,
3Angiography and Interventional Radiology, Policlinico Umberto I,
Rome, Italy, 4Vascular and Interventional Radiology Unit, Sapienza
University of Rome, Rome, Italy, 5Interventional Radiology, Sapienza
University of Rome, Rome, Italy, 6Radiology, University La Sapienza
Policlinico Umberto I, Rome, Italy
Purpose: The aim of the study was to evaluate the relationship
between the thickness of the chest wall and the risk of pneumothorax
(PNX) in a population of patients undergoing coaxial CT-guided lung
biopsy.
Material and methods: From december 2016 to december 2017, 107
consecutive patients were subjected to one lung lesion biopsy with a
single pleural puncture coaxial technique. For each patient was chosen
the shortest access route to the target lesion, compatibly with the
patient’s anatomy and compliance. Chest x-ray was performed before
and 4 hours after the procedure. Chest wall thickness was measured
at CT as the distance in millimeters between skin and parietal pleura
alongside the needle route.
Results: A diagnosis was obtained in 95.3% of cases (102 patients).
PNX occurred in 23 patients (22.4%) and 9 of these patients (8.4%)
required chest drainage. At univariable analysis, significant differences
between patients with vs those without subsequent post-procedural
PNX occurrence were thinner chest wall thickness (P=0.005), smaller
maximum lesion diameter (P=0.004) and less frequently biopsy
performed in prone position (P=0.013).
At binary logistic regression, the occurrence of PNX was only
associated with thinner chest wall thickness (OR (95% CI) = 0.959
(0.921-0.998); P=0.039).
Conclusion: Our data show that a thinner chest wall thickness crossed
by the needle during lung lesion biopsy is independently associated
with the risk of PNX. This should be taken into account when planning
the route of the biopsy needle.

P-75
A short term experience of ambulatory lung biopsy in a
tertiary centre in the UK
B. Jaber, C. Kennedy
Radiology Department, Nottingham University Hospitals, Nottingham,
United Kingdom
Purpose: Ambulatory percutaneous lung biopsy (APLB) has recently
emerged within the NHS as an invaluable solution to pressures created
by bed crisis. This innovative approach carries a great potential for
increasing the capacity for lung biopsies and reducing the cost of
unnecessary admissions. Our aim is to share our initial three month
experience in APLB in a tertiary centre in the UK.
Material and methods: A trial period has started at our institution
to allow patients to be discharged directly from CT after lung biopsy.
A chest x-ray performed at 30 minutes after biopsy is reviewed for
presence of pneumothorax. If no pneumothorax is demonstrated,
patient is discharged directly from CT. Rapidly evolving/ symptomatic
pneumothorax is treated with a Heimlich valve chest drain (HVCD) to
facilitate discharge. A repeat chest x-ray is requested for patients with
small asymptomatic pneumothorax.
Results: Between September and December 2017, 17 CT guided
lung biopsies were performed by the APLB lead radiologist at our
institution. 2 patients were not scheduled as ambulatory due to
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mobility and social reasons. 13 out of 15 (87%) patients were directly
discharged from CT. One patient had a short period of observation and
the other had a HVCD inserted after a symptomatic pneumothorax.
Conclusion: Although this is a small sample over a short period of
time, the high rate of direct discharge (87%) proves the safety and
efficiency of this new approach. We believe that by implementing
this method over longer period of time, more advantages will be
appreciated both for patients and the health care system.

P-76
Apparent diffusion coefficient quantification in determining
the histological diagnosis of malignant liver lesions
K. Drevelegas1, G. Manikis2, K. Nikiforaki2, K. Marias2,
M. Constantinides1, I. Stoikou3, A. Drevelegas1
1Radiology, Interbalkan Medical Center, Thessaloniki, Greece,
2Computation Medical Laboratory, Institute of Computer Science,
Heraklion, Greece, 3Microbiology, Interbalkan Medical Center,
Thessaloniki, Greece
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reduced to less than 10ml of output for 48 hrs prior to tube check and
with no residual collection or CT scan revealing no residual collection.
Some catheters were removed during surgery for mesh explantation.
Results: 103 cases of anterior abdominal wall collection who got
percutaneous drainage was evaluated( 40 men, 63 women with
a mean age of 46.1yrs). A total of 21 patients were excluded due
to lost to follow up (n=12), transfer of care (n=9). 82 patients were
subsequently analyzed for a total of 98 catheter placement ( average
of 1.2 catheter/ patient). 3 different types of mesh were used for the
hernia repair including Biologic/fully absorbable, Polypropylene,
Polyteraflouroethylene types. Average catheter days was 37.2 days
with an average of 2.1 checks/changes per catheter placed. Sclerosant
therapy was used for resolution of the fluid collection in 14 patients.
It was possible to save the abdominal mesh in 75.6% patients (62/82)
with drainage only.
Conclusion: Percutaneous drainage of abdominal wall collection
helps salvaging abdominal mesh in a majority of patients.

P-78

Purpose: To assess liver tumor characterization based on 1232 ADC
based radiomic features
Material and methods: 111 consecutive patients underwent MRI of
the liver on a 3T GE scanner with a respiratory triggered 2 b value DW
acquisition (0,1000). Discrimination between A) primary (45 patients)
vs metastatic tumors (56) and B) HCC (21 patients) vs CholangioCa
(24 patients) (for primary) was examined. A total of 1183 radiomics
imaging features were calculated based on ADC values using inhouse
software. Features were normalized (z-score) and Mann-Whitney
Wilcoxon Test was used to disclose statistical difference between
examined subgroups. Receiver Operator Characteristics (ROC) curves
were then computed and corresponding area under the ROC curves
(AUCs) were calculated to assess the performance of each ADC-based
radiomic feature.
Results: A) 12 radiomic features achieved AUC>70% (p-value
<5%). “Homogeneity” radiomic feature, calculated using texture in
conjunction to wavelet analysis (gray level co-occurrence matrix GLCM and wavelets), showed the highest AUC=71.8%, while ADC mean
ROI value failed to discriminate, i.e. AUC=49.1%.
B) 25 radiomic features surpassed 70% AUC, best discriminant feature
was “Small Area Emphasis” from texture and wavelets ( Gray Level Size
Zone Matrix - GLSZM and wavelets) (AUC=78.02%, p-value<5%). Mean
ROI ADC appeared as a poor discriminant (AUC= 52.81%). Four out of
possible 12 radiomic features appeared with satisfactory performance
(AUC above 70%) for both A and B analyses.
Conclusion: ADC based radiomic features can be used as a
discriminant for liver tumors.

P-77
Anterior abdominal wall collections related to hernia repir and
efficacy of percutaneous drainage
N.B. Mani, K. Lahiji, P.K. Kavali, R. Ramaswamy, M.D. Darcy
Division of Interventional Radiology, Mallinckrodt Institute of
Radiology, Washington University School of Medicine, St. Louis, MO,
United States of America
Purpose: To evaluate the efficacy of anterior abdominal wall
collections related to hernia repair with percutaneous drainage &
assess the need of supplemental procedures such as sclerotherapy
to achieve resolution
Material and methods: Retrospective analysis of patients,who
presented with anterior abdominal wall collections after undergoing
hernia repair with mesh, were done and the data was analyzed. The
number of catheter exchanges and the additional use of sclerotherapy
during the course of the drainage catheter presence was also
evaluated. The catheters were removed when the drainage had

Comparison of a full-core end-cut biopsy device with a sidenotch device: diagnostic valence of the specimen
J. Schaible, B. Pregler, L. Lürken, P. Wiggermann, L.P. Beyer
Radiology, University Hospital Regensburg, Regensburg, Germany
Purpose: To compare the quality of specimen, core length, diameter
and fragmentation rate of a novel full-core biopsy system with that of
the standard side-notch system in liver biopsies.
Material and methods: A full-core end-cut 16G biopsy device and
a standard side-notch 16G needle were used to take liver biopsies.
Patients were randomized in two groups of 16 patients each and
the following variables were assessed for each group and rated by
an independent pathologist unaware of the device: quality of the
specimen (scale from 1 to 6 with 1 as best and 6 as worst), core length,
diameter and fragmentation rate.
Results: For the full-core (FC) and side-notch (SN) groups, the
mean core length was similar with 13599 μm and 11570 μm (P=.131),
respectively. The quality of the specimen was significantly better in
the FC-group with an average rating of 1.68 vs. 2.50 (P=.009). The
fragmentation rate in the FC-group was statistically significant lower
at 2/27 (7%) than in the SN-group at 13/33 (39%) (P=.021). When using
the end-cut system, the diameter was significantly larger than that of
the SN-group at 1042 μm vs. 930 μm (P=.018).
Conclusion: Our results showed that the overall quality of specimen
improved when using a novel full-core biopsy system compared to a
standard side-notch needle with the same diameter. Fragmentation
rates are significantly lower and the core diameter is significantly larger
when using the end-cut system.

P-79
101 PleurX Drains: the outcome of tunnelled drains in cancer
patients
J. Shadwell, J. Lawrance
Interventional Radiology, Christie Hospital, Manchester, United
Kingdom
Purpose: Tunnelled drains (PleurXTM) are increasingly used to provide
intermittent drainage of pleural fluid and ascites, without repeated
hospital attendance for temporary drains. The audit evaluates
this service in terms of average dwell time and complication rates,
including pain, infection and premature removal.
Material and methods: Electronic radiology reports of 129 tunnelled
abdominal and pleural drains inserted over 2 years (2015 – 2016) were
reviewed. Dates of insertion, removal and/or patient death were
recorded alongside any complications that required radiological
intervention.
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Results: 28/129 (22%) recorded attendances did not result in tunnelled
drain insertion. Reasons included insufficient fluid, MRSA, recent
anticoagulation and patient preference. (Most non-insertions were not
identified in the audit as coding is usually changed to “ultrasound”).
Of completed procedures, the median dwell time was 47 days (range
2 – 394), mostly dictated by patient death. 93/101 (93%) patients were
deceased at time of data collection, of whom 87/93 (94%) had the
drain in situ at death. 28/101 (28%) patients died within three weeks of
procedure. Complications were found in 3/18 (17%) tunnelled thoracic
drains and 7/83 (8%) abdominal drains, including pain (5 cases) and/or
infection (3 cases). Premature removal was recorded in 7 cases.
Conclusion: We report good experience with tunnelled drains. Some
non-insertions could have been predicted. Complication rates are
higher in thoracic drains than abdominal, likely due to anatomy. Better
clinical triage of patients in the last few weeks of life is suggested.

P-80
Usefulness of endocavitary probe beyond endocavitary
biopsies
A.J. Mantilla Pinilla1, D. Contreras Padilla1, M.D. Pascual Robles2,
S. Gil Sánchez2, J. Irurzun3
1Interventional Radiology, Hospital General de Alicante, Alicante, Spain,
2Radiología Vascular Intervencionista, Hospital General Universitario
de Alicante, Alicante, Spain, 3Radiology, Hospital General Universitario
de Alicante, Alicante, Spain
Purpose: Percutaneous ultrasound guided biopsy is a well established
procedure to get pathologic or cytologic samples.
Percutaneous biopsies are commonly fulfilled with convex probe for
deep targets and lineal for superficial ones.Endocavitary probes have
place with deep pelvic lesions near or around rectum and vagina.
In some specific buy uncommon situations, when space is limited we
can also use the endocavitary probe -instead of the convex or linealtaking advantage to the small area that this probe contacts with the
skin, as well as transoral approach.
Material and methods: From November 2006 to December 2017 we
have used endocavitary probe in 10 patients, 3 women and 7 men,
aged from 3 to 79 years, median 52 years.
These lesions to puncture were situated in upper anterior mediastinum
in 4 cases, lung in 3 cases and pterigoideumspace, cervical vertebra
(transoral approach) or sublingual space in one case.
We used guide attachment for guidance and 18G x 20cm automatic
needle, 5 Monopty (Bard) and 5 BioPince (Argon)
Results: All cases we obtained sample enough to achive a pathologic
diagnosis, mean of 1.8 cylinders. No complications were observed.
The pathologic results were spinocellular carcinoma in 4 cases and
adenocarcinoma, myeloma, inflammatory tissue, schwannoma,
lymphoma B or thymoma in one case.
Conclusion: In percutaneous biopsies with very narrow window
due to bone, air or vascular structures, we can take advantage of
the endocavitary probe to overcome this inconvenient. It is also
indispensable when transoral approach is needed.

P-81
Retrospective analysis of image-guided percutaneous catheter
drainage for pericardial effusion in malignant patients
T. Hasegawa, Y. Arai, M. Sone, S. Sugawara, C. Itoh, S. Wada,
N. Umakoshi, T. Kubo, H. Kuwamura
Department of Diagnostic Radiology, National Cancer Center Hospital,
Tokyo, Japan
Purpose: To evaluate retrospectively the safety and efficacy of imageguided percutaneous pericardial effusion drainage as performed by
interventional radiologists in malignant patients.
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Material and methods: From January 2014 to September 2017,
percutaneous pericardial effusion drainage (113) was performed in
100 patients with malignant disease (median age, 60 years; range,
7–84 years) for symptomatic pericardial effusion using ultrasound
and angio-CT system via the subxiphoid (n = 73), left parasternal (n
= 17), and apical (n = 23) routes. A 17-gauge Huber point needle was
advanced under ultrasound guidance and a drainage catheter (8–10
Fr) was placed using the Seldinger technique. The technical success
rate, symptomatic pericardial effusion recurrence rate, complications,
and clinical outcomes were assessed.
Results: The technical success rate was 100% for 113 instances of
drainage. Mean catheterization duration and volume of evacuated
pericardial effusion were 8.4 days (range, 1–72 days) and 1,160 ml
(range, 140–7,635 ml), respectively. The median follow-up period was
106 days (range, 1–1396 days). The drains were removed in 97/110
cases (88%), except for three patients who were lost to follow-up.
Symptomatic pericardial effusion recurred in 9/97 patients (9%).
Re-drainage was performed in 13 cases (one, two, and four drainage
sessions for seven, one, and one patients, respectively). Complications
were not observed. Mortality post-drainage was 74% (74/100), with
overall median survival of 61 days (range, 1–667 days).
Conclusion: Image-guided percutaneous pericardial effusion
drainage was safe and effective in malignant patients, and may help
symptom alleviation with the possibility of drains-free.

P-82
Ureteric and oesophageal transluminal biopsy with a biliary
biopsy forceps kit
A. Rabone1, G. Aruede1, B. Kawa1, B. Thomson1, C. Wetton1,
J. Donohue2, T. Sevitt3, P. Ignotus1, A. Shaw1
1Interventional Radiology, Maidstone and Tunbridge Wells Hospitals,
Kent, United Kingdom, 2Urology, Maidstone and Tunbridge Wells
NHS Trust, Maidstone, United Kingdom, 3Oncology, Maidstone and
Tunbridge Wells NHS Trust, Maidstone, United Kingdom
Learning objectives:
1. Biliary biopsy forceps can be used in novel ways to enable
minimally invasive, histological confirmation in other
challenging anatomical locations where conventional methods
fail.
2. Pre-procedural imaging and planning are essential to choose
the right approach ensuring successful outcomes
Background: The Cook Transluminal Biliary Biopsy Forceps Set (Cook
Medical) is designed for biopsying biliary strictures under fluoroscopic
guidance following percutaneous liver puncture. We present two cases
of this equipment being used in the ureter and oesophagus to obtain
biopsies from sites of suspected malignancy where conventional
sampling methods had proved unsuccessful.
Clinical Findings/Procedure: To our knowledge these are the first
two cases of the set being used to obtain positive histology from
alternative anatomical locations. One case was a patient with a ureteric
stricture which was not amenable to retrograde ureteroscopic biopsy
however we successfully sampled the site prior to ureteric stent
and neprostomy insertion. The biopsy confirmed metastic lobular
carcinoma of the breast.
The second case was a patient with a relapsed tumour of the proximal
oesophagus requiring histological confirmation prior to further
treatment planning. Endoscopic biopsy had been unsuccessful due to
post-radiotherapy changes of the hypopharynx. Histological analysis
confirmed recurrent squamous cell carcinoma.
There was no ureteric or oesophageal injury and no other
complications. We will present a detailed pictorial review of our
technique for both cases.
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Conclusion: We have successfully used the biliary biopsy forceps kit
in two novel locations for obtaining histological samples which were
not possible using conventional methods and avoiding more complex
and invasive biopsy procedures.

P-83
Curved needles, and if we were to rethink our ways of handling
biopsies?
P. Brunner1, M. Montillet2, E. Cosconati3, E. Brunner3, N. Amoretti4,
H. Perrin5, M. Baqué3, M. Liberatore3, J.M. Cucchi3, C. Diffre6,
P. Merenda6, P. Chevallier7
1Center Princess Grace, Monaco, Monaco, 2Radiology, CHU Poitiers,
Poitiers, France, 3Radiology, Princess grace hospital, Monaco, Monaco,
4Service d’imagerie médicale, Centre Hospitalier Universitaire de Nice,
Nice, France, 5Surgery, Princess grace hospital, Monaco, Monaco,
6Radiology, Monaco Hospital, Monaco, Monaco, 7Radiologie, CHU
Archet, Nice, France
Learning objectives:
1. Describe biopsy techniques using curved needles wich offer an
alternative to classical biopsies using straight needles.
2. Demonstrate the interest of these new techniques wich enable
access to tumours which are either deeply embedded or difficult
to access.
3. Explain how to guide these needles towards the targeted organ
and how these needles may advance specificially towards any
such organ.
Background: Certain biopsies of deeply embedded lesions can
prove to be technically difficult, or even impossible rather, due to
interposition of sensitivestructures blocking their access.
Traditionally, biopsy needles are straight. As such, any change in the
trajectory path during the biopsy process is very limited. Curved
biopsy needles lead the way to new routes of access.
Clinical Findings/Procedure: In our institution , curved needles have
been used for some years, indeed a little more than half of biopsies
have been performed with curved needles (150 to 170 curved needles
used out of 270 to 320 biopsies performed annualy).
The principal targets are the mediastinal lymph nodes, deep
abdominal or pelvic masses and pulmonary nodules.
The conventional gauges and the lenghts used are the same. We prefer
co-axial systems, the bevel of the needle constantly in the convexity
of the needle.
Guiding such needles is different ; the rotation movements of these
‘’tools’’ always takes place whilst the needle is advancing.
Conclusion: Biopsies with curved needles offer secure new ways of
approach enabling the achievement of certain biopsies which are
hitherto been deemed impossible or to risky.

P-84
Fusion imaging 18F-FDG-PET/CBCT in the transthoracic needle
biopsy of lung nodules
A. Meli1, V. Trovamala2, F. Fontana2, F. Piacentino3, C. Fugazzola2,
A. Muollo1
1Institute of Radiology, ASST Sette Laghi - Ospedale di Circolo, Varese,
Italy, 2Radiologia, Ospedale di Circolo e Fondazione Macchi, Varese,
Italy, 3Radiology, University of Insubria, Varese, Italy
Learning objectives: Evaluate the possible increase in diagnostic
efficacy determined by the melting of images 18F-FDG-PET/ConeBeam-TC (CBCT) during the execution of guided lung biopsies CBCT.
Background: 122 patients have been undergo to a transthoracic
percutaneous pulmonary biopsy, 61 only through CBCT and 61
through melting images 18F-FDG-PET/CBCT.
Clinical Findings/Procedure: 50/61 biopsies through CBCT have
allowed to obtain a final anatomy-pathological diagnosis with 11/61
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non-diagnostic biopsy. 55/61 biopsies by fusion of 18F-FDG-PET/CBCT
images allowed to obtain a final anatomy-pathological diagnosis
with 6/61 non-diagnostic biopsy. The diagnostic accuracy of the two
procedures was respectively of 82% and 90%.
Conclusion: Transthoracic percutaneous pulmonary biopsy by means
of CBCT is a procedure safe and useful on the characterization of lung
nodules. In most cases, in the suspicion of lung cancer the histological
diagnosis is necessary to undertake target therapies and to search
for specific mutations. In particular, the anatomical and metabolic
information provided by the fusion images 18F-FDG-PET/CBCT are
improving the accuracy of histological diagnosis, reducing the number
of false negative and increasing the probability of obtaining a final
anatomy-pathological diagnosis.

P-85
A primer on the management of pleural effusions
W. Bremer, C.E. Ray, Jr.
Radiology, University of Illinois-Chicago, Chicago, IL, United States of
America
Learning objectives: Accurate classification and management of
pleural effusions.
Background: Management of pleural effusions remains a difficult
undertaking, often requiring prolonged hospitalization and multiple
interventions to achieve resolution. In this capacity, the interventional
radiologist is frequently called upon for placement and management
of percutaneous thoracostomy tubes to avoid surgical intervention.
Clinical Findings/Procedure: This article seeks first to analyze
the current data on the imaging and laboratory findings for the
classification of pleural effusions. Accurate initial identification of
the etiology and composition of pleural effusions remains vital,
dictating which patients benefit from immediate surgical referral
versus which can be managed with image guided placement of
drainage catheter. The techniques for placement of thoracostomy
tubes are then examined, including the efficacy of the various tubes
used and potential complications of placement. Updates on the role
of intrapleural fibrinolytic therapy are also discussed, along with the
optimal frequency and duration of fibrinolytic infusion. Finally, long
term management of chest tubes is reviewed including indications
for reimaging and thoracostomy tube removal.
Conclusion: Knowledge of the current practices and guidelines
regarding management of pleural effusions will assist interventional
radiologists in daily practice.

P-86
Lymphoid tissue acquisition for lymphoma with core needle
biopsy
A.A. Khankan1, T. Al-Hazmi2, M. Brembali1, A. Kenawi1
1Department of Medical Imaging, King Abdulaziz Medical City, Jeddah,
Saudi Arabia, 2Radiology, Umm Al-Qura, Makkah, Saudi Arabia
Learning objectives:
1. To explain the tissue acquisition in diagnosis of
lymphoproliferative disorders.
2. To explain the optimal technique and yield image-guided core
needle biopsies (CNB)
Background: The diagnostic work-up for evaluation of
lymphadenopathy and lymphoma requires adequate lymphoid
tissue for cytohistological, immunohistochemical and sometimes
molecular genetic analysis in order to accurately diagnose, treat and
follow-up the disease. As per current European clinical oncology
practice guidelines, such diagnostic and therapeutic strategies are
still based on the histologic findings from surgically excised biopsies
(SEB) despite recognizing the importance of image-guided CNB by
same guidelines. Due to the logistics, morbidity, and cost related to
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SEB, there is a contradictory trend to use CNB as an alternative strategy
especially with availability of modern imaging techniques including
functional imaging and various biopsy needles. Biopsy needles with
end-cut design and large gauge can provide adequate tissue material
with architectural features for obtaining definitive diagnosis and subclassifying the malignancy. However, a multidisciplinary approach is
required to standardize CNB protocols for obtaining lymphoid tissue
to avoid surgery and unnecessary costs, limit patient stress and risks
associated with repeat biopsies and optimize patient treatment.
Clinical Findings/Procedure: The poster will focus on
1.Diagnostic merits of CNB
2.Optimal technique of image-guided CNB
3.Tissue adequacy for optimal diagnostic yield
4.Multidisciplinary approach
Conclusion: CNB is playing an increasing role in the diagnosis
of suspected lymphoproliferative disorders as an alternative to
SEB for tissue sampling. In addition to knowledge and technical
skills, interventional radiologists should be familiar with specific
requirements for histopathologic protocols to be able to facilitate
the clinical management

P-87
Imaging features of tropical liver lesions and the role of interventional radiology
T. Asghar1, T. Peachey1, M. Moussa Tommy2, D. van Leerdam2, J. Vas
Nunes3, H. Bolkan2, T. Shareef1
1Radiology, Royal Hallamshire Hospital, Sheffield, United Kingdom,
2Surgery, Capacare, Masanga, Sierra Leone, 3Surgery, Masanga
Hospital, Masanga, Sierra Leone
Learning objectives:
1. To learn the imaging features of different tropical liver lesions.
2. To explore the clinical/radiological considerations in
management, including treatment options that can be offered
by the interventional radiologist.
3. To learn about different interventional techniques such as
imaging guided aspiration/drainage and PAIR procedure
(Puncture Aspiration Injection and Reaspiration).
Background: Liver abscesses are very common in tropical settings.
Imaging plays an important role in delineating which abscesses should
be treated with medical management, surgery and by interventional
radiological procedures.
Clinical Findings/Procedure: We describe and demonstrate
the features of common tropical liver lesions including amoebic,
pyogenic, TB and fungal liver abscesses, fasciola and hydatid cyst liver
disease. We highlight some example cases from a teaching hospital
in the United Kingdom and a rural district general hospital in Sierra
Leone and discuss some of the treatment considerations including
interventional options.
Conclusion: The interventional radiologist can play an important
role in the diagnosis and management of tropical liver abscesses. It is
important to understand the imaging features of different pathogens
as this is a fundamental factor on the interventional options which
can be offered.
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P-88
A case of percutaneous drainage for infected walled-off
pancreatic necrosis facilitated with introducer sheath
M. Hirata1, S. Iwano1, S. Nakamura1, A. Akamune1, R. Watanabe2
1Radiology, Matsuyama Shimin Hospital, Matsuyama Ehime, Japan,
2Surgery, Matsuyama Shimin Hospital, Matsuyama Ehime, Japan
Clinical History/Pre-treatment Imaging: Woman in her 60s with
abdominal pain and markedly increased amylase (2834 IU/l) was
diagnosed as necrotizing pancreatitis. Peri-pancreatic acute necrotic
collection was found on contrast enhanced CT.
Initially, clinical findings were improved with conservative treatment.
However, on 27th day after hospitalization, infection was suspected
because of elevation of fever and C-reactive protein (CRP) level. A
7F pigtail type drainage catheter was placed into the walled-off
necrosis (WON) percutaneously on day 38th. However drainage was
not effective due to a large amount of necrotic tissue inside the WON.
It was not improved even if size of catheter was upgraded to 12F of
malecot type.
Treatment Options/Results: To overcome this situation, a 14F
introducer sheath was inserted replacing the existing catheter and
malecot type drainage catheter (12F) was inserted via the sheath.
When the catheter was occluded, we pull it out and reinsert under
short time fluoroscopy after cleaning. The tip shape of the malecot
type catheter was also useful for grasping and removing necrotic
tissue out the body. In addition, saline injection from the sheath
and aspiration from the catheter enabled effective irrigation. After
irrigation of 1000-1500 ml/day for about 2 weeks, The WON was shrunk
and the general condition of the patient was improved.
Discussion: We could overcome poor drainage by simple and
ingenious use of an introducer sheath. It enable effective removal of
necrotic tissue without necrosectomy.
Take-home Points: The use of an introducer sheath enabled frequent
cleaning of drainage catheter and effective removal of necrotic tissue
in treating infected walled-off pancreatic necrosis.

P-89
Successful percutaneous management of hepatic encephalopathy and obstructive jaundice caused by a giant simple liver
cyst
H. Yoshikawa, S. Soga, Y. Suyama, K. Yamada, H. Shinmoto
Radiology, National Defense Medical College, Tokorozawa, Japan
Clinical History/Pre-treatment Imaging: An 81-year-old male
presented with disturbance of consciousness and jaundice. Laboratory
tests showed hyperammonemia and hyperbilirubinemia. CT revealed
a giant hepatic cyst (17cm in diameter) causing marked compression of
the portal veins and bile ducts at the hepatic hilum, as well as dilated
portal-systemic collateral pathways. As there were no signs of liver
failure, the hyperammonemia was considered to be due to collateral
portosystemic circulation caused by portal venous obstruction by the
liver cyst.
Treatment Options/Results: He underwent percutaneous
transhepatic biliary drainage and percutaneous drainage of the cyst.
The treatment resulted in immediate resolution of the neurologic
symptoms and obstructive jaundice. CT after the procedure confirmed
decompression of the portal vein and the bile duct. The cytological
analysis of the cyst fluid was negative for neoplastic cells or parasites.
Percutaneous ethanol sclerotherapy was performed, and the cystassociated symptoms disappeared without any recurrence or
complications over a follow-up period of 4 years.
Discussion: Simple hepatic cysts are rarely symptomatic, but
complications such as epigastric pain, nausea, and jaundice can occur.
Hepatic encephalopathy caused by a simple liver cyst is extremely
rare, and no previous case has been reported in the literature.
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Portosystemic shunting caused by portal venous compression by a
large cyst can result in hepatic encephalopathy in the absence of liver
failure. Percutaneous procedures can be a valuable treatment option.
Take-home Points: Simple liver cysts can present with reversible
hepatic encephalopathy. Timely percutaneous interventions including
sclerotherapy drastically improve outcomes and quality of life in this
rare patient group.

P-90
Pylephlebitis and liver abscess secondary to chronic
appendicitis with appendicular abscess, treated solely with
percutaneous, CT-guided abscess drainage and calculated
antibiotics therapy
B.J. Beilstein
Radiology Department, Klinikum Worms, Worms, Germany
Clinical History/Pre-treatment Imaging: Patient presenting to
the ER with left upper and lower quadrant pain for several weeks,
recenty also with shortness of breath. Patient feels generally unwell.
Lab parameters showed a septic constellation with elevated WBC,
CRP, PTC.
CT features are in keeping with chronic appendicitis with prevesical
abscess and pyogenic spread of the infection via the portal venous
drainage way. Consecutive pylephlebitis of the left portal vein
and superimposed hepatic abscess in segment II. The abscess
demonstrates a “double target sign”, a characteristic image feature
of hepatic abscesses.
Treatment Options/Results: After consultation with the surgical
colleagues, a primary non-surgical approach was determined,
CT-guided drainage of the appendicular abscess was subsequently
performed.
The patient stayed on a non-surgical regime with abscess drainage
and calculated antibiotics therapy adapted to the pathogens acquired
from an abscess sample.
The patient recovered and lab results improved.
Follow-up CT 4 months later: no residual hepatic abscess, no
pylephlebitis.
Discussion: This case demonstrates two possible complications of an
intra-abdominal infection spreading via the portal venous drainage
way:
1. pylephlebitis, i.e. septic thrombosis of the portal vein
2. liver abscess
Take-home Points:
1. Appendicitis, if left untreated, can lead to secondary infections in
the entire GI-Tract via the portal venous drainage way.
2. In septic patients, first line of treatment is often non-surgical, but
rather interventional, i.e. evacuating the source of infection minimallyinvasive(“ubi pus ibi evacua”). Sometimes a scalpel is unnecessary
altogether, as demonstrated in this case.

P-91
The coaxial snare technique: A useful option for removing
residual drainage catheters
K. Yamada1, M. Yamamoto2, H. Shinmoto1
1Radiology, National Defense Medical College, Tokorozawa, Japan,
2Radiology, Teikyo University School of Medicine, Tokyo, Japan
Clinical History/Pre-treatment Imaging: A 90-year-old man
was referred to our hospital because of pyogenic spondylitis and
an iliopsoas abscess. The abscess was successfully treated with
percutaneous drainage using a straight-tip drainage catheter. After
several days, as the catheter was being withdrawn, it broke and a part
of the drainage catheter remained in the patient’s body, along the right
iliopsoas muscle, from the level of the L4–L5 disc to the subcutaneous
tissue in the right groin (dorsal to the femoral artery). Percutaneous
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removal of the residual drainage catheter was performed via the transinguinal approach.
Treatment Options/Results: The distal tip of the catheter’s lumen
was carefully punctured coaxially using fluoroscopic and ultrasound
guidance to avoid puncturing the right femoral artery. Next, a 0.035inch guidewire was inserted coaxially into the residual catheter. A
10-French angiographic sheath was placed immediately in front of
the distal tip of the residual catheter to create a tract for removal and
provide a smooth transition. A snare catheter was inserted over the
guidewire to catch the distal tip of the residual catheter. The catheter
and the sheath were removed successfully and without complication.
Discussion: Although a residual drainage catheter is uncommon, it
can be serious problem that sometimes require additional surgery.
This technique is less invasive and enables percutaneous removal of
residual drainage catheters using only a small puncture hole.
Take-home Points: The coaxial snare technique is a promising option
for removing residual drainage catheters.

P-92
An infected abdominal aortic aneurysm with para-aortic
abscess and adjacent discitis – multi disciplinary lateral
thinking required
A.K. Gupta1, A. Diamantopoulos2
1Interventional Radiology Department, Guy’s and St. Thomas Hospitals
NHS Foundation Trust, London, United Kingdom, 2Interventional
Radiology, Guy’s and St. Thomas’ NHS Foundation Trust, King’s Health
Partners, London, United Kingdom
Clinical History/Pre-treatment Imaging: 2 months post emergency
EVAR and percutaneous para-aortic abscess drainage for an infected
aortic aneurysm, a 56 year old man re-presented with recurrent back
pain and sepsis.
CT angiogram demonstrated satisfactory stent position and aneurysm
exclusion, but recurrent para-aortic collection and new L4/5 discitis.
Treatment Options/Results: The patient was re-started on antibiotics
and underwent open removal of the infected stent, and neo-aorta
reconstruction from a bilateral femoral vein panelled graft. Excessive
intra operative bleeding prevented attempts to debride the abscess
and discitis.
3 weeks later the patient underwent percutaneous drainage of the
now enlarging pre-vertebral abscess. A CT guided 10Fr pigtail catheter
was inserted via the L4 left neuroforamen traversing the infected disc
(see figure 1), it was placed inferiorly in the neuroforamen to avoid the
exiting nerve root (see figure 2).
12 days later CT demonstrated a tiny residual collection and static
discitis appearances. The drain was removed over a wire.
The patient is clinically infection free, and has mild ongoing back pain
which is well controlled with oral analgaesia.
Discussion: This patient benefitted from a multi disciplinary approach
to his complex condition, requiring both surgical and radiological
solutions.
Lateral thinking was required to employ an infrequently utilised
drainage approach - percutaneous transforaminal approach to drain
a discitis and associated pre vertebral abscess is not common, less so
in the presence of an aortic graft.
Take-home Points: Multi disciplinary approach is often required for
complex conditions.
This case illustrates the infrequently transforaminal percutaneous
drainage approach.
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P-93
A minimally invasive treatment for postoperative pancreatic
fistula
Y. Suyama1, H. Yoshikawa2, S. Soga1, H. Shinmoto1
1Radiology, National Defense Medical College, Tokorozawa, Japan,
2Department of Radiology, National Defense Medical College, Saitama,
Japan
Clinical History/Pre-treatment Imaging: A 73-year-old man had
undergone subtotal stomach-preserving pancreaticoduodenectomy
for suspected bile duct cancer. The pancreatic tube accidentally
detached 2 months after surgery and was retained in the elevated
jejunum (image 1). Fluid buildup (suspected pancreatic fluid) occurred
around the anastomotic site.
The patient needed fluid drainage and reinsertion of a tube into the
main pancreatic duct.
Treatment Options/Results: The drainage tube was inserted before
the anastomosis site. When contrast media was infused from the
drainage tube, the fistula and elevated jejunum were visualized.
A guidewire was advanced into the elevated jejunum via the fistula
and caught by snare catheter, which was used to replace the pancreatic
tube. The guidewire ran through from the drainage tube to the access
site of the pancreatic tube (image 2a).
A 6-Fr flex sheath was inserted through the access site of the pancreatic
tube over the guidewire and placed across the fistula (image 2b). The
contrast media, injected from the sheath, showed the pancreatic
duct. Subsequently, another stiff guidewire was advanced into the
main pancreatic duct via the sheath (image 2c) and a new pancreatic
tube was inserted into the main pancreatic duct over the second wire
(image 2d).
Discussion: In this case, only performing drainage was insufficient,
a new pancreatic tube needed to be reinserted. But, this procedure
made only one puncture site for the drainage.
The core intent of this procedure was placing a drainage tube that
could be the approach route.
Take-home Points: When performing procedures, possible
subsequent procedures should be kept in mind.

P-94
Caval thrombosis caused by hepatic cyst
M.W. Shin
Department of Radiology, Haeundae Paik Hospital, College of
Medicine, Inje University, Busan, Korea
Clinical History/Pre-treatment Imaging
An 88 year old woman presented with a 38.2 °C fever and upper
abdominal pain. She was not take any medication and had no family
history of deep venous thrombosis (DVT) or hypercoagulable state.
On the CT scan, a huge complicated cyst was in liver right lobe. The
cyst pressed retrohepatic IVC with associated thrombosis was noted.
Laboratory workup of the coagulation parameter was all within the
normal range. Venacavography revealed long-segment vena caval
thrombosis. Thrombus was likely to be swept across IVC during
percutaneous catheter drainage of hepatic cyst.
Treatment Options/Results: Concerned of pulmonary
thromboembolism, IVC filter (DENALI, Bard Peripheral Vascular,
Inc, Tempe, Arizona) was placed before hepatic cyst was drained.
After drain of hepatic cyst the IVC flow was improved. Without any
therapeutic anticoagulation, the thrombus was dissolved on the follow
up CT scan. The patient was discharged from the hospital and the IVC
filter was removed after 4 weeks later.
Discussion
Various predisposing factors can cause vena caval thrombosis with
similar etiologic factor to lower limb DVT. But benign causes of vena
caval obstruction leading to thrombosis are rare. In our cases, venous
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stasis secondary to extraluminal pressure from cyst and hematoma
caused vena caval thrombosis.
Take-home Points
Indwelling complications of filter were decreased, however the
mortality in patients with IVC filter placement shown no difference
compared with heparin therapy. Reports on filter insertion due to
vena caval thrombosis after occlusion of IVC are rare and should be
investigated systematically.

P-95
Transient ischemic attack of cervical spine with tetraplegia
after lung tumor biopsy
M.M. Jelitto-Gorska1, R. Dziedzic2, B. Regent1, M. Studniarek1,
T. Gorycki1
1Radiology, Medical University of Gdansk, Gdansk, Poland, 2Thoracic
Surgery, Medical University of Gdansk, Gdansk, Poland
Clinical History/Pre-treatment Imaging: Our patient was 68 years
old man with small partially solid lesion in right upper lobe. The lung
tumor biopsy were performed in left decubitus position with the use
of core needle biopsy (18 gauge). Immediately after procedure, the
incident of tetraplegia with muscles stiffness appeared. Symptoms
resolved spontaneously after 2 hours, no specific treatment was
applied. Cervical spice magnetic resonance performed the day after
biopsy revealed no pathology – on the clinical data transient ischemic
attack of cervical spine was confirmed.
Treatment Options/Results: After the incidence of tetraplegia, we
checked CT scans from biopsy procedure. We noticed that the biopsy
needle crossed directly the small pulmonary vein, in which we noted
air in control CT scan. Larger amount of air was also noted in left
atrium, left ventricle and ascending aorta. Small air bubble was visible
also in brachiocephalic artery.
Discussion: Air embolism is rare but severe complication of lung
biopsy. In literature we found only several cases describing this
condition, all of them resulting in cerebral stroke and all performed in
supine or prone position. We can conclude that in decubitus position
air bubble could be transferred gravitationally to vertebral artery and
to anterior spinal artery causing spinal stroke.
Take-home Points: Air embolism after biopsy performed in lateral
decubitus position predispose to spinal cord ischemia
During biopsy always avoid crossing pulmonary vein – it is believed
to be direct cause of air embolism.

P-96
IgG4 related periaortitis obtained definite diagnosis by
ultrasound-guided biopsy: a case report
Y. Ishisaka1, M. Yabuta2, E. Sakata1, A. Okumura1, T. Koyama1
1Radiology, Kurashiki Central Hospital, Kurashiki, Japan, 2Radiology, St.
Luke’s International Hospital, Tokyo, Japan
Clinical History/Pre-treatment Imaging: We present the case of
an early 70s female patient who underwent CT scan complaining
of fever of unknown origin. CT revealed abnormal soft tissue
surrounding the abdominal aorta, which caused left hydronephrosis
and hydroureter. Ultrasonogram showed heterogeneous hypoechoic
lesion surrounding the aorta.
Treatment Options/Results: We performed ultrasound-guided
biopsy to diagnose the lesion surrounding the aorta pathologically.
With the great care not to injury the intestine and vessels, a biopsy
needle was advanced into the lesion through the interval between
the aorta and inferior mesenteric artery. A diagnosis of an IgG4related periaortitis was made based on ultrasound-guided biopsy.
After steroid therapy was induced, periaortitis, hydronephrosis, and
hydroureter were remarkably improved.
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Discussion: Ultrasound-guided biopsy for periaortic lesions has a
few distinct advantages over CT-guided biopsy. First, US-guided
biopsy is a minimally invasive procedure. Second, real-time puncture
under US guidance is safe. Third, we can recognize the blood flow
using Doppler imaging. Finally, there is no radiation exposure to the
patient. In contrast, the disadvantages of ultrasound-guided biopsy
are shown as follows: First, it is possible to puncture the intestine or
mesenteric vessels. Second, it is technically impossible to puncture the
lesion invisible on US. Third, this procedure is an operator-dependent
technique.
Take-home Points: US-guided biopsy might be useful and safe for
the diagnosis of IgG4 related periaortitis.

P-97
Successful and uncomplicated transjugular kidney biopsy in an
unsuccessful and complicated patient
S. Kudrnova1, C.M.S. Tappero2
1Interventional Radiology, Inselspital - Universitätspital, Bern,
Switzerland, 2Radiology, Inselspital, Bern, Switzerland
Clinical History/Pre-treatment Imaging: 35- years old, nicotin
addicted, asthmatic, anxious, recreational drugs user and binge
drinking, slightly obese patient was admited with significant left
flank pain. US showed hypoperfusion of pars intermedia of the left
kidney, CTA confirmed left kidney posterior interpolar infarction, no
intrathoracic or intraabdominal source of embolus, normal vascular
anatomy. Appart from abnormal liver function tests were extensive
blood results incl. renal functions normal, no fever, no hematuria.
Following 10 days therapy with 15 mg Rivaroxaban patient complained
of significant right flank pain and MRA confirmed a right kidney upper
pole infarction, no direct signs of vasculitis.
Treatment Options/Results: Multidisciplinary decission to perform
a TJ kidney biopsy while bridging the anticoagulation therapy with
heparin perfusion. No early anasthesia possible due to very reluctant
anaesthetist (difficult patient with drugs history). 19G ( TJ renal
access set ) biopsy performed with 5 representative samples on fast
microscope check via nephrologist (glomeruli in every 5 samples).
No capsule perforattion or active bleeding on control angiogram, no
hematoma on US, preventive biopsy tract embolisation with gelfoam
slurry. Still waiting for complete results.
Discussion: Successful, noncomplicated transjugular kidney biopsy
especially by a problematic patient remains a challenge even for a
knowledgable and experienced operator.
Take-home Points: Good yield noncomplicated transjugular
kidney biopsy is possible also with a 19G needle provided the sheat
is parked so peripherally in the lower pole posterior kidney vein
with parenchyma opacification in control pre biopsy needle firing
angiogram. Preventive needle tract embolization with gelfoam slurry
enables early resuming of anticoagulation therapy. Periinterventional
pain management is of utmost importance.

Bone, spine and soft tissue intervention
P-98
Percutaneous cryotherapy alone for treatment of chondroblastoma. Early experience.
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percutaneous cryotherapy alone could decrease morbidity and local
recurrence rates, while maintaining good local tumor control.
Material and methods: Three patients with a strong clinical and
radiological suspicion of chondroblastoma were included in this
study from December 2015 to March 2018. Using CT-scan guidance,
each patient underwent a bone biopsy before being treated by
percutaneous cryotherapy. One month after the procedure patients
were assessed clinically. Three months after and one year later, they
were evaluated radiologically by MRI to evaluate safety margins, local
recurrence and the presence or absence of bone edema and cartilage
damage.
Results: All patients reported a permanent disappearance of the pain
two days after the procedure. One year after treatment, MRI showed
no cartilage damage, no bone edema and no local recurrence in all
patients. Each hospitalisation lasted 3 days and all patients returned
to their daily activities without any disability after treatment.
Conclusion: Percutaneous cryotherapy alone seems to offer similar
pain relief and local tumor control compared to surgical curettage
while probably decreasing morbidity. Further studies with more
patients are warranted to confirm these results and directly compare
percutaneous cryotherapy alone to surgical curettage. Long term
recurrence rates also have to be evaluated.

P-99
Osteoid osteoma treated with RFA and a new anesthetic protocol (N.O.R.A.): our experience in 61 cases
A. Paladini1, G.E. Vallati2, G. Pizzi2
1Radiology, Università Cattolica del Sacro Cuore, Policlinico
Universitario A. Gemelli, Rome, Italy, 2Interventional Radiology, IFO
Istituto Regina Elena National Cancer Institute, Rome, Italy
Purpose: Purpose of this study is to verify the effectiveness and
complications occurrence of Radiofrequency Ablation (RFA) in
the treatment of Osteoid Osteoma (O.O.) in non operating room
anesthesia (N.O.R.A.).
Material and methods: From 2014 to 2017, 61 Patients affected by
Osteoid Osteoma (O.O.) (40 men and 21 women) with an age of 20.7
years on average (range, 4-51 years; 12 Patients aged 20 years or
younger) underwent Computed Tomography–guided percutaneous
Radiofrequency Ablation (RFA) in N.O.R.A. (Non Operating Room
Anesthesia). Lesion sites treated were: femur (27), tibia (22), pelvis
(2), talar bone (3), distal radius (1) and humerus (6). Mean follow-up
time was 36 months. RFA was performed under conscious sedation. In
each case, anesthesiologic support followed a new protocol (N.O.R.A.),
approved from our Institute. Primary success rate, complications,
symptom-free intervals and follow-up results were evaluated.
Results: Pain relief was significant in 97% of Patients; it disappeared
within 24 hours after procedure in 44 Patients, within 3 days in 10
Patients, and within 7 days in 7 Patients. Within 36 months observation
time, 60 of 61 Patients were successfully treated and had no more
complaints. In 2 Patients, two major complications were found:
infection of the site treated, healed with antibiotics, and a nervous
lesion, healed with steroid therapy. No other complications were
observed.
Conclusion: RFA is a highly effective, efficient, minimally invasive and
safe method for the treatment of O.O following non operating room
anesthesia (N.O.R.A.) protocol.

A. Thibaut
Radiology, Centre Léon Berard, Lyon, France
Purpose: Chondroblastoma is a rare benign bone tumor that usually
arises in young patients. Currently, simple curettage combined with
bone grafting is the standard of care. Previous studies have suggested
that combining curettage with adjuvant cryotherapy decreases
local recurrence rates. This study aims to evaluate if treatment by
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P-100
Ultrasound-guided drainage of breast abscesses in lactating
women
M.V. Poltoratsky1, K.B. Lummer2, O.D. Rudneva3
1Surgical Infection, City State Hospital №29 Bauman, Moscow, Russian
Federation, 2Interventional Radiology, City State Hospital №29
Bauman, Moscow, Russian Federation, 3Perinatal Center, City State
Hospital №29 Bauman, Moscow, Russian Federation
Purpose: Puerperal breast abscesses treatment include three
approaches: US-guided needle aspiration (UGNA), catheter drainage
(UGCD) and incision and drainage (I&D). US-guided procedures are
considered as better first line treatment modality. UGNA and UGCD
can be carried in ambulatory setting, under regional anesthesia,
without breastfeeding cessation, with minimal or no scarring. The
relative effectiveness and safeness of I&D versus UGNA and UGCD is
not estimated. Furthermore there is still no consensus on such issues
as the best catheter type and size, number of catheters and fixation
method.
Material and methods: We studied the treatment results of 60
women with single or multiple breast abscesses, size ranged from 0.8
to 8.3 cm admitted from 2015 to 2018 to Moscow City Hospital №29.
30 patients were treated by UGNA, UGCD or both and 30 — by I&D. All
patients were treated by antibiotics. In UGNA group punctures were
performed with 18 G needle.
Results: In UGCD group abscesses were drained by means of one or
two opposite 10F Malecot catheters, which we consider as a best bet
to remove the sequestrums. Catheters where removed on 5—16 day.
In US-guided group we have registered 87% (26 patients) recovery
rate at the first round of US-guided drainage, with no breastfeeding
cessation, minimal or no scarring and patient satisfaction. In 4 cases
(13%), we noticed recurrence, which was treated without surgery.
Conclusion: We concluded that US-guided drainage is safe and
effective method of treatment of breast abscesses in lactating women
with better patient satisfaction.

P-101
Efficacy of percutaneous imaging-guided vertebral body
stenting on restoration of vertebral height in acute traumatic
compression fractures in non-osteoporotic patients
J. Garnon1, B. Doré2, R.L. Cazzato3, J. Caudrelier1, G. Koch1,
G. Tsoumakidou4, A. Gangi5
1Interventional Radiology, University Hospital of Strasbourg,
Strasbourg, France, 2Radiology, Hôpital Raymond Poincaré, Paris,
France, 3Imagerie Interventionnelle, Hopitaux Universitaires
de Strasbourg, Strasbourg, France, 4Interventional Radiology,
University Hospital of Lausanne, Lausanne, Switzerland, 5Imagerie
Interventionnelle, NHC, Strasbourg, France
Purpose: To evaluate the effectiveness of percutaneous imagingguided Vertebral Body Stenting (VBS) in restoring vertebral height
in acute stable traumatic thoracolumbar fractures in a young, nonosteoporotic population.
Material and methods: This single-centre study retrospectively
reviewed traumatic non-osteoporotic fractures treated with VBS
under CT/Fluoroscopy or CBCT imaging-guidance between April
2010 and December 2014. Patients with recent, symptomatic, stable
thoracolumbar compression fractures were included. Patients with
low-energy fractures, osteoporosis, and age >60/50 years (male/
female) were excluded. Primary outcomes were ; correction of
vertebral height, kyphosis angle, and Beck Index on reconstructed
pre- and post-procedural CT images; and height loss or adjacent
vertebral fracture on 1-year plain radiographic follow-up. Secondary
outcomes included intra-procedural stent recoil, technical success,
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complications, cement leakage, and factors predicting procedural
success.
Results: 39 patients (26 men, 13 women; mean age 33,6 years, range
15-57 years) underwent VBS around 5 days post-trauma (range:
1-10d), for stable fracture types located between T5-L5. Mean pain
improvement in 1-month VAS was 6.6. Mean vertebral height gain,
vertebral kyphosis angle correction, and Beck index improvement
were 3,8 mm, 4.4 degrees, and 0.07 (statistically significant). No
symptomatic complications were observed, noting 18% cement microleakage. No predictive factors for procedural success were identified.
No loss of vertebral height or adjacent fracture was observed at 1 year
radiographic follow-up.
Conclusion: Percutaneous imaging-guided VBS is an effective, safe,
accurate technique in young patients with non-osteoporotic vertebral
compression fractures.

P-102
What happens to osteoid osteomas after CT guided percutaneos RFA: CTI and MRI features in follow-up
C. Sahin1, A. Hasanefendioglu Bayrak 2
1Radiology, Istanbul Sisli Hamidiye Etfal Training and Research
Hospital, Istanbul, Turkey, 2Radiology, Istanbul GOP Taksim Training
and Research Hospital, Istanbul, Turkey
Purpose: There are many studies regarding the success of CT guided
percutaneous Radiofrequency Ablation (RFA) of osteoid osteoma (OO)
in case of pain control but there are a few studies demonstrating the
radiologic changes in OO after RFA. In this study we aimed to share our
experience about the radiologic changes in OO after RFA in follow-up.
Material and methods: A total of 97 patients (70 male, 27 female;
mean age of 16.6 years) with OO had 98 CT guided RFA (UniBlade,
AngioDynamics, USA) between May 2015 and Jan 2018. CTI was
performed all of the patients before RFA and evaluated with followup-MRI (1-6th months) and CTI (12-30th months). Thirty-seven patients
had CTIs, 46 had MRIs. The size and mineralization degree of the nidus,
regression of perinidal sclerosis, cortical thickening, bone marrow and
perilesional edema signs were evaluated and changes were noted
comparing the pre and post-procedural follow-up images.
Results: On performed follow-up imaging, nidus was best evaluated in
BTI while bone marrow and perilesional edema was best evaluated in
T2-weighted MRIs. Regarding to follow-up-MRIs, significant regression
in edema, nidus size and sclerosis was seen after 3 months from RFA.
On performed post-RFA MRIs which were earlier than 3 months, it
was hard to differentiate synovitis and sudeck atrophy findings from
post-RFA changes. Follow-up-BTIs revealed fully recovery of the nidus
and the surrounding sclerosis in 21 patients, partial recovery in 15
if them and no change in 1. None of these patients complained of
residual pain.
Conclusion: Regarding to our folllow-up experiences in according to
performed CTIs and MRIs, RFA is very efficient and safe for treatment of
OO.The follow-up-MRI should be performed no sooner than 3 months
after RFA .Moreover, the mineralization of the nidus is best seen after
12 months in CTI.

P-103
OPuS One trial: A post-market study to evaluate the effectiveness of the OsteoCoolTM radiofrequency (RF) ablation system
S. Bolstrom1, S. Bagla2, H. Berrier1, T. Brelje1
1Clinical Research, Medtronic, Minneapolis, MN, United States of
America, 2Cardiovascular & Interventional Radiology, Vascular Institute
of Virginia, Woodbridge, VA, United States of America
Purpose: The purpose of this prospective, multi-center, nonrandomized study is to evaluate the effectiveness of Medtronic’s
OsteoCoolTM Radiofrequency (RF) Ablation system. The goal is to
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collect real-world outcomes among a cohort of patients in the United
States (US), Europe (EUR) and Canada (CAN). The primary objective
is to demonstrate an improvement post-RF ablation in worst pain
score at the target treatment site in the past 24 hours for subjects
with metastatic lesions in only the thoracic and/or lumbar vertebral
body(ies).
Material and methods: The study will evaluate up to 250 subjects in
the US, EUR and CAN with metastatic malignant lesions in a vertebral
body, painful metastatic lesions involving bone (in the US, patients
with metastatic lesions involving the bone must have failed or were
not candidates for standard therapy), and in EUR and CAN, benign
bone tumors such as osteoid osteoma who receive treatment with
the OsteoCoolTM RF Ablation system. Patients will be evaluated prior
to the RF ablation procedure, during the procedure, prior to hospital
discharge, and through 12 months post procedure. Patient outcomes
(pain relief, quality of life, function), will be evaluated. Patient
demographics and disease characteristics will be collected. All device,
procedure and/or therapy related adverse events will be collected.
Results: Patient demographics and disease characteristics (primary
cancer type, location, characteristics of metastases and/or tumor site)
will be presented.
Conclusion: Demographic information and disease characteristics
collected from this clinical trial will help to characterize the type of
patient being treated and the effectiveness of the OsteocoolTM RF
Ablation system.

P-104
Ablation, consolidation and radiotherapy in the management
of painful and osteolytic metastases of the spine only: experience of a single center
F. Arrigoni1, S. Quarchioni2, P. Palumbo3, L. Zugaro3, M. Di Staso4,
A. Barile3, C. Masciocchi3
1Department of Radiology, San Salvatore Hospital, L’Aquila, Italy,
2Biotechnology and Applied Clinical Sciences, Hospital San Salvatore,
L’Aquila, Italy, 3Applied Clinical Sciences and Biotechnology, University
of L’Aquila, L’Aquila, Italy, 4Radiotheraphy, San Salvatore Hospital,
L’Aquila, Italy
Purpose: Aim of this study was to evaluate the combined effect of
three therapies in the management of spine metastases: ablation,
to destroy the core of the lesion, vertebroplasty, to consolidate the
vertebral body weakened by metastases (fracturated or at risk of
fracture), and radiotheraphy, to consolidate the therapeutic role of
ablation and treat the margins of each lesion.
Material and methods: We have prospectively evaluated the
outcome of this combined treatment in 8 patients treated for 9 painful
lesions that required analgesic therapies. Both vertebral bodies with
pathological fractures and vertebral bodies still intact but at risk of
fracture were treated. The ablation (RFA or CRYO) and vertebroplasty
were performed in a single session with CT guidance; the volume of
ablation in all cases covered the lesion completely; the amount of
cement injected was little, just to stabilize the vertebral body; the
radiotherapy treatment (8 Gy in a single session) was performed no
longer than 10 days later.
Results: Patients were followed up to 6 months with imaging and
clinical evaluation. In all the cases we recorded stability of lesions
without signs (at the imaging) of relapse of local disease or new
fractures. All patients reported regression of symptomatology and
interruption of pain medication. No procedural complications were
recorded.
Conclusion: Though limited by a small cohort of patients and short
term follow-up studies, the combined approach proved to be quite
effective in the management of spinal lesions both in term of disease
control than in terms of preventing SREs in the spine.
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P-105
Complications following percutaneous bone cryoablation:
retrospective analysis of 239 consecutive patients
P. Auloge1, R.L. Cazzato2, J. Caudrelier3, G. Koch3, P.P. Rao4,
J. Garnon3, A. Gangi5
1Interventional Radiology, University Hospital of Rennes, Reims, France,
2Imagerie Interventionnelle, Hopitaux Universitaires de Strasbourg,
Strasbourg, France, 3Interventional Radiology, University Hospital of
Strasbourg, Strasbourg, France, 4Division of Robotics and Department
Interventional Radiology, ICube, University of Strasbourg and Nouvel
Hopital Civil, Strasbourg, France, 5Imagerie Interventionnelle, NHC,
Strasbourg, France
Purpose: To report the complication rate and the associated risk
factors of bone cryoablation (CA).
Material and methods: Complications were retrospectively
assessed in 239 consecutive patients undergoing CA of 320 primary
or metastatic bone tumors between 2008 and 2017. Common
terminology criteria for adverse events (CTCAE 4.0) were used to
classify complications into major (grade 3-4) and minor (grade <3).
A p value <0.05 was considered statistically significant and multivariate
analysis was performed for variable whose p value was < 0.20.
Results: The total complication rate was 9.1% (29/320). The major
complication rate was 2.5% (8/320). The most frequent major
complication was bone fracture (1.2% [4/320]; mean time to fracture
71 days). Other major complications were: infection of the CA site
(0.3% [1/320]), tumor seeding (0.3% [1/320]), bleeding (0.3% [1/320],
and severe hypotension (0.3% [1/320]).
Common minor complications were post-procedural pain requiring
analgesic drugs or injections (2.2% [7/320]), minor peripheral
neuropathy (0.9%[3/320]), and temporary paresthesia (0.9% [3/320]).
The majority of complications appeared < 24h from CA (76% [22/29]).
Age >70 years (p=0.045), long bone CA (p=0.021), presence of critical
structure nearby the ablation zone (p=0.017), and >3 cryoprobes
(p=0.048) predicted the occurrence of all complications. Age>70 years
(p=0.035) and >3 cryoprobes (p=0.006) predicted major complications.
Conclusion: Bone CA is relatively safe. Major complications are more
likely to occur in aged patients when >3 cryoprobes are used; and the
most frequent is fracture, which is likely to occur 2-3 months within CA;
therefore, immediate consolidation is warranted, ideally in the same
interventional session.

P-106
Preoperative embolization of hypervascular spinal tumors:
comparsion of different embolic agents
A. Tarkhanov1, G. Bartal2, E. Grebenev3, S. Druzhin1,
R. Shakhbazyan1
1Interventional Radiology, Sverdlovsk Regional Oncology Center,
Yekaterinburg, Russian Federation, 2Radiology, Meir MC, Kfar-Saba,
Israel, 3Radiology, Sverdlovsk Regional Oncology Center, Yekaterinburg,
Russian Federation
Purpose: Surgery for hypervascular spinal malignancies is
associated with significant Intraoperative Blood Loss (IBL). Our aim
was to compare results of preoperative embolization using various
embolization agents for reducing IBL.
Material and methods: We retrospectively analyzed the outcomes
of hypervascular spinal tumor management in 116 patients treated
years 2011-2017, male/female-60/56. 32 patients with primary and
84 metastatic tumors. Cervical/thoracic/lumbar - 8/68/39; tumors
were treated using targeted embolization using various embolic
agents: microparticles and coils 70 cases, or ONYX 46 cases. Surgery
was performed within 1 to 10 postembolization days. 3 groups of
surgery: 1. decompression without fixation(10); 2. decompression

C RSE

CIRSE 2018 Abstract Book
with fixation(50); 3. spondylectomy(56). 5 patients were excluded. We
calculated an average IBL and compared our results with published
data.
Results: Total occlusion of feeding arteries was achieved in all cases.
Average IBL was 654,2±69,3ml, about 5-8 times lower compared
with surgery alone. We found significant difference in IBL between
surgery groups 1 and 3(189,0±42,0/961,3±110,4ml) and groups 2 and
3(476,3±158,3/961,3±110,4ml). We found no significant difference in
procedural success rates between embolic agents (ONYX vs. particles/
coils). Transient neurological deficit was observed in 5 patients. 2/5
treated with ONYX. In patients treated with particles and coils in 3/5
we observed transient and in 1 permanent neurological deficit and 1
patient died due to ascending edema of the brainstem.
Conclusion: Preoperative embolization of spinal malignancies is safe
and significantly reduces IBL. IBL is significantly correlated with type of
surgery, but do not depend on type of embolic agent. ONYX provides
more precise embolization control relatively less complications.

P-107
A comprehensive clinical care pathway for the appropriate
management of vertebral fragility fractures
J.A. Hirsch1, O. Clerk-Lamalice2, M.R. Chambers3, T.G. Andreshak4,
A.L. Brook 5, B.M. Bruel6, H. Gordon Deen7, P.C. Gerszten8,
S.D. Kreiner9, C.A. Sansur10, S.M. Tutton11, P. van der Meer12,
H.J. Stoevelaar13, D.P. Beall2
1Radiology, Massachusetts General Hospital, Boston, MA, United States
of America, 2Interventional Pain Management, Clinical Radiology of
Oklahoma, Edmond, OK, United States of America, 3Neurosurgery,
University of Alabama at Birmingham, Birmingham, AL, United States
of America, 4Orthopedic Surgery, Consulting Orthopaedic Associates,
Sylvania, OH, United States of America, 5Radiology, Montefiore Medical
Center, Bronx, NY, United States of America, 6Physical Medicine and
Rehabilitation, Baylor College of Medicine, Houston, TX, United States
of America, 7Neurosurgery, Mayo Clinic, Jacksonville, FL, United States
of America, 8Neurosurgery, University of Pittsburgh, Pittsburgh, PA,
United States of America, 9Physiatry, Ahwatukee Sports & Spine,
Phoenix, AZ, United States of America, 10Neurosurgery, University of
Maryland Medical Center, Baltimore, MD, United States of America,
11Department of Radiology, Medical College of Wisconsin, Milwaukee,
WI, United States of America, 12Radiology, Southern New Hampshire
Radiology Consultants, Bedford, NH, United States of America, 13Centre
for Decision Analysis & Support, Ismar Healthcare, Lier, Belgium
Purpose: Vertebral fragility fractures (VFF) are very common and
associated with significant morbidity and mortality. There is a lack
of consensus on the appropriate management of patients with or
a suspected VFF. This study aimed at developing a comprehensive
Clinical Care Pathway (CCP) for VFF.
Material and methods: The RAND/UCLA Appropriateness Method
(RUAM) was used to develop patient-specific recommendations for
the various components of the CCP. A multidisciplinary expert panel
(orthopedic and neurosurgeons, interventional radiologists and
pain specialists) assessed the importance of signs and symptoms
for the suspicion of VFF, the relevance of diagnostic procedures,
the appropriateness of vertebral augmentation versus non-surgical
management in a variety of clinical scenarios, and the adequacy of
follow-up care.
Results: The panel identified ten signs and symptoms to be relatively
specific for VFF. In patients suspected of VFF, imaging was considered
mandatory, with MRI being the preferred diagnostic modality.
Vertebral augmentation was considered appropriate in patients with
positive findings on advanced imaging and in whom symptoms had
worsened and in patients with 2 to 4 unfavorable conditions (e.g.
progression of height loss, severe impact on functioning), dependent
on their relative weight. Time since fracture was considered less
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relevant for treatment choice. Follow-up should include evaluation
of bone mineral density and treatment of osteoporosis.
Conclusion: Using the RUAM, we present a multidisciplinary expert
panel established a comprehensive CCP for the management of VFF.
The CCP may be helpful to reduce practice variations and thus to
improve quality of care.

P-108
CT fluoroscopy-guided bone biopsies of a ten-year period:
evaluation of diagnostic yield, safety, and risk factors for diagnostic failure
F.F. Strobl, K. Modlmayr, M.P. Fabritius, F. Streitparth,
M. Seidensticker, J. Ricke, P.M. Paprottka
Department of Radiology, Ludwig-Maximilians-University Hospital
Munich, Munich, Germany
WITHDRAWN

P-109
Selective arterial embolization with N-butyl- cyanoacrylate
(NBCA) for bone metastases: should the radiologist be afraid of
Adamkiewicz artery (AA)?
G. Facchini1, P. Spinnato1, T. Bartalena2, C. Errani3, G. Rossi4
1Diagnostic and Interventional Radiology, The Rizzoli Orthopaedic
Institute, Bologna, Italy, 2Poliambulatorio, Privato Zappi-Bartalena,
Imola, Italy, 3Orthopaedic, The Rizzoli Orthopaedic Institute, Bologna,
Italy, 4Angiographic Interventional Radiology, The Rizzoli Orthopaedic
Institute, Bologna, Italy
Purpose: The AA is the only major arterial supply feeding the spinal
cord, normally originates between T8 and L1 vertebral segments.
When obstructed, it can result in anterior spinal artery syndrome.
AA is considered an absolute contraindication to embolization. The
purpose of study was to analyze our experience in the treatment of
spinal embolization of bone lesions with NBCA and how we behaved
if we met the AA.
Material and methods: Our team performed 250 embolization in 338
patients with spinal bone metastases (196 males, 142 females, mean
age 58.7 years-old) between June 2009-December 2017. Embolization
was always preceded by diagnostic angiography of the target region,
to reveal the presence of AA, anatomic anomalies, anastomoses and
pathologic vascularization related to bone metastases. Early and late
complications were collected. The clinical effect was evaluated with
VAS at follow-up examinations.
Results: We found the AA in preliminary diagnostic angiography
in 74/338 (21.8%) patients. 14/338 (4.2%) patients were exluded to
embolization for poorly vascularized metastasis. When AA was not
present (250/338 - 74%) we proceeded to embolization, obtaining
pain reduction >50%, in at least 95% of patients. The AA arose from
thoracic vessel in 47/74 (63.5%) cases and from lumbar vessel in 27/74
(36.5%) cases. We embolized only 1/74 (1.3%) case, with no early/late
complications. We found 1/250 (0.4%) early complication (paraparesis)
and 137/250 (55%) late complication (post-embolization syndrome).
Conclusion: Embolization with NBCA could be an option as palliative
treatment for bone metastases, but if we run into the Adamkiewicz
artery we have to seriously consider to stop the procedure.
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P-110
Percutaneous intervertebral disc coagulation therapy (PDCT)
by plasma light: a new method for the treatment of lumbar and
cervical disc herniations
M. Bellini1, C. Zini2, D. Notaro1, L. Monti1, A. Cerase1
1Dept. of Neurosciences, Azienda Ospedaliera Universitaria Senese U.O.C. Neuroimmagini e Neurointerventistica, Siena, Italy, 2Department
of Radiology, Ospedale Santa Maria Annunziata, Firenze, Italy
Purpose: To evaluate the effectiveness and to describe the technique
and the advantages of percutaneous intervertebral disc coagulation
therapy based on plasma thermal reaction (PDCT).
Material and methods: 44 patients (age range: 18-87 years, mean:
52,7) with contained and extruded symptomatic lumbar (n.48) and
cervical (n.6) disc herniations in the absence of free fragments causing
radiculopathy and without improvement after 6-week conservative
therapy were enrolled.
Pre-treatment discography was performed in all the patients.
The PDCT system (PLASMA D30,Jeisys Corporation, Seoul, South
Korea) was equipped with a diode laser module and 0.4 cm plasma
optical fiber; all the treatments were performed under local anesthesia
and previous antibiotics therapy using fluoroscopic guidance (Innova
3131iq, General Electric Healthcare, CT, USA).
Before the procedure and 3 months later, the MRI of spine and
Visual Analog Scale (VAS) and Oswestry disability index (ODI) were
administered.
Results: Most patients (N=36) showed great improvement in
symptoms with relevant post-operative VAS scale reduction (p<0,001)
and ODI reduction (p<0,001).
No major complications occurred.
16 patients referred mild pain or heartburn when the plasma fiber
was positioned close to the annulus that disappeared immediately
after treatment
Conclusion: PDCT can be effective, safe and convenient minimallyinvasive decompression method in selected patients.

P-111
Low back pain treatment using Percutaneous Thermal Disc
Decompression like minimally-invasive outpatient procedure
F. Vecchietti, F. Fasoli, E.M. Pandolfi
UOS Radiologia Interventistica Osteo-Vertebrale, Ospedale Sant’
Eugenio - CTO, Rome, Italy
Purpose: Chronic low back pain is one of the major social, economic,
and healthcare worldwide disability cause.
The aim of our work is to investigate the use of Percutaneous Thermal
Disc Decompression (TDD) like a minimally-invasive, outpatient
procedure for the treatment of contained lumbar disc protrusions
using thermal energy in the leg and back pain treatment due to
contained lumbar disc herniation.
Material and methods: We enrolled 110 Patients with back and
leg pain due to MRIidentified unilateral and contained lumbar
disc protrusion, failed conservative treatment like physical and
pharmacological therapy or epidural steroid injections.
Selected Patients were subject to TDD treatment using fluoroscopic
guidance through a posterolateral approach contralateral to the
herniation.
All patients completed a 12 minute 90° C decompression protocol,
followed by 1 month sessions of specific physical therapy.
MR follow-up measures were performed at 6 and 12 months.
Results: 110 patients received single-level treatment; 15 patients need
for double-levels treatment.
All patients were compliant with post-treatment protocol and
follow-up.
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6 months follow up results shows a mean improvement of 3.9 on the
VAS and 75% subjective improvement; 12 months follow up showsVAS
improvement of 3.7 points and 85% subjective improvemen.
Post 12 months follow up show that 89% of patients returned to work
following treatment, about 9% make a discontinued use of medical
therapy and only less than 2% required further pain retreatment.
More than 95% of all treated patient were agree in repeating the
procedure.
No complications were observed.
Conclusion: TDD appears to be a safe and effective treatment for
chronic low back pain due to contained lumbar disc herniations.
Most of pt report a significant life quality gain due to the improvement
in leg and back pain, persisting for at least one year.

P-112
Percutaneous thermal disc decompression versus percutaneous disc decompression like minimally-invasive outpatient
procedure of low back pain treatment; single center one year
experience
F. Vecchietti, E.M. Pandolfi, F. Fasoli
UOS Radiologia Interventistica Osteo-Vertebrale, Ospedale Sant’
Eugenio - CTO, Rome, Italy
Purpose: The aim of our work is to compare two different minimallyinvasive, outpatient procedure for the treatment of contained lumbar
disc protrusions using Percutaneous Targeted Disc Decompression
(TDD) vs Percutaneous Disc Decompression (PDD) in patients
presenting contained lumbar disc herniation.
Material and methods: We enrolled 150 Patients with back and
leg pain due to MRI identified unilateral and contained lumbar disc
protrusion, who failed conservative treatment like physical and
pharmacological therapy or epidural steroid injections.
Selected Patients were randomized into two group and treated with
TDD (GroupA) and with PDD (GroupB) under fluoroscopic guidance
using a posterolateral approach contralateral or ipsilateral respect to
the herniation.
Group A completed a 12-minute 90°C decompression protocol.
Group B completed a standard mechanical decompression protocol.
All group patients follow 1 month sessions of specific physical therapy.
Follow-up measures were performed at 6 and 12 months and
compared with Pair T test.
Results: Group A: 73 pt received single-level treatment; 13 patients
need for double-levels treatment.
Group B: 77 pt received single-level treatment; 21 patients need for
double-levels treatment.
All patients were compliant with post-treatment protocol and
follow-up.
6 months follow up:
Group A mean improvement 4.0 on the VAS and 76% subjective
improvement;
Group B mean improvement 4.2 on the VAS and 78% subjective
improvement;
12 months follow up:
Group A mean improvement 3.9 on the VAS and 88% subjective
improvement;
Group B mean improvement 4.1 on the VAS and 90% subjective
improvement;
Post 12 months follow up show that 90% of patients returned to work
following treatment, about 6% make a discontinued use of medical
therapy and only less than 4% required further pain retreatment.
More than 96% of all treated patients were agree in repeating the
procedure.
One case of spondylodiscitis was observed.
Conclusion: Both of approach appears to be a safe and effective
treatment for chronic low back pain due to contained lumbar disc
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herniations with no significant statistical difference in term of life
quality gain due to the improvement in leg and back pain, persisting
for at least one year.

P-113
Achieving acoustic coupling with adjustable blades in high
intensity focused ultrasound
H.E. Pärssinen1, T. Sainio1, M. Huhtala2, R. Blanco1
1Radiology Department, Turku University Hospital, Turku, Finland,
2Oncology Department, Turku University Hospital, Turku, Finland
Purpose: Treating musculoskeletal tumors with high intensity focused
ultrasound (HIFU) requires an optimal acoustic windowing and contact
between the transducer and the target in order to achieve efficient
conduction of energy into the target and to avoid adverse off-target
effects. Usually degassed water is used between the transducer unit
and skin when the surface is flat. This is an issue in curved areas, such
as limbs.
Material and methods: We applied agarose gel pads (4cm x 27,5cm
and 1,5cm x 27,5cm, Aquaflex, Parker Laboratories Inc., Germany)
shaped using curved blades manufactured by our technical division.
Two adjustable blades were produced, smaller (25,5cm x 1.5cm) for
thinner body parts and bigger (43cm x 3cm) for thighs and trunk.
Adjustability was gained by 7mm diameter threaded rod through the
blades sides, that can be adjusted by butterfly nuts at both ends. All
parts were MRI compatible aluminium. The blade adjustments were
approximated according to the shape of the treatment area in the
pretreatment MRI.
Results: Our patient had intracortical osteoid osteoma in the
anterolateral aspect of tibial bone. Treatment was performed on prone
position under general anesthesia. 4cm thick gel pad was carved
according to pretreatment MRI. Centrifuged gel over gel pad and
mild compression were administered in order to achieve firm contact.
During the treatment successful sonications heated the nidus and the
surrounding bone surface. After three month follow-up the patient
has remained symptomless.
Conclusion: In HIFU treatments concerning curved surfaces optimal
acoustic windowing can be achieved using gel pads tailored with
adjustable blades.

P-114
Image-guided percutaneous techniques in the treatment of
aggressive vertebral haemangiomas: clinical outcomes and
therapeutic strategy
A. Ricoeur1, J. Caudrelier1, X. Buy2, J. Garnon1, G. Koch1,
R.L. Cazzato3, A. Gangi4
1Interventional Radiology, University Hospital of Strasbourg,
Strasbourg, France, 2Interventional Radiology, Institut Bergonie,
Bordeaux, France, 3Imagerie Interventionnelle, Hopitaux Universitaires
de Strasbourg, Strasbourg, France, 4Imagerie Interventionnelle, NHC,
Strasbourg, France
Purpose: To evaluate the safety and the clinical efficacy of a therapeutic
strategy consisting in image-guided percutaneous techniques for
treating symptomatic aggressive vertebral haemangiomas (SAVHs).
Material and methods: This retrospective study identified all the
patients affected by SAVHs who had undergone image-guided
percutaneous vertebroplasty (PVP) alone or in combination with prior
percutaneous intralesional sclerosant instillation (sclerotherapy) in one
institution between December 1991 and November 2016. Fifty-eight
patients (39 females and 19 males, mean age: 50.1years) were included.
Imaging studies, pain and neurological evaluations, procedure-related
data and complications were assessed. Descriptive statistics, expressed
as means and proportions associated to 95 percent confidence interval
and standard deviation were used to report the results.
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Results: Thirty-eight out of 58 patients (65.5%) with back pain and
no neurological symptoms had PVP as a single treatment for SAVHs
limited to the vertebral body. Technical success was 100%. Clinical
success was achieved in 35/38 patients (92.1%, 95% CI [78.6;98.3]) with
complete pain relief at last follow-up. Twenty out of 58 patients (34.5%)
suffered from back pain and neurological symptoms related to SAVHs
with extraosseous extension. Fifteen of them (25.9%) underwent
sclerotherapy and additional PVP. Technical success was 93.3%. The
5 remaining patients (8.6%) received combined percutaneous and
surgical treatments. Clinical success was achieved in 18/20 patients
(90%) with full or almost full neurological recovery and total pain relief.
Conclusion: Image-guided percutaneous techniques, including
PVP alone, or sclerotherapy followed by PVP, are safe and efficient
providing excellent results in both back pain and neurological
symptoms resolution for the treatment of SAVHs.

P-115
Thermal-ablation of asymptomatic bone metastases to prevent
vertebral related events in patients with non-medullary
thyroid carcinoma
M. Barat1, L. Tselikas1, T. de Baère2, G. Gravel1, B. Moulin1, S. Moalla1,
A. Abed1, N. Magand1, A. Delpla1, G. Louvel3, S. Leboulleux4,
F. Deschamps1
1Interventional Radiology, Gustave Roussy - Cancer Campus, Villejuif,
France, 2Interventional Radiology, Institut Gustave Roussy, Villejuif,
France, 3Radiotherapy, Gustave Roussy - Cancer Campus, Villejuif,
France, 4Nuclear Medicine and Endocrine Tumors, Gustave Roussy Cancer Campus, Villejuif, France
Purpose: Bone metastases are frequent in patients with metastatic
non-medullary thyroid carcinoma and results in high rate of vertebral
related events (VREs). We evaluated a preventive strategy that
used percutaneous thermal-ablation techniques (cryotherapy or
radiofrequency-ablation) to prevent VREs.
Material and methods: This retrospective monocentric study
included all patients with non-medullary thyroid carcinoma
treated with thermal-ablation (with or without vertebroplasty)
for asymptomatic vertebral metastases in order to prevent the
occurrence of VREs. Patients were treated between January 2008 and
January 2017 and followed for a minimum of 12 months. Patients’,
tumors’ and treatments’ characteristics were reported. All imaging
modalities during the follow-up were reviewed to report the rate of
local complete treatment (no residual tumor and no local progression)
and the occurrence of vertebral VREs in treated vertebra.
Results: Forty-one vertebral metastases in 28 patients were thermalablated (7 radiofrequency-ablation and 34 cryotherapy). The mean
diameter of the metastases was 16.9±9.4 mm [range : 5–48mm], all but
one were osteolytics and none demonstrated epidural involvement.
Vertebroplasties were performed in 12 vertebras. Two patients
suffered from transient nerves injury after the procedures. The rate
of complete treatment at 3, 12 and 24 months were 87.8%, 82.9% and
75.6%. After a mean follow up of 2.7±1.5 years, no vertebral fracture
but 3 spinal cord compressions occurred in 2 patients. An incomplete
treatment at 3 months was the only prognostic factor significantly
associated with the occurrence of VREs during the follow-up (100%
versus 5.5%, P<0.001).
Conclusion: Complete treatment is required to prevent VREs in
patients with non-medullary thyroid carcinoma.
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P-116
Were VCF patients at higher risk of mortality following the
2009 publication of the vertebroplasty sham trials?
K.L. Ong1, D.P. Beall2, M. Frohbergh1, E. Lau3, O. Clerk-Lamalice2,
J.A. Hirsch4
1Biomedical Engineering, Exponent, Inc., Philadelphia, PA, United States
of America, 2Interventional Pain Management, Clinical Radiology of
Oklahoma, Edmond, OK, United States of America, 3Health Sciences,
Exponent, Inc., Menlo Park, CA, United States of America, 4Radiology,
Massachusetts General Hospital, Boston, MA, United States of America
Purpose: Balloon kyphoplasty (BKP) and vertebroplasty (VP) are
associated with lower mortality risks than non-surgical management
(NSM) of vertebral compression fractures (VCF). The 2009 sham VP
trials sparked controversy over the effectiveness of VP, possibly leading
to diminished referral volumes. We evaluated the impact that the
national decrease in utilization of vertebral augmentation procedures
led to a greater mortality risk for VCF patients.
Material and methods: BKP/VP utilization was evaluated for VCF
patients in the 100% U.S. Medicare dataset (2005-2014). Survival and
morbidity were analyzed by the Kaplan-Meier method and compared
between NSM, BKP and VP using Cox regression.
Results: 2,129,769 VCF patients were identified (n=297,228 BKP and
135,129 VP). BKP/VP utilization was 20% in 2005, peaked at 24% in
2007-2008, and declined to 14% in 2014. Propensity-adjusted mortality
risk for VCF patients was 4% greater in 2010-2014 versus 2005-2009
(p<0.001). Overall VCF mortality risk was 85.1% at 10 years. The BKP
and VP cohorts had a 19% (95% CI: 19%-19%; p<0.001) and 7% (95%
CI: 7%-8%; p<0.001) lower propensity-adjusted 10-year mortality risk
than the NSM cohort, respectively. Also, the BKP cohort had a 13%
lower adjusted 10-year mortality risk than the VP cohort (p<0.001).
Conclusion: Changes in referral/treatment patterns following the
publication of the 2009 blinded VP trials may have led to lower
BKP/VP utilization. In turn, the five-year period following 2009 was
associated with elevated mortality risk in VCF patients. These findings
provide insight into the implications of shifts in treatment patterns
and associated mortality risks for VCF patients.

P-117
Reinforced cementoplasty for lesions of the pelvic girdle
A. Al Raaisi1, E. Cormier2, E. Shotar2, M. Drir3, F. Clarençon2, J.
Chiras2
1Resident in Interventional Neuroradiology Department, PitiéSalpêtrière Hospital, Paris, France, 2Interventional Neuroradiology,
Pitié-Salpêtrière Hospital, Paris, Fance, 3Department of Neuro-Intensive
Care, Pitié-Salpêtrière Hospital, Paris, France
Purpose: Cementoplasty demonstrated its efficacy in stabilizing
malignant lytic lesions involving pelvic bones. In some cases however, it is insufficient to obtain durable stabilization. Reinforced cementoplasty (RC) with dedicated spindles is a new technology which
improves the efficacy and durability of this procedure.
Material and methods: Thirty eight patients with painful lytic lesions
of the pelvic girdle have been treated by RC in our department since
2013. The procedures were performed under general anesthesia
with multimodal fluoroscopic and CT guidance. In 35 patients, RC
was the first line treatment. In 3 other cases, it was performed due to
insufficient pain relief following cementoplasty. The lesions involved
the iliac bone in 8 cases (3 with a fractured iliac wing), the sacrum in 8
(2 with porotic and post radiotherapy fractures; 6 malignant lesions)
and the acetabulum in 4 (2 traumatic fractures; 2 metastases). Eighteen
lesions involved the femoral neck (16 metastases; 3 myelomas).
Results: No procedure related complication occurred. With the exception of 2 patients with local disease progression, all other patients
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had good clinical improvement with pain relief and functional
improvement.
Conclusion: Reinforced cementoplasty is a promising tool for treatment of unstable lesions involving bones of the pelvic girdle.

P-118
Thermal ablation in painful bone metastases: a systematic
review
N. Gennaro1, E. Lanza2, L.M. Sconfienza3
1Radiology Training Program, Humanitas University, Rozzano, Italy,
2Radiology, Humanitas Research Hospital, Rozzano, Italy, 3Radiology,
Istituto Ortopedico Galeazzi, Milan, Italy
Purpose: To assess the efficacy of minimally invasive ablative
techniques including RadioFrequency, MicroWave, CryoAblation and
MR-guided focused ultrasound in providing pain relief from bone
metastases.
Material and methods: We searched MEDLINE/Pubmed, MEDLINE
In-Process, EMBASE, Cochrane database using keywords “ablation”,
“painful”, “bone”, “metastases” combined in multiple algorithms.
Inclusion criteria were: 1) original clinical studies published between
2001-2016 2) RFA, MWA, CA or MRgFUS 3) quantitative pain assessment
before/after thermal ablation of bone metastasis. Exclusion criteria
were: a) patient population n<5 b) lack of pain assessment at 1 and 3
months after the procedure. Pain scales used were converted to a tenpoint scale to be compared.
Results: 19 papers (5 RFA, 2 MWA, 7 CA and 5 about MRgFUS) involving
608 patients were reviewed. 100% of technical success with effective
pain reduction up to 6-month follow-up was reported. Pre-procedural
mean pain score was 7.03±1.08. At 1 month patients experienced a
mean pain relief of 3.71±0.77 points after RFA (-50.7%), 5.33±0.25
after MWA (-82%), 3.68±1.34 after CA (-48.1%) and 3.94±0.92 after
MRgFUS (-33.3%). At 3 months pain relief further increased (4.40±1.24
for RFA, 5.18±0.04 for MWA, 4.4±0.92 for MRgFUS, 4.98±0.61 for CA).
MRgFUS treatments caused no complications (0%) whereas MWA was
associated with the highest complication rate (30%).
Conclusion: All techniques offered pain relief after 1 and 3 months
confirming the role of thermal ablation in palliation of bone
metastases. MRgFUS has shown negligible complications rate,
whereas MWA has a noteworthy rate of adverse events. A standardized
pain reporting should be adopted in future studies for meta-analysis.

P-119
Percutaneous cryoablation of locally recurrent and metastatic
soft-tissue sarcomas: initial experience
M.-A. Pey1, M. Kind2, V. Catena3, A. Italiano4, E. Stoeckle5,
J. Palussière2, X. Buy1
1Interventional Radiology, Institut Bergonie, Bordeaux, France,
2Radiology, Institut Bergonié, Bordeaux, France, 3Imagerie Medicale,
Institute Bergonie, Bordeaux, France, 4Early Phase Trials and Sarcoma
Units, Institut Bergonié, Bordeaux, France, 5Surgery, Institut Bergonié,
Bordeaux, France
WITHDRAWN
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P-120
Embolisation in the management of musculoskeletal tumours
A. Stroiescu1, J. Hennebry1, U. Wegner1, K. Murphy2,
L. Marchinkow3, P. Munk4, A.G. Ryan1
1Division of Interventional Radiology, Department of Radiology,
University Hospital Waterford, Waterford City, Ireland, 2Dept. of
Medical Imaging, Toronto Western Hospital, Toronto, ON, Canada,
3Radiology, Abbotsford Regional Hospital & Cancer Centre, Abbotsford,
BC, Canada, 4Skeletal Radiology, Vancouver General Hospital,
Vancouver, BC, Canada
Learning objectives:
1. To learn the best indications for embolisation in the
musculoskeletal system.
2. To learn when to combine embolisation and ablation.
3. To learn tips and tricks to increase success and limit
complications.
Background: Musculoskeletal tumors can result in intractable pain,
haemorrhagic complications and neurologic compromise, particularly
when the spine is affected. Percutaneous and / or open surgery may
be used to deal with / prevent these complications. Without preoperative embolisation, operative resection of hypervascular tumors
occasionally has to be abandoned due to haemorrhage. Pre-operative
embolisation improves visibility, reduces operating time and blood
loss. Palliative, stand-alone embolisation can significantly improve
these patients’ outcomes, significantly reducing pain and occasionally
providing a survival benefit. Embolisation may also be performed with
curative intent for some benign primary tumours.
Clinical Findings/Procedure: Lesions with histologies known to
produce hypervascular metastases understandably respond more
favourably (Renal cell, Thyroid and Hepatocellular Carcinomas and
some Sarcomas. On pre-embolisation imaging, predictors of a positive
outcome post-embolisation are: purely lytic tumours, associated
pathological fracture, rapid increase in size, and / or progressive
destruction.
The embolisation technique will be described, with particular
emphasis on achieving optimal success while minimising the risk of
devastating non-target embolisation. The technique of flow-diversion
with coils to protect tissues distal to the target artery will be described.
The outcomes of combining embolisation with percutaneous ablative
techniques will be described.
Conclusion: Transarterial embolisation can contribute significantly
in the management of musculoskeletal tumours but is currently
underutilised. This poster will describe the technique for those who
wish to commence offering this technique to their patients.

P-121
Neurolysis in the management of cancer-related pain
J. Hennebry1, A. Stroiescu1, U. Wegner1, L. Marchinkow2, A.G. Ryan1
1Division of Interventional Radiology, Department of Radiology,
University Hospital Waterford, Waterford City, Ireland, 2Radiology,
Abbotsford Regional Hospital & Cancer Centre, Abbotsford, BC, Canada
Learning objectives:
1. The indications for neurolysis in the management of cancer
related pain.
2. The advantages and disadvantages of different agents and
modalities used for Neurolysis.
3. The appropriate techniques in different anatomic settings to
achieve success and avoid complications.
Background: Managing cancer pain can be one of the most
challenging but rewarding aspects of interventional practice. The goal
is to minimise patients pain without contributing further to morbidity
in their remaining lives due to drug effects or complications.
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Neurolysis has a role to play in the management of pain arising from
invasion of pain-sensitive structures, as a result of chemotherapy,
radiotherapy or surgery. We will describe the appropriate positioning
of Neurolysis in the treatment algorithm and tips for success without
complications.
Clinical Findings/Procedure: Neurolysis may be employed in the
10-30% of patients in whom the WHO ladder analgesic options/
adjuvant medications prove ineffective. Patient selection is key and
the commonly used criteria are: advanced, progressive cancer and life
expectancy of 6-12 months.
The techniques, advantages and disadvantages of the chemical
agents employed (Alcohol, Phenol and Glycerol,) Radiofrequency
thermocoagulation/cryoablation, and the reasons for choosing one
modality over the other will be discussed.
Potential complications (post-neurolysis neuralgia, non-target tissue
damage, resultant motor/sensory deficits, failure to relieve/early return
of pain) their avoidance and management will be discussed.
Anatomic considerations regarding specific territories for somatic,
sympathetic and parasympathetic blockade will be illustrated.
Conclusion: Neurolysis is a valuable tool in the Interventionalist’s
armamentarium in the management of cancer pain yielding significant
relief in advanced cases where other options have been exhausted.

P-122
HIFU in the treatment of painful bone metastasis
F.B. Tagliaferro, M. Rossi
Radiology, Sant’Andrea Hospital, Rome, Italy
Learning objectives: Describe the role of Magnetic Resonanceguided High Intensity Focused Ultrasound (MRgHIFU) in the treatment
of painful bone metastasis.
Background: The most common symptom of bone metastasis is pain.
Currently, radiation therapy, together with systemic therapies and
analgesics, is the standard of care. Percutaneous ablative methods and
surgery may be used for local control. The overall response is in the
range of 60-80%, with recurrence rate of 25%. Therefore, multiple or
repeated treatments are often necessary. In this context, MRgHIFU has
gained an increasing interest as an alternative method for pain control.
Clinical Findings/Procedure: MRgHIFU is a completely non-invasive
thermal ablation technique that induces coagulative necrosis of the
targeted tissues. MR-guide allows precise procedure planning and
real-time temperature control (MR thermometry). In several studies,
MRgHIFU has shown to be effective in metastatic bone pain control,
with a response rate comparable with traditional palliative therapies.
Its tolerability and safety profile is favourable: the adverse effects are
relatively minor compared with patients’ diseases and generally of
limited duration. Notably, its non-invasiveness makes it possible to
perform it on an out-patient basis and to repeat the treatment until the
clinical goal is reached, without issues related to cumulated radiation
dose or significant post procedures complications.
Conclusion: MRgHIFU is effective in metastatic bone pain control
with a favourable safety profile. It should always be considered in
palliative treatment planning, particularly in fragile patients, who
cannot undergo other treatments due to poor physical and functional
status, and in patients with a long-life expectancy.
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P-123
Contemporary transarterial therapy in orthopaedics
W.R. Thomas1, M. Salahia2, R.W. Thomas2, A.M. Wood1,
A.C. Gordon2, R.D. White3
1Radiology, University of Wales Hospital Cardiff, Cardiff, United
Kingdom, 2Radiology, Cardiff and Vale UHB, Cardiff, United Kingdom,
3Department of Clinical Radiology, University Hospital of Wales, Cardiff,
United Kingdom
Learning objectives: To understand the role and techniques of
transarterial therapy in the management of:
• Orthopaedic surgical complications
• Skeletal trauma
• Recurrent haemarthroses e.g. haemophilia
• Pre-operative management of skeletal metastases
• Osteoarthritis
Background: There is an increasing awareness of the role that IR plays
in orthopaedics. This ranges from the well recognised endovascular
management of trauma, adjunctive measures for surgery and novel
therapies such as particle embolisation of arthritic joints.
Clinical Findings/Procedure: Through a review of current literature
and using cases from our tertiary vascular centre, we highlight the
value of Interventional radiology in orthopaedics. Angiographic
as well as cross sectional imaging, where applicable, is used to
demonstrate established and novel techniques with a discussion of
clinical relevance.
Conclusion: The uses of transarterial therapy in orthopaedics extend
well beyond haemorrhage control in skeletal trauma. This exhibit will
improve knowledge of the considerable range of applications and
techniques possible.

P-124
Break the mold: utilization of clay to create trainee simulation models for learning and practicing interventional pain
procedures
Y. Zhang1, D. Sadowsky1, A.D. Gaffar1, N. Sekhri2, P. Gerard1
1Radiology, Westchester Medical Center, Valhalla, NY, United States of
America, 2Anesthesiology, Westchester Medical Center, Valhalla, NY,
United States of America
Learning objectives:
1. To demonstrate how to create an effective simulation model
utilizing inexpensive, re-usable, easily-accessible resources for
trainees to learn and practice interventional pain procedures.
2. To explore the benefits of using clay to create simulation models
for improving trainees’ educational experiences.
Background: The spine is a common target for interventional pain
procedures. The course of the targeting nerve and its surrounding
landmarks vary at different spinal levels. There are different
approaches to access the epidural space and facet joint space for
injections or installation of implantable therapies. A 3-D simulation
model can guide trainees in appropriately identifying the landmarks
and allow them to gain practice experiences prior to performing the
procedures on a live patient for the first time. The goal of utilizing
clay simulation models is to help improve trainee performance and
minimize risk to patients in a cost-effective and creative way.
Clinical Findings/Procedure: A pictorial essay of pliable clay
models created by trainees for learning and practicing different
technical approaches and procedural steps of commonly performed
interventional pain procedures is presented. Trainees demonstrated
the feasibility of using clay models for practicing epidural injections,
medial branch blocks, and vertebral body augmentations. The
experiences enabled trainees to get up-to-speed with identifying
anatomical landmarks, familiarizing with equipments and procedural
details before performing the procedure on their first live patient.
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Conclusion: This presentation illustrates the benefits of utilizing clay
to create simulation models for teaching and learning interventional
pain procedures. The customized, inexpensive, re-usable clay models
enrich trainees’ learning experiences, ultimately improve patient
safety and trainee competency.

P-125
Percutaneous cluster headache management
P. Brunner1, M. Montillet2, E. Cosconati3, E. Brunner3, N. Beydoun2,
M. Baqué3, C. Diffre4, P. Merenda4, N. Amoretti5, S. Chanalet3
1Center Princess Grace, Monaco, Monaco, 2Radiology, CHU Poitiers,
Poitiers, France, 3Radiology, Princess grace hospital, Monaco, Monaco,
4Radiology, Monaco Hospital, Monaco, Monaco, 5Service d’imagerie
médicale, Centre Hospitalier Universitaire de Nice, Nice, France
Learning objectives:
1. Briefly discuss the epidemiology, clinical presentation,
pathophysiology and classical treatments of Cluster Headache.
2. Assess the basics of peripheral nerve blocks in Cluster
Headache.
3. Explain the rank of percutaneous minimal invasive treatment
in Cluster Headache bouts and illustrate the achievement of
peripherical nerve blocks in Cluster Headache.
Background: Cluster headache is one of the primary headache
syndromes, sterotypic and episodic, in many instances undertreated in
spite of the excruciating pain sustained by a Cluster Headache sufferer,
which has earned it to be nicknamed the “suicide headache”.
Cluster Headache is the commonest of the trigeminal autonomic
cephalalgias and the most painful of the primary headache disorders.
It affects 0.3% of the population and men 3 times more often than
women.
The main classical therapeutic objective is the prompt relief of pain.
High flow oxygen and parenteral triptans provides the most effective
and reliable alleviation of pain.
Clinical Findings/Procedure: Nerve blocks in Cluster Headache
appear to be a new effective treatment.
Percutaneous injections target is the sphenopalatine ganglion; this
ganglion is the control tower of the craniofacial sympathetic nerves
and lies deeply into the pterygopalatine fossa.
The active drugs are :
- Local anesthetic for temporary block,
- Steroids for prolonged effect,
- Phenol-glycerin for permanent block.
Nerve blocks in Cluster Headache suppress attacks temporarily in a
high number of patients.
Moreover they result in a complete response in a substantial niumber
of patients with episodic Cluster Headache.
Conclusion: Nerve blocks are technically simple procedures, highly
successful in episodic and chronic Cluster Headache treatments.

P-126
Osteoid osteoma ablation
M. Barros1, I. Abreu2, L.A. Ferreira2, J. Macedo2, F.C. Alves2
1Radiology, CHUC, Coimbra, Portugal, 2Serviço de Imagem Médica,
Centro Hospitalar e Universitário de Coimbra, Coimbra, Portugal
Learning objectives:
1. To describe the percutaneous radiofrequency ablation
procedure (RFA) of Osteoma Osteoide, guided by Computed
Tomography (CT);
2. To review the indications, complications and the outcome
associated with RFA procedure of bone lesions.
Background: Osteoid osteoma is a frequent benign bone tumor,
accounting for about 10-12% of benign bone lesions. It mainly affects
children and young adults, being more frequent in males (M: F 2-4: 1).
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The most typical location is the diaphysis or metaphysis of the long
bones (> 50% in the femur or tibia), especially in the proximal femur.
Although there are reports of spontaneous regression, most require
prolonged medical treatment that is not always well tolerated
or effective. Radiofrequency ablation (RF) consists of the direct
application of thermal therapy to the tumor for the purpose of tumor
destruction.
Clinical Findings/Procedure: Radiographs characteristically show
a circular or ovoid cortical lucency representing the nidus (usually <
1.5 cm) with a variable degree of surrounding sclerosis. Computed
tomography remains the modality of choice for detecting osteoid
osteoma and generally provides the best characterization of both the
nidus and the surrounding cortical sclerosis. The nidus appears as a
well-defined radiolucent region and demonstrates varying degrees
of central mineralization.
Conclusion: RF ablation of osteoid osteomas has a high therapeutic
success rate, being a minimally invasive, effective and safe technique,
with short hospitalization, rapid recovery and with a very low rate of
complications and recurrence.
RF ablation can be considered the treatment of choice for most
osteoid osteomas, located in the appendicular skeleton and pelvis.

P-127
Evaluating the efficacy of standard imaging response criteria
in assessment of irreversible electroporation of aggressive
fibromatosis
K. Maughan1, S. Venkat1, T. Subhawong2, A. Gonzalez-Beicos1,
G. Narayanan1, J.T. Trent3
1Vascular Interventional Radiology, University of Miami-Miller School
of Medicine, Miami, FL, United States of America, 2Department of
Radiology, University of Miami-Miller School of Medicine, Miami, FL,
United States of America, 3Oncology, University of Miami-Miller School
of Medicine, Miami, FL, United States of America
Learning objectives:
1. Review management of Aggressive Fibromatosis (AF)
2. Evaluate challenges in determining imaging response in
sarcomas
3. Compare RECISIT 1.1 with modified Choi imaging response
criteria
4. Explore role of Irreversible Electroporation (IRE) in managing AF
Background: Aggressive fibromatosis (AF) requires coordinated,
multidisciplinary care to manage due to high rates of local recurrence.
Given irregular morphology, response is often difficult to appreciate
using standard criteria.
Clinical Findings/Procedure: Six patients (eight total tumors)
with AF in various locations (three chest wall tumors, one thigh
tumor, one popliteal tumor, and three calf tumors) were evaluated
to explore the challenges of patient selection, procedural planning,
and response evaluation. IRE was chosen given proximity of lesions
to critical structures. Findings reveal eight tumors achieved partial
response by modified Choi criteria. However, due to the dependence
of RECIST1.1 on tumor size, none met criteria for partial response.
Clinically, four of six patients required additional therapy, which was
initiated on average of 520 days after the procedure, suggesting a
more durable response despite conflicting imaging features. Five
patients experienced an adverse event, with only one being a CTCAE
grade 3 skin burn.
Conclusion: IRE may provide local control of aggressive fibromatosis
when other treatment options are exhausted. Modified Choi criteria
captures changes of density and therefore may provide a more robust
method for evaluating response in these complex lesions.
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P-128
Radiofrequency ablation treatment of osteoid osteoma in a
one year old boy
C. Sahin1, Y. Oc2, N. Ediz3, A. Ozdal1, M. Bankaoglu1, A. Bayrak4
1Radiology, Istanbul Sisli Hamidiye Etfal Training and Research
Hospital, Istanbul, Turkey, 2Orthopedy, Istanbul Sisli Hamidiye Etfal
Training and Research Hospital, Istanbul, Turkey, 3Anesthesiology,
Istanbul Sisli Hamidiye Etfal Training and Research Hospital, Istanbul,
Turkey, 4Radiology, Istanbul GOP Taksim Training and Research
Hospital, Istanbul, Turkey
Clinical History/Pre-treatment Imaging: A one year old boy who had
difficulty in walking and pain complaints was refered to our clinic from
a peripheral hospital. A lytic-sclerotic lesion on the left tibia proximal
diaphysis was firstly detected on X-ray. MRI was performed for further
evaluation and the lesion was misdiagnosed as osteomyelitis.Since
patient’s taken history and physical examination were not typically
compatible with osteomyelitis, he had bone syntigraphy and CT
imaging for differential diagnosis and the lesion was diagnosed as
Osteoid Osteoma (OO) in according to specific imaging findings
(Figure 1).
Treatment Options/Results: The patient was refered to radiology
department for RFA treatment. CT-guided percutaneous RFA
(UniBlade, AngioDynamics, USA) treatment was performed by an
experienced interventional-radiologist under spinal and general
anesthesia with superficial sedation in March, 2017 (Figure 2). RFA
electrod was heated up to 80 ° Celcius for 4 minutes. He had 25 mg/
kg (miligram per kilogram) IV cephalexin for prophylaxis. The patient
was observed one night at hospital and was evaluated one week after
the treatment. No intra or post-procedural complication occured. The
mother of the boy revealed that the pain of the patient immediately
regressed after the treatment that the boy began to use his leg, walked
normally without crying. Recovery was observed in follow-up X-rays.
Discussion: OO is very rare in child population who is younger than
5 and the diagnosis can be challenging at times. RFA is safe, efficient,
microinvasive treatment method and does not interfere with bone
growth in childhood period. RFA should be considered as the first
choice in the treatment of OO even for one-year-old patients.
Take-home Points: RFA treatment of OO is safe and efficient even for
one-year-old patients.

P-129
Anterior cord syndrome following percutaneous
vertebroplasty and RFA
L. Mascagni1, M. Rossi1, G. Orgera2, M.A. Tipaldi1
1Radiology, S. Andrea University Hospital, Rome, Italy, 2Interventional
Radiology, St. Andrea University Hospital - Sapienza Rome, Rome, Italy
Clinical History/Pre-treatment Imaging: A 77-years-old woman
with severe back pain radiating to both sides of the chest wall 1 week
before medical consultation, without significant pain relief even with
the maximal medical therapy. The CT scan showed the presence of a
pathologic fracture of T6 and pathological tissue replacing bone in the
vertebral body. The vertebral canal had regular dimensions.
Treatment Options/Results: A percutaneous vertebroplasty of T6
with monolateral transpedicular approach was performed, preceded
by RadioFrequency Ablation. Immediately after the procedure, the
patient experienced plegia and loss of sensitivity to pain/temperature
at the left thigh and in the following hours the symptoms extended
to the whole inferior limbs; however, 2-point discrimination,
proprioception and vibratory senses were preserved below the
mammary sulcus (T6 level). CT scan showed no leakage of PMMA in
the vertebral canal, with opacification of the right intercostal artery
at T6 level and MRI scans revealed high T2 signal within the anterior
portion of the cord at T6 level extending over five levels.
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Discussion: We wondered how the cord could undergo such a lesion:
the mechanical damage by the vertebroplasty needle was excluded
by the real-time CT-guidance and the radiofrequency ablation area
was too small to provoke a damage to the cord.
The clinical presentation onset, its timing, the clincal deficit and
the imaging suggest an anterior cord syndrome probably caused
by anterior spinal artery occlusion by PMMA or hematic/neoplastic
embolus.
Take-home Points: Although percutaneous vertebroplasty has many
benefits it could lead to serious complications. The interventional
radiologist should inform patients while obtaining their consent.

P-130
Behind bars: percutaneous radiofrequency ablation of L5
vertebral metastasis from renal cell carcinoma on a previously
stabilized spinal tract
G. Chiara1, A. Manca1, L.J. Pavan1, I. Bertotto1, S. Marone2,
D. Regge1
1Unit of Radiology, Institute for Cancer Research and Treatment,
Candiolo, Italy, 2CTO Hospital - Orthopedic Oncologic Surgery, A.O.U.
Città della Salute e della Scienza, Torino, Italy
Clinical History/Pre-treatment Imaging: A 54 year-old male,
previously treated for clear cell renal carcinoma (2012, radical
nephrectomy and “en-bloc” L4 vertebrectomy with L2-S1 stabilization
for metastasis and 30Gy radiotherapy), showed a further osteolytic
metastasis on L5 at follow-up (2013, 14Gy radiotherapy). No further
indication to surgery and radiotherapy.
Treatment Options/Results: The patient underwent percutaneous
radiofrequency ablation(RFA) on L5 (10/2015) with transiliac access
because of the encumbrance of trans-peduncular screws and bars in
L5. The lesion was treated with an RFA bipolar system (STARTMDFINE®)
under fluoroscopic/cone-beam-CT guidance using a navigational
software (Philips Allura Xper®guide)(Fig.1a); the articulated tip of the
system allowed to reach the target located in the posterior part of the
vertebral body(Fig.1b). No bone cement was injected. The persistence
of a contrast-enhanced rim in the lesion at MRI required a second
RFA (02/2017)(Fig.2a). No post-procedural complication occurred.
Subsequent follow-up (until 11/2017) showed no residual contrast
enhancement(Fig.2b).
Discussion: The treatment aimed to be radical, as the lesion was the
single known metastasis and RFA was the only feasible treatment.
To avoid subsequent fractures, vertebral RFA is usually followed
by vertebroplasty, that wasn’t performed in our case due to the
orthopedic spinal stabilization and the absence of pain. Furthermore
the absence of cement allowed to detect viable tumor and repeat RFA.
Take-home Points: Vertebral RFA can be a radical procedure,
whose outcome can be evaluated at MRI only if vertebroplasty is not
performed. A bipolar energy RFA needle should prevent bars and
screws heating, while a steerable RFA system allows to reach lesions
close to the posterior wall.

P-131
An embolization of arteriovenous fistula caused by breast
tumor biopsy using the balloon-occluded histoacryl glue
embolization (B-glue) technique
N. Hosaka, S. Sai, N. Mizobuchi, Y. Nakamura, R. Abe, T. Gokan,
K. Taruno, S. Nakamura
Radiology, Showa University School of Medicine, Tokyo, Japan
Clinical History/Pre-treatment Imaging: A woman in her 30s
had undergone a biopsy for her left breast 3 years ago, and had
been aware of a thrill since then. Under follow-up observation, she
started to experience pain, and her treatment plan was modified to
embolization. Preoperative angiography showed an arteriovenous
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fistula (AVF) on the outer side of the left breast, and the expanded
artery, considered to be the branch of the left lateral thoracic artery,
was the main feeding artery. Two expanded veins were observed as
the drainage veins. A treatment was planned to embolize the fistula
from the side of the vein under flow control.
Treatment Options/Results: Under general anesthesia, a balloon
catheter proceeded from the right femoral artery to the main feeding
artery. For one of the two drainage veins, a balloon catheter was
inserted. For the other drainage vein, flow control was performed with
manual pressure. Under arterial balloon occlusion, 3 mL of an emulsion
of 25% histoacryl glue and lipiodol was injected from the catheter in
the drainage vein. The thrill disappeared immediately. The patient is
showing a favorable clinical course with no skin complications, at the
1-yearfollow-up.
Discussion: There is no previous report of transcatheter embolization
for AVF, a rare complication after breast biopsy, since usually treated
surgically. The B-glue technique under flow control with manual
pressure enabled successful embolization.
Take-home Points: Transcatheter embolization to AVF after breast
biopsy may be superior to surgical treatment in terms of cosmetic
outcome.

P-132
Management of a single osteolytic lesion on C7 body of
unknown nature with multimodal guidance (US, cone-beam
CT and fluoroscopy): vertebral biopsy under local anestesia
followed by vertebroplasty under general anestesia in a
second session
A. Manca1, G. Chiara1, L.J. Pavan1, F. Arabia1, S. Marone2, D. Regge1
1Unit of Radiology, Institute for Cancer Research and Treatment,
Candiolo, Italy, 2CTO Hospital - Orthopedic Oncologic Surgery, A.O.U.
Città della Salute e della Scienza, Torino, Italy
Clinical History/Pre-treatment Imaging: A 76 year-old woman,
recently undergone mastectomy for breast cancer, was found to
have a single osteolytic lesion on C7 at MRI, that was also the only
uptake area at PET-CT. Considering the underlying MGUS, a vertebral
biopsy was mandatory for a differential diagnosis (plasmacytoma vs
metastasis).
Treatment Options/Results: The orthopedic surgeon prescribed
a neck brace and gave indication to vertebroplasty, but asked first
for a “stand-alone” biopsy to allow repetition if required. In order
to perform the biopsy under local anesthesia as an outpatient, US
guidance was chosen to avoid vessels during the puncture carried
out with anterior approach (Fig.1). Cone-beam CT and fluoroscopy
were used for needle positioning, biopsy and bone cement injection
(Fig.2). Needle size were 15G for biopsy access and vertebroplasty,
while a 18G tru-cut needle was used for tissue sampling. After the
diagnosis of plasmacytoma, vertebroplasty was performed in a second
session with same guidance and approach under general anestesia.
No complications occurred after both procedures with no US findings
of hematoma. The patient was discharged two hours after the biopsy
and the day after vertebroplasty. No further lesions were found during
a 4-year follow-up.
Discussion: Cervical biopsy and vertebroplasty are usually performed
with anterior approach by displacing carotid arteries with palpation;
echographic guidance can be more precise in the prevention of
vascular damage.
Take-home Points: Echographic guidance and the use of small
size needles can reduce complications and even allow, in selected
patients, to perform “stand-alone” biopsy under local anestesia as an
outpatient.
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P-133
Percutaneous sclerotization of humeral aneurysmatic bone
cyst in a 5-year-old boy
I. Jurca, R. Smiljanić, M. Prutki, A.M. Alduk
Department of Diagnostic and Interventional Radiology, University
Hospital Centre Zagreb, Zagreb, Croatia
Clinical History/Pre-treatment Imaging: A 5-year-old boy presented
at the emergency department with painful swelling of the left
shoulder, without a history of trauma. An initial x-ray revealed a large
expansile well-defined lytic lesion in proximal humeral diametaphysis,
with no affection of the growth plate. MRI demonstrated a welldefined osteolytic lesion containing multiple fluid-fluid levels,
corresponding to the aneurysmal bone cyst (ABC).
Treatment Options/Results: Under ultrasound and fluoroscopic
guidance, a lesion was punctured with multiple 19-G needles. After
blood aspiration, to verify proper positioning of the needle and
contrast material injection (in order to determine the cyst volume,
to verify that all the locules are included in the treatment and to
detect any large draining veins that have to be compressed during
the sclerosation), 1% polidocanol was injected. At initial assessment
8-weeks after the treatment, the patient reported total resolution of
pain, although, the treated lesion showed a low degree of sclerosis.
After two more scelrosation procedures, x-ray and MRI revealed
reduction of the cyst volume, consolidation and signs of sclerosis,
as a result of successful sclerosation. In one-year control interval,
the lesion showed further volume reduction and bone remodeling,
corresponding to good postprocedural result with no need for further
treatment.
Discussion: Among other treatment methods such as en-block
resection, curettage, radiation therapy, and embolization, polidocanol
sclerosation compares favorably with all these. It is a simple method,
has a negligible risk of morbidity, with no scar formation and can be
performed in a day-case surgery.
Take-home Points: Percutaneous sclerosation is an effective and safe
treatment of ABC.

P-134
Computed tomography guided vertebral cryoablation of
a painful sclerotic bone lumbar metastasis reaching the
posterior wall: bipedicular approach with crossed probes – a
technical report
R.M.C. Freitas1, J.G.M.P. Caldas2, A.O. Hoff3, J.E. Bezerra Neto4,
M.Q. Almeida3, A.M. Lerario5, B.B. Mendonça5, M.C.B.V. Fragoso3
1Radiology Unit, Instituto do Cancer do Estado de São Paulo Universidade de Sao Paulo Medical School and Rede de Hospitais
São Camilo de São Paulo, São Paulo, Brazil, 2Instituto de Radiologia
- InRad, University of São Paulo Medical School, Sao Paulo, Brazil,
3Endocrinology Unit, Instituto do Cancer do Estado de São Paulo
- Universidade de Sao Paulo Medical School, São Paulo, Brazil,
4Oncology Unit, Instituto do Cancer do Estado de São Paulo Universidade de Sao Paulo Medical School, São Paulo, Brazil,
5Endocrinology Department, Hospital das Clínicas - Universidade de
Sao Paulo Medical School, São Paulo, Brazil
Clinical History/Pre-treatment Imaging: A 44-year-old woman
presented with an excruciating pain secondary to adrenal carcinoma
sclerotic bone metastasis at the fourth lumbar vertebral body. PET-CT
showed local disease progression with periosteal reaction of the
posterior wall, even after external beam radiation therapy. Pain was
not responsive to opioids.
Treatment Options/Results: She was successfully treated by two
consecutive sessions of CT and fluoroscopy guided percutaneous
cryoablation. Coaxial needles inserted in the vertebral body with
an angulated bipedicular approach resulted in crossed cryoprobes.
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Neurophysiologic intraoperative stimulation (NIS) was intended to
signalize sensitive or motor deficits during freezing while a short
freeze-thaw protocol was applied. No significant sensitive or motor
deficit was detected during the procedure and pain was completely
relieved. The patient presented neurapraxia - mild motor but no
sensitivity deficit at the right limb after the second procedure. The
disability index questionnaire reported 70% recovery of motor deficit
50 days after continuous physiotherapy. MRI and PET-CT showed
excellent local response to cryoablation.
Discussion: Vertebral metastases close to the dural sac and spinal
nerves are a challenge to local ablative therapies. In this case report,
crossing the active tip of the cryoprobes resulted in a specific ice ball
shape into the vertebral body. The short freezing protocol associated
to continuous NIS allowed complete pain relief, excellent local
response with mild and temporary motor deficit.
Take-home Points: CT-guided percutaneous cryoablation of vertebral
metastases abutting the posterior wall is feasible.
Bipedicular approach with crossed cryoprobes improves the ablation
of the lesions reaching the vertebral body posterior wall. Intraoperative
neurophysiologic stimulation is mandatory.

P-135
Radiofrequency ablation of lymphatic leak. A treatment
alternative
A. Pacheco1, R. García Marcos2, J. Martínez1, F.M. Gómez3, J. Flores1,
D. Pérez Enguix4, M. Cifrian Perez5, M. Lloret Larrea6
1Radiology, Hospital Universitari i Politecnic La Fe, Valencia, Spain,
2Radiology, Hospital Universitario La Fe, Valencia, Spain, 3Vascular
& Interventional Radiology, Hospital Clinic de Barcelona, Barcelona,
Spain, 4Vascular & Interventional Radiology, Hospital Universitario
y Politécnico La Fe, Valencia, Spain, 5Radiology, Hospital General
Castellón, Castellón, Spain, 6Radiology, La Fe Hospital, Valencia, Spain
Clinical History/Pre-treatment Imaging: A 49-year-old male with
progressive left genital lymphedema, swelling and orange peel in the
left hemiscrotum. Intranodal lymphography is performed, observing
lymphatic leakage from a left inguinal chain; 48 hours later, a CT-pelvic
scan was performed confirming the findings. Finally idiopathic
lymphatic leak with genital lymphedema was diagnosed.
Treatment Options/Results: Treatment is started with NSAIDs,
diuretics, physiotherapy and dietary regimen with partial response and
repetitive excacerbations of genital lymphedema reaching even root
of the thigh and base of the penis. After the failure of the conservative
treatment, three intranodal lymphographies are performed with
lipiodol without favorable response. Subsequently sclerotherapy is
performed with alcohol, again without response. After two years from
the first consultation, radiofrequency ablation was carried out under
the guidance of an ultrasonographic / fluoroscopic guide of lymphatic
tributaries as a rescue measure showing gradual improvement. After
two months there was only minimal residual hydrocele and the patient
received a medical discharge.
Discussion: Lymphatic leakage (FL) is an infrequent disease that occurs
mainly after surgical procedures such as pancreaticoduodenectomy,
esophagectomy, aortic procedures, ganglion excision or
nephrourectomies. Some interventional radiology treatment are
lymphography with lipiodol and sclerotherapy. Our patient with
genital lymphedema secondary to lymphatic leakage was treated with
radiofrequency ablation with successful results, we have not found any
publication or reports of any similar case.
Take-home Points: Ablation techniques are alternative for lymphatic
leak.
The most commonly used ablation technique is radiofrequency
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Clinical practice development
P-136
Mid-term results of catheter directed foam sclerotherapy
combined with tumescent local anaesthesia for treatment of
great saphenous Vein Incompetence
H. Ali, A. Elbadawy, M. Saleh, O. Mahmoud
Vascular and Endovascular Surgery Department, Assiut University
Hospitals, Assiut, Egypt
Purpose: The purpose of this prospective study was to evaluate the
occlusion rate, clinical severity, disease specific health related quality
of life (HRQoL), and safety in patients with great saphenous vein (GSV)
reflux 3 years after a single treatment session of catheter directed foam
sclerotherapy (CDFS) combined with perisaphenous infiltration of
tumescent local anaesthesia (TLA).
Material and methods: A total of 249 patients with symptomatic
unilateral GSV incompetence underwent CDFS combined with TLA
and were followed up for 3 years. The primary outcome was complete
obliteration of the treated segment of the GSV. Secondary outcomes
were changes in Venous Clinical Severity Score (VCSS) and Chronic
Venous Insufficiency Quality of Life Questionnaire (CIVIQ) score,
absence of above knee GSV reflux, and safety of treatment.
Results: Three years after CDFS, the estimated cumulative proportion
of persistently obliterated above knee GSV was 81.5%. Freedom from
above knee GSV reflux was demonstrated in 89.6% of patients. Both
the VCSS and CIVIQ score improved significantly (p < .0001 and
<.0001, respectively). No major adverse events were encountered.
Thrombophlebitis, skin pigmentation/matting, and transient
scotomata were reported in 2%, 7.8%, and 0.8% of cases, respectively.
Conclusion: CDFS combined with TLA for treatment of GSV
incompetence yields good mid-term results in terms of occlusion rate,
clinical severity, patients’ QoL, and safety.

P-137
Distal trans-radial access in interventional radiology: a new
and safe technique
L. van Dam1, D. Bijdevaate2, P.J.V. Doormaal3, A. Moelker3
1Radiology, Erasmus MC, Sommelsdijk, Netherlands, 2Radiology,
Erasmus MC, Rotterdam, Netherlands, 3Department of Radiology and
Nuclear Medicine, Erasmus Medical Center Rotterdam, Rotterdam,
Netherlands
Purpose: Trans-radial access (TRA) is a feasible and safe technique that
has lower major complication rates and post-procedural advantages
compared to trans-femoral access (TFA) and trans-brachial access
(TBA). Recently, distal radial access (DRA) at the anatomical snuffbox
has been introduced for coronary interventional procedures,
potentially providing reduced risk of forearm thrombosis and
improved operator and patient comfort. The purpose of this study is
to show feasibility of DRA for non-coronary interventional radiology
procedures.
Material and methods: We retrospectively reviewed patients who
underwent DRA from July 2016 to January 2017 at the Erasmus Medical
Center. Prerequisites for DRA were adequate radioulnar collateral
circulation and sufficient radial artery diameter in patients initially
intended for interventional procedures using TRA. The distal radial
artery is punctured ultrasound-guided, a dedicated radial sheath is
introduced and an anti-spasmodic mixture is administered. The access
site is closed with an Airband. Medical records were examined and
when possible a follow up ultrasound examination of the radial artery
was performed.
Results: A total of 16 patients were included with 17 distal radial
artery punctures. Mean age was 67.2 years (50.6-83.0). Eight patients
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underwent trans-arterial chemoembolization (TACE), four trans-arterial
radioembolization (TARE), three embolization of abdominal bleedings
and two Macroaggregated Albumin (MAA) administration procedures
pre-TARE. Both 4Fr and 5Fr sheath sizes were used. Technical success
of DRA was 100%. None of the patients had complications as a result
of the distal radial puncture.
Conclusion: DRA is a safe access technique for abdominal
interventional radiology procedures. No minor nor major
complications were noticed.

P-138
Challenges in providing a 24/7 interventional radiology service
in our region
T. Carlsson1, A. Greenwood2, B. Odedra2, G. Collin1
1Interventional Radiology, Southmead Hospital, Bristol, United
Kingdom, 2Interventional Radiology, Gloucestershire Royal Hospital,
Gloucester, United Kingdom
Purpose: Recently, there has been increased scrutiny over the
provision of interventional radiology, with NHS Improvement
emphasising the need for a 24/7 service in the United Kingdom. We
assess the diagnostic and IR service amongst the nine hospitals in
our region.
Material and methods: A multiple-choice questionnaire was
delivered to all radiology departments within the training region
investigating the range of specialities offered by their department,
trauma status, availability of IR procedures, and on-call commitments.
Results: 9% and 7% of the total diagnostic and interventional
consultant posts were vacant. The median diagnostic on-call
frequency was 1 in 11 with 78% of trusts outsourcing diagnostic
imaging overnight. Only a third of trusts have a formal IR on-call
rota and 22% offered an out-of-hours IR cover on an ad-hoc basis/
dependent on consultant experience. Formal IR on-call frequency was
1 in 5 in two centres and 1 in 6 in the other centre. Two of the three
centres providing a formal IR on-call IR have on-call interventional
nurses and radiographers. In four (44%) units, other specialities
contribute to on-call IR provision; namely vascular and paediatric
surgeons.
Conclusion: This study highlights the challenges facing IR with
many units struggling to maintain a safe and viable service. It begs
the question; how sustainable is IR in the UK? The key to improving
the situation begins with workforce expansion to enable diagnostic
and interventional radiologist posts to be filled. We need role models
to sell the speciality and to make certain adequate resources are
allocated to interventional radiology nationwide.

P-139
Percutaneous aspiration embolectomy using a 5MAX ACE
reperfusion catheter for acute mesenteric ischemia
I. Ikushima1, M. Kawano1, T. Hirai2
1Radiology, Miyakonojo Medical Association Hospital, Miyakonojo,
Japan, 2Radiology, Faculty of Medicine, University of Miyazaki,
Miyazaki, Japan
Purpose: The treatment of acute mesenteric ischemia is challenging.
We aimed to evaluate the usefulness of percutaneous aspiration
embolectomy using a 5MAX ACE reperfusion catheter for acute
mesenteric ischemia.
Material and methods: The local ethics committee of our institution
approved this study, and all subjects provided prior written informed
consent. This study included three patients with acute mesenteric
ischemia. They are two males and one female ranging in age from 72
to 89 years (mean, 82 years). In all cases, selective catheterization of the
superior mesenteric artery (SMA) was performed using an angled glide
catheter and a 0.035-inch long guidewire via the common femoral

C RSE

CIRSE 2018 Abstract Book
artery. After infusing 4000 IU of heparin, the 5MAX ACE reperfusion
catheter exchange was performed and it was advanced to the face of
the clot over the 0.035-inch guidewire. Manual suction or mechanical
suction using a Penumbra aspiration pump were performed via 5MAX
ACE reperfusion catheter. Treatment outcome, including technical
success rate (volume reduction ratio of >50% and/or complete
recanalization of the main trunk of the SMA) and complications, was
evaluated.
Results: In all cases, the main trunk of the SMA occluded. Technical
success was obtained in all cases (100%). There were no major
complications related to the procedure. Two of three cases discharged
without any complications. The other case died one day after the
procedure, due to necrosis of the intestine.
Conclusion: In patients with acute mesenteric ischemia, percutaneous
aspiration embolectomy using a 5MAX ACE reperfusion catheter is an
effective treatment option.

P-140
Utilization of spanish primer to communicate with non-english
speaking hispanic patients in interventional radiology
D. Jin1, J. Park 2, H. Betancourt3, P. Flynn3, J. Smith1
1Interventional Radiology, Loma Linda University Medical Center, Loma
Linda, CA, United States of America, 2Psychology, California School of
Professional Psychology at Alliant International University, Alhambra,
CA, United States of America, 3Psychology, Loma Linda University,
Loma Linda, CA, United States of America
Purpose: To improve communication between the non-English
speaking Hispanic patients (NESHP) and their healthcare providers,
a Spanish primer (SP) was developed and utilized for interventional
radiology (IR) procedures.
Material and methods: Utilizing validated questions, we developed
a questionnaire (7-point Likert-scale) to be given to both nonSpanish speaking IR nurses and NESHP following IR procedures
to assess the efficacy of SP in facilitating communication between
nurses and patients. Prior to intervention, 50 NESHP undergoing IR
procedures and the nurses taking care of them were administered the
questionnaires. A week following distribution of the SP to the nurses,
37 subsequent NESHP undergoing IR procedures and the nurses taking
care of them were given the same questionnaires.
Results: There was no statistical difference between the control and
studied-group of patients in terms of the number of patients who
were sedated, Richmond Agitation-Sedation Scale, and complication
rate. There was a statistically significant improvement in the nurses’
confidence in addressing the concerns/needs of the patients intraprocedurally (5.2/7 pre-SP, 5.8/7 post-SP, p=.02). However, there was
no statistically significant difference (p>.05) in any of the 12 questions
filled out by the NESHP before and after the IR nurses studied the SP.
The average overall satisfaction score was 6.7/7 for control-group and
6.9/7 for SP-group (p=.99).
Conclusion: Utilization of SP significantly increased the nurses’
confidence in their ability to address the concerns/needs of NESHP
during IR procedures. Contrary to our hypothesis, utilization of SP
did not have a significant difference on the overall satisfaction by the
patients; both groups rated excellent overall satisfaction.
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P-141
Clinical utility of 0.014-inch pushable coils in transarterial
embolization using the triple-coaxial system
S. Tsukahara, M. Shimohira, K. Ohta, K. Suzuki, T. Goto, Y. Sawada,
K. Iwata, Y. Shibamoto
Radiology, Nagoya City University Graduate School of Medical
Sciences, Nagoya, Japan
Purpose: A triple-coaxial system, consisting of a small microcatheter,
a large microcatheter, and a 4-Fr. catheter, has been reported to allow
superselective catheterization. However, the size of usable coils in
the triple-coaxial system has been limited to 0.014 inch or thinner.
In practice, detachable coils included thin coils, but there were no
thin pushable coils. Recently, 0.014-inch pushable coils have become
available. The aim of this study is to evaluate feasibility of transarterial
embolization using the 0.014-inch pushable coils in the triple-coaxial
system.
Material and methods: From March 2015 to October 2017, 22
embolizations in 21 patients, 14 males and 7 females with a median
age of 75 years (range, 41–88 years), were performed using 0.014-inch
pushable coils with the triple-coaxial system. The technical success
rate, clinical success rate, and complications of this procedure were
evaluated. Technical success was defined as the successful delivery
and placement of the 0.014-inch pushable coils, and clinical success
was defined as the immediate postembolic complete cessation of
blood flow confirmed by digital subtraction angiography.
Results: A Total of 111 0.014-inch pushable coils were used and 29
arteries were embolized. Three arteries were embolized with the
0.014-inch pushable coils alone, and 26 arteries were embolized with
both the 0.014-inch pushable coils and other embolic materials. The
technical success rate was 100% (111/111) and clinical success rate
was also 100% (29/29). There was no complication related to the
procedures.
Conclusion: In the triple-coaxial system, transarterial embolization
using 0.014-inch pushable coils is feasible and safe.

P-142
Splenic artery embolization in the non operative management
of splenic trauma: a single center experience
N. Marotti1, U.M. Rozzanigo1, G. Luppi1, F. Ciarleglio2, A. Brolese2,
M. Recla1
1Radiology, Ospedale Santa Chiara, Trento, Italy, 2Surgery, Ospedale
Santa Chiara, Trento, Italy
Purpose: During the last decades the treatment of splenic injuries has
deeply changed, increasing the non-operative management (NOM),
that includes observation and monitoring and angiography with
splenic artery embolization (SAE).
NOM advantages are avoiding unnecessary surgery, reducing
complications, morbidity, mortality and hospitalization costs.
Material and methods: We examined splenic traumas referred to our
hospital from January 2011 to August 2017; in that time we observed
292 splenic traumas: 119 isolated splenic injuries and 173 polytrauma,
ordered according the American Association for the Surgery of Trauma
(AAST) classification, hemodinamic stability and CT scan.
Results: SAE in hemodynamically stable patients with splenic injuries
was introduced in our center in 2014.
We performed 44 SAE (50% grade III, 45,4% grade IV, 2,3% grade II,
2,3% grade V): proximal embolization in 34 patients (77,3%), distal
embolization in 4 (9,1%) and mixed (proximal and distal) in 6 cases
(13,6%), witha a 95,5% success rate and an average hospital stay of
nine days.
From 2011 to 2013, without the SAE, there was a balance between
patients treated surgically and patients managed conservatively (50%
vs 50%).
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From 2014 to 2017 28% of patients with splenic injuries underwent
surgery, 44% NOM without SAE and 28% with SAE.
Our data show a remarkable variation in the management of splenic
traumas with the SAE, which allows non-surgical management of a
greater number of patients.
Conclusion: In our experience, according to recent guidelines, in
hemodynamically stable patients, SAE is an effective tool in the nonoperative management of splenic injuries, with low complications rate
and high success rate.

P-143
Comparison of Angio-CT and Cone-beam CT guided immediate
radiofrequency ablation after transcatheter arterial chemoembolization for large hepatocellular carcinoma
H. Yuan, F. Liu
Department of Interventional Radiology, People’s Liberation Army
General Hospital, Beijing, China
Purpose: This study aimed to evaluate the therapeutic effectiveness of
Angio-CT or Cone-beam CT (CBCT) guided immediate radiofrequency
ablation (RFA) after transcatheter arterial chemoembolization (TACE)
for large hepatocellular carcinoma (HCC)
Material and methods: 117 patients with large HCC (mean maximum
diameter: 9.3 cm) were retrospective studied. They were divided into
Angio-CT group (n=66 cases), CBCT group (n=21 cases) and single TACE
group (n=30 cases) according to the treatment methods (Angio-CT
guided immediate RFA after TACE, CBCT guided immediate RFA after
TACE, single TACE, respectively). The operative time, the effective
radiation dose, local-regional tumor responses, overall survival (OS)
time and complications were compared among the three groups.
Results: The operative time and the effective radiation dose of
Angio-CT group and CBCT group were higher than those of TACE
group (P < 0.01). The local-regional tumor responses on 1-month
follow-up MRI (complete response+ partial response) of Angio-CT
group and CBCT group were 100%, which were significantly higher
than that of single TACE group (76.7%, all P < 0.05). There was no
significant difference in local-regional tumor responses of 1 month
follow-up between Angio-CT group and CBCT group (P = 0.831). No
procedure-related major complications occurred. The OS time of
the patients in Angio-CT group, CBCT group, and TACE group were
18.21±0.88 months, 17.87±1.78 months, and 12.87±0.91 months,
respectively.
Conclusion: Angio-CT or CBCT guided immediate RFA after TACE
for large HCC both have advantages. However, the former is worth
popularizing in the future, due to it has advantages of convenience,
shorter operative time, and less radiation dose for doctors.

P-144
Radioembolisation in Europe; a survey among CIRSE members
M.T.M. Reinders-Hut1, E. Mees2, M. Powerski3, R.C.G. Bruijnen1,
M.A.A.J. van den Bosch1, M.G.E.H. Lam1, M.L.J. Smits4
1Radiology & Nuclear Medicine, University Medical Center Utrecht
(UMCU), Utrecht, Netherlands, 2Science and Business Management,
University Utrecht (UU), Utrecht, Netherlands, 3Radiology & Nuclear
Medicine, Otto-von-Guericke University, Magdeburg, Germany,
4Radiology, University Medical Center Utrecht, Utrecht, Netherlands
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demographics, 2) patient work-up, 3) patient treatment, 4) patient
aftercare, and 5) future developments. Results from this questionnaire
were compared with results of a previous survey by Powerski et al.
Results: The survey was completed by 60 centres spread over 15
European countries. Most responses came from Germany (n=15),
followed by Italy (n=9), and Turkey (n=6). In this abstract a few
highlights are shown: Hepatocellular carcinoma and colorectal
carcinoma metastases were the most frequently treated tumour types.
Forty percent of the centres used exclusively resin microspheres (vs.
68% in 2011), 27% used glass microspheres only (vs. 7% in 2011), and
33% used both (vs. 25% in 2011). There is less coiling of non-target
vessels (gastroduodenal artery is always coiled by only 8% of centres
in 2017 vs. 71% in 2011) and more sequential treatment of the left
and right liver lobe separately (53% in 2017 vs. 33% in 2011). During
work-up, cone-beam CT is now used by 77% of centres.
Conclusion: The way radioembolisation is performed has changed
in many ways. This survey provides insight into the current state of
radioembolisation practice across Europe.

P-145
Volume adjusted cost effectiveness of hydrogel-coated coil for
visceral aneurysmal embolization
Y. Tanahashi1, S. Goshima1, H. Kawada1, T. Ando1, N. Kawai1,
S. Nagata1, Y. Noda1, F. Hyodo2, M. Matsuo1
1Radiology, Gifu University Hospital, Gifu, Japan, 2Radiology, Gifu
University School of Medicine, Gifu, Japan
Purpose: To assess the cost effectiveness of hydrogel-coated coil for
visceral aneurysmal embolization.
Material and methods: Consecutive 20 patients (mean age, 61.5
years; age range, 36-79 years) who underwent coil embolization
with packing technique for visceral aneurysm from January 2007
to December 2017 constituted study population. The aneurysmal
size, number of coils, total cost, volume-embolization ratio (VER),
procedure time, hospitalization, and prognosis were reviewed. The
cost effectiveness of hydrogel-coated coil was compared between
hydrogel-coated coil (HC) group and non-HC group. The volume
adjusted cost effectiveness (VACE) was calculated as follows; VACE =
estimated cost achieving 24 % VER / aneurysmal volume.
Results: Technical success rate was 100% in both groups without any
major complications. The mean aneurysmal volume, total cost, and
VER were significantly higher in HC group (3846.0 mm3, 20628.3 USD,
and 26.4%) than non-HC group (1389.3 mm3, 7413.5 USD, and 18.1%) (P
< 0.01). The mean number of coils was marginally higher in HC group
(n = 20.2) than non-HC group (n = 11.4) (P = 0.074). The VACE was
significantly lower in HC group (5.2 USD) than non-HC group (10.3
USD) (P < 0.001).
Conclusion: HC embolization takes practice to avoid excessive coil
use but demonstrates the significant cost-saving benefit for coil
embolization of visceral aneurysm.

Purpose: Radioembolisation of liver tumours demands many choices
from the physician regarding planning of treatment and subsequent
follow-up. A survey among Cardiovascular and Interventional
Radiology Society of Europe (CIRSE) members was conducted to
investigate what choices are made across Europe.
Material and methods: An online questionnaire consisting of 25
questions was distributed via email among all members of the CIRSE.
The questionnaire was divided into the following categories: 1) centre
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P-146
The incidence and clinical relevance of extravascular incidental
findings in upper limb CT angiograms
R. Nourzaie1, H. Abbas2, J.P. Das2, R. Fernando2, N. Karunanithy2,
P. Gkoutzios3, S. Ilyas2, S. Moser2, I. Ahmed2, A. Diamantopoulos4
1Queen Mary University of London, Barts and the London School of
Medicine and Dentistry, London, United Kingdom, 2Interventional
Radiology Department, Guy’s and St. Thomas Hospitals NHS
Foundation Trust, London, United Kingdom, 3Department of
Radiology, Guy’s and St. Thomas’ Hospital, London, United Kingdom,
4Interventional Radiology, Guy’s and St. Thomas’ NHS Foundation
Trust, King’s Health Partners, London, United Kingdom
Purpose: CTA has been the gold standard in assessing the vascular
system for pathology. It has also the invaluable advantage of imaging
the surrounding extravascular structures including organs and the
musculoskeletal system which provides additional information. The
aim of this study is to report the incidence and the clinical relevance
of extravascular incidental findings (EVIF) in patients who had upper
limb CTA.
Material and methods: Consecutive upper limb CT angiograms
performed between August 2015 and August 2017 were retrospectively
reviewed. The clinical relevance of the non-vascular findings identified
were categorized into A, B or C using guideline recommendations
where Category A represents incidental findings of immediate clinical
relevance, Category B represents those findings that may be clinically
relevant most probably benign, whereas Category C findings were
purely incidental findings of no clinical significance
Results: Seventy-nine patient’s (Male 47.2%,n=35, age: 59±19.5 years,
range 19-93 years) underwent upper limb CTAs were performed
during study period. Five were excluded due to missing images. A total
of 153 extravascular incidental findings were reported in 54 patients.
Of these, 28.1%, (n=43) were found in the chest, 45.8% (n=70) in the
abdomen, 9.2%(n=14) in the musculoskeletal system while 17.0%
(n=26) reported as ‘other’. Ten EVIFs were of Category A, 48 of Category
B and 95 were Category C.
Conclusion: Our results signifies the importance of reporting both
vascular and extravascular findings in CTAs, especially in this patient
group of higher risk as they do lead to the detection of serious
life threatening pathology which would otherwise be missed or
diagnosed late.

P-147
Clinical relevance of incidental findings in lower limb CT
angiograms
R. Nourzaie1, H. Abbas2, A.K. Gupta2, N. Karunanithy2,
P. Gkoutzios3, S. Ilyas2, S. Moser2, I. Ahmed2, T. Sabharwal3,
A. Diamantopoulos4
1Queen Mary University of London, Barts and the London School of
Medicine and Dentistry, London, United Kingdom, 2Interventional
Radiology Department, Guy’s and St. Thomas Hospitals NHS
Foundation Trust, London, United Kingdom, 3Department of
Radiology, Guy’s and St. Thomas’ Hospital, London, United Kingdom,
4Interventional Radiology, Guy’s and St. Thomas’ NHS Foundation
Trust, King’s Health Partners, London, United Kingdom
Purpose: The aim of this study is to report the incidence and the
clinical relevance of extravascular incidental findings (EVIF) in patients
who had lower limb CTA.
Material and methods: Consecutive lower limb CT angiograms
performed between August 2015 and August 2017 were retrospectively
reviewed. The clinical relevance of the non-vascular findings were
categorized into A, B or C using guideline recommendations where
Category A represents incidental findings of immediate clinical
relevance such as suspicion of malignancy, Category B represents
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findings that may be clinically relevant but most probably benign
and Category C represented purely incidental findings of no clinical
significance.
Results: A total of 1304 lower limb CTAs performed during the 2
years study period. 84 cases were excluded for missing images. Mean
age of 66± 14.2 years (range 8-98 years). A total of 1635 extravascular
incidental findings were reported in 813 patients. Of these, 174 EVIFs
(10.6%) were found in the chest, 1236 (75.6%) in the abdomen, 87
(5.3%) in the musculoskeletal system and 138 (8.4%) reported as ‘other’.
A total of 111 EVIFs (6.8 %) were Category A, 405 EVIFs (24.8%) of
Category B and the remaining majority 1119 EVIFs (68.4%) were of
Category C. No incidental findings were seen in 407 patients (27.5 %).
Conclusion: The results confirm that radiology led reporting of CTAs
is very important as they can lead to detection of serious pathology
which may be missed.

P-148
Procedural training in the UK: A snapshot survey and the call
for simulation
M.R. Akhtar1, J. Kyaw Tun2, A. Zaman2, R. Alchanan2, D.E. Low3
1Diagnostic Imaging Department, Barts Health NHS Trust, The
Royal London Hospital, London, United Kingdom, 2Department of
Interventional Radiology, The Royal London Hospital, Barts Health NHS
Trust, London, United Kingdom, 3Radiology, The Royal London Hospital,
London, United Kingdom
Purpose: The current UK radiology curriculum requires trainees to be
able to demonstrate an ability to perform image guided procedures
including thoracic/abdominal aspiration or drainage and core biopsy
by completion of training.
There is no set guidance on when or at what level of training, trainees
should achieve these core competencies. There is increasing concern
that senior trainees are finding non-complex procedures challenging,
and that there’s a decreasing number of willing/readily available
supervising consultants for these procedures.
Material and methods: An electronic survey consisting of
nine questions was distributed to the Junior Radiology Forum
representatives by email (one representative from each radiology
training programme in the UK) in January 2017. The survey was created
on the website surveymonkey.com
Results: There was a 100% response rate of the survey with a
respondent from each UK training programme. 23% of all UK trainees
were found not to have an IR training block. Those trainees who did,
had exposure to IR ranging from less than 2 weeks to 4 months. 83%
of respondents were comfortable in performing most non-complex
pleural and ascitic drainages however only 75% were comfortable
in performing non-complex biopsies. The majority of UK trainees
had adhoc training in procedural skills, with nearly 80% having no
simulation training at all. Nearly 90% of trainees felt training could be
improved by introducing dedicated procedural lists such as drainage
lists and by wide-scale simulation availability.
Conclusion: Training can be improved by early and continued
exposure, simulation training, dedicated procedural lists and
standardized IR block exposure lengths and objectives.
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P-149
Mechanical aspiration thrombectomy; the cost effective way
for the management of acute clot?
B. Huasen1, A. Massmann2, S.P. D‘Souza3
1Interventional Radiology, Auckland City Hospital, Auckland, New
Zealand, 2Diagnostic and Interventional Radiology, Saarland University
Medical Center, Homburg, Germany, 3Radiology, Lancashire Teaching
Hospitals NHS Trust, Preston, United Kingdom
Purpose: At present no cost-effective analysis is available on the
management of acute arterial clot. There are no standard pathways
established uniformly across Trusts.
We analysed the cost implications, in the U.K and parts of Germany,
of using mechanical thrombectomy systems such as Rotarex, versus
traditional methods.
Material and methods: Data was obtained from NHS trust finance
deprtment, Private sector (BUPA medical health), and collaboration
with European health economics professor. Kolasa, to identify the
various costs incurred when managing acute arterial thrombosis.
Results: Estimated NHS cost of thrombolysis is >£6000 per night. This
does not take into account the cost of bleeding complications, which
is greater in arterial thrombolysis(10%).
Surgical emblectomy requires 2-3 hours overall theatre time (staff,
equipment, clinicians and running costs) with a possible 1-2 night stay,
wound healing complications, plus the possibility of needing lysis. This
estimated cost is >£5000.
Mechanical aspiration thrombectomy is a day case procedure that has
>90% clot removal success rates, mostly under local anaesthesia, in a
normal IR room. Overall costs <£3000.
Data analysis obtained using the Rotarex mechanical thrombectomy
system versus traditional thrombolysis demonstrates a reduction in
overall risks of complication (17.7% versus 48.1%). The amputation rate
at 30 days is also reduced (1.9% versus 7.6%). Amputation at 12 months,
4.5% with Rotarex and 12.5% with thrombolysis.
Conclusion: We believe, a cost-effective method would be a move
to an endovascular approach using mechanical aspiration systems
for managing acute clot.
Collaboration and further data are needed to establish pathways and
‘NICE’ guidance to manage these patients effectively.

P-150
Interventional Radiology Patient Safety Checklist - an audit of
compliance
J. Dhaliwal, J. Jacob, A. Ramsay
Department of Radiology, Queen Elizabeth University Hospital,
Glasgow, United Kingdom
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component of the checklist, 2% completion (1/59). This section
addresses patient comfort prior to transfer and wound/puncture site
care. The results were presented to the IR nurse body across the health
board to promote compliance. A working group has been formed
to further modify checklist and address its potentially redundant
components.
Conclusion: The safety checklist ameliorates risk to patients
undergoing IR procedures. While compliance locally is good, there
is room for improvement. Future audit will encompass multiple sites
in our health board.

P-151
Evaluation of IR complications in a large UK tertiary referral
centre using the new CIRSE complications grading system
A. Prashar, N. Shaida
Radiology Department, Addenbrooke’s Hospital, Cambridge, United
Kingdom
Purpose: In 2017 CIRSE introduced a new grading system for IR
procedures. We sought to retrosepctively analyse our IR complications
using the new grading system in order to better understand the
underlying themes behind these complications with a view to
improving patient safety.
Material and methods: As a large tertiary referral UK centre we
perform approximately 2500 procedures per year across the spectrum
of body interventions. In 2014 we set up a formal regular IR mortality
and morbidy meeting with a self referral system for listing cases. These
cases were retrospectively analysed and graded using the new CIRSE
complications system.
Results: 149 complications were listed and discussed between April
2014 and Jan 2018. 59 cases were CIRSE grade 1 which were resolved
in the same sitting. 24 cases required prolonged observation or
admittance (CIRSE grade 2). 50 cases were CIRSE grade 3 requiring
re- or alternative interventions. There were 13 deaths (CIRSE grade
6) in the study population. A number of the grade 6 complications
related to aortic interventions. Overall the commonest types of
complications related to bleeding complications and arterial injury
or distal embolisation.
Conclusion: The CIRSE classification provides a mechanism to
better understand the clinical impact of IR complications. Our data
shows that bleeding/arterial complications remain common. We
have introduced a number of technical changes in our procedures
to mitigate against these. An open culture of learning with regular
mortality and morbidity meetings should be regarded as an essential
part of clinical practice.

P-152

Purpose: The purpose of this audit was to assess compliance with our
health board’s interventional radiology (IR) patient safety checklist.
All procedures undertaken in IR should be compliant with the
checklist, which was modified from the WHO surgical safety checklist.
Implementation of the surgical safety checklist has been shown to
significantly reduce patient morbidity and mortality.
Material and methods: Our target was 100% compliance. Data was
prospectively collected for 59 patients undergoing IR procedures at
our institution from May to November 2017 to assess whether the
checklist had been used and how many sections of checklist had been
completed. Potential impact on clinical outcome was assessed where
sections of checklist were incomplete.
Results: The checklist was used in 100% (59/59) of cases. Overall,
completion of the different sections of the checklist was satisfactory,
but two main areas for improvement were identified. The first was
the recording of observations, 5% completion (3/59). A separate
observations chart was used in the vast majority of cases. The
second area for improvement was completion of the transfer criteria

Successful implementation of a new interventional radiology emergency response in a United States Level 1 Trauma
Hospital
A.S. Niekamp1, A.K. Pillai2, M. McNutt3, R.C. Zvavanjanja1
1Diagnostic & Interventional Imaging, University of Texas at Houston,
Houston, TX, United States of America, 2Interventional Radiology, The
University of Texas Mc Govern Medical School, Houston, TX, United
States of America, 3Trauma Surgery, McGovern Medical School at the
University of Texas Health Science Center at Houston, Houston, TX,
United States of America
Purpose: To develop an algorithm to increase interventional radiology
(IR) response times for emergent trauma cases to less than 30 minutes
at a level 1 trauma center in the United States.
Material and methods: A multi-disciplinary team met and identified
current challenges to meeting this requirement as this was a crucial
quality improvement project for multiple stakeholders (emergency
medicine physicians, trauma surgery and interventional radiology).
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This quality improvement project was approached using the PlanDo-Study-Act (PDSA) method.
The criteria for emergent trauma case were: patients with a resuscitative
endovascular balloon occlusion of the aorta without immediate
need for operative intervention, active vascular extravasation with
transfusion requirement, and the need for IR determined in the
operating room (typically damage control laparotomy patients with
high grade liver injuries). A single “Mass Trauma Pager” system for all
stakeholders was introduced which required immediate response of
the IR team. A flow chart identified the steps anticipated to streamline
and expedite a process for consistency in notification, preparation,
and transportation of the patient. Adjustments were made to ensure
100% compliance.
Results: A total of 26 cases met the critieria from May 2017-December
2017. The pre-intervention response time was 54.5%. Post-intervention
response rate increased to 75% but did not reach 100%. After
additional adjustments, response times reached 100%.
Conclusion: PDSA implementation of a new “Trauma Mass Pager”
response system has increased IR’s response time from 54.5% to 100%
with the goal of obtaining consistent 100% 30-minute response times
for critically injured patients.

P-153
Tiered response algorithm for endovascular management of
traumatic hemorrhage (EmboNow vs. EmboSoon)
B. Sadeghi1, K. Bui1, H. Javan1, A. Lam1, J. Katrivesis2, K.J. Nelson1,
D.M. Fernando1, E. Kuncir3, M. Lekewa3, N. Abi-Jaoudeh2
1Interventional Radiology, University of California, Irvine, Irvine,
CA, United States of America, 2Radiological Sciences, University of
California, Irvine, Orange, CA, United States of America, 3Surgery,
University of California, Irvine, Irvine, CA, United States of America
WITHDRAWN

P-154
What are patients saying about uterine fibroid embolization?
C. Hyman1, R. Chand2
1Department of Radiology, Brown Medical School, Providence, RI,
United States of America, 2Diagnostic Radiology, John H. Stroger, Jr.
Hospital of Cook County, Chicago, IL, United States of America
Purpose: Uterine Fibroid Embolization (UFE) is becoming one of the
most rapidly growing areas of practice in interventional radiology.
Previous studies have shown that direct to patient outreach programs
through traditional media, like radio and magazine advertisements,
has had led to significant increases in patient recruitment. Social Media
has become a powerful online tool for patient outreach, though there
is a lack of data on the type of information potential patients are being
exposed to.
Material and methods: A search engine (BuzzSumo) which ranks
webpages based on shares across four social media platforms
(Facebook, LinkedIn, Twitter, Pinterest) was used to find the most
popular pages under the search term “Uterine Artery Embolization”.
The top 20 articles were then manually analyzed for author type,
format, content, and topic.
Results: Of the top 20 most shared pages, 10 were published by
medical news sources, 6 were from UFE providers, and one each were
from academic societies, device companies, local news, individual
patients. Five of the 6 pages from UFE providers were written
advertisements containing a mix of general information and patient
stories, and one was a video advertisement of general information.
All 10 of the pages from medical news sources were new research
reports. Half of the non-advertisement pages were reports of new
research regarding fertility.
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Conclusion: Individual practices have already begun to successfully
use social media to for UFE patient outreach. Of the most popular
shared pages about UFE, new research was the largest category.

P-156
Sky’s the limit: reporting early results and impact of an online
webinar based interventional radiology elective
V. Kumar, E. Lehrman, M.P. Kohi
Radiology and Biomedical Imaging, University of California, San
Francisco, CA, United States of America
Purpose: The purpose of this study was to evaluate the potential
impact and efficacy of a webinar based Interventional Radiology (IR)
elective.
Material and methods: During Spring of 2018, an 11-session
Interventional Radiology (IR) webinar was broadcast using Zoom
software. SIR Connect Portal and social media platforms were used
for promotion and advertising.
Course registration surveyed institutional opportunities for IR
exposure, medical student perceptions of occupational deterrents into
IR, and inclusion of women and URM. Registration, live attendance,
and viewership of webinar recordings were tracked. A final survey is
to be distributed at end of webinar course. All statistical analyses used
Fisher’s exact test.
Results: A total of 363 students enrolled in the course (40% female;
40% Caucasian, 38% Asian, 9% Hispanic, 4% Black, 9% Other). A broad
range of medical students participated (37% first year, 28% second
year, 20% third year, and 7% fourth year), from 100 institutions.
Registrants included 11 osteopathic medical schools (DO) and 9
international medical institutions.
A majority of participants exhibited uncertainty regarding scope of
IR practice, career life balance, and negative perceptions involving
inclusivity of women and ethnic minority physicians, length of career
path, extended daily work hours, call responsibilities, and occupational
radiation exposure. Nearly half of students were unaware of upcoming
changes to IR training, and Facebook was identified as the preferred
social media platform (74%).
Conclusion: A webinar based elective serves as an effective method
for increasing exposure to IR, while addressing negative perceptions
and misconceptions about the specialty.

P-157
Therapeutic effect of ultrasonography (US)-guided intra-nodal
lymphangiography (INL) for inguinal lymphatic leakage due to
femoral cut-down during aortic surgery
T. Nakagawa1, S. Hase1, N. Moriya1, M. Kashima1, M. Yamasaki1,
S. Yamamoto2
1Endovascular Surgery, Kawasaki Saiwai Hospital, Kawasaki-city,
Kanagawa, Japan, 2Cardiovascular Surgery, Kawasaki Saiwai Hospital,
Kawasaki-city, Kanagawa, Japan
Purpose: To evaluate the therapeutic effect of US-guided INL
performed for inguinal lymphatic leakage caused by femoral
cut-down.
Material and methods: 21 patients underwent US-guided INL
for inguinal lymphatic leakage after aortic surgery during past 2
years in the Kawasaki Aortic Center. The inguinal lymph node was
percutaneously punctured by 23G-needle according to US guidance
and 10-18ml ethiodized oil (Lipiodol™) was injected as a contrast
media. If the ethiodized oil was leaked via femoral lymphatic vessel
and was accumulated locally, the accumulated ethiodized oil was
aspirated by 22G catheter needle according to US guidance. We
evaluated the clinical effect of INL performed on inguinal lymphatic
leak retrospectively.
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Results: 26 sessions were performed to 21 patients during the study
period and no adverse event occurred. 15 out of 26 sessions were performed to 13 patients who had undergone endovascular aortic repair
and 2 patients had femoral surgical site infection. 11 out of 26 sessions
were performed to 8 patients who had undergone open aortic repair.
All 21 initial sessions demonstrated inguinal lymphatic leakage and 3
sessions were followed by femoral open lymphatic ligation according to the INL imaging. 2 out of 5 secondary sessions demonstrated
lymphatic leak. 18 out of 21 patients showed resolution following INL
conservatively.
Conclusion: US-guided INL was feasible and may be a conservative
therapeutic option for inguinal lymphatic leakage.

P-158
The role of the Clinical Nurse Specialist in Interventional
Radiology, Guy’s and St Thomas’ NHS Foundation Trust,
London
V. Bonne1, A. Diamantopoulos1, N. Karunanithy2, A. Credo1,
M. Lyons1, A. Feliciano1
1Interventional Radiology, Guy’s and St Thomas’ NHS Foundation Trust,
London, United Kingdom, 2Interventional Radiology Department,
Guy’s and St. Thomas Hospitals NHS Foundation Trust, London, United
Kingdom
Learning objectives:
1. To learn the different roles that clinical nurse specialist (CNS’s)
have in the day to day running of a busy interventional radiology
(IR) department.
2. To understand the specific tasks that CNS’s are asked to fulfil
during their everyday practise
Background: With increased complexity of the day to day workload of
a busy IR department, the nursing body is called to play an increasingly
significant role in patient safety and patient satisfaction.
For the above reasons, we have started a dedicated CNS’s service
program in our department. We are presenting the current main axes
of everyday work they are undertaking.
Clinical Findings/Procedure: Recently, we have adopted a CNS
led model of running inpatient pre assessment. Their role include
among others an advance role in patient pre assessment, including
among others clinical review of patients and medical notes, review
of laboratory results as well as current medications to identify
suitability of patients to undergo the requested IR procedure. They
are also performing appropriate assessment of the patients to identify
those suitable to undergo an intervention by applying operator lead
sedation or needed procedure to be performed using the assistance
of the anaesthetic team.
Conclusion: The model is very effective and so far has led to improved
day to day running of the department and our day case pathways. We
have received very good feedback from the patients and the clinical
teams as they do appreciate the opportunity to have a contact with
the radiology team before and after the procedure.
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P-159
Educational review of contrast pump injection technique in
catheter angiography
N. Shah1, M.R. Akhtar2, M. Renton3, D.E. Low3, J. Kyaw Tun4
1Imaging, Royal London Hospital, London, United Kingdom,
2Diagnostic Imaging Department, Barts Health NHS Trust, The Royal
London Hospital, London, United Kingdom, 3Radiology, Royal London
Hospital (Barts NHS Trust), London, United Kingdom, 4Department of
Interventional Radiology, The Royal London Hospital, Barts Health NHS
Trust, London, United Kingdom
Learning objectives:
1. Identify the current literature surrounding parameters of
contrast pump injectors in angiography.
2. Define the parameters (contrast volume, flow rate and PSI)
for commonly performed diagnostic and interventional
angiographic studies
Background: Good angiographic technique is fundamental to
diagnostic accuracy and guiding intervention. Acquiring optimal
images requires a knowledge of physiology, catheter and pump
injector specifications, contrast flow rate, contrast volume and PSI.
This poster is directed at trainees in interventional radiology to act as
a guide during angiography.
Clinical Findings/Procedure: This poster summarises the parameters
required to obtain optimal images during diagnostic angiography.
We will include the contrast volume, flow rate and ideal PSI for both
standard catheters and microcatheter angiography in major arteries
which include, but are not limited to, the aorta, coeliac axis, superior
mesenteric artery, inferior mesenteric artery, iliac arteries and renal
arteries.
We highlight that poor technique can lead to catheter malfunction,
vessel injury and increased contrast and radiation dose.
Conclusion: We present a handy summary of pump injector
parameters which we hope to be a useful resource for the new
interventionalist.

P-160
Role of splenic artery embolization in sinistral portal hypertension - Literature review and Illustration of a case
B. Sebastian, S. Singhal, R. Madhurkar, M. Uthappa
Department of Interventional Radiology and Interventional Oncology,
BGS Gleneagles Global Hospital, Bangalore, India
Learning objectives: Splenic artery embolization is a minimally
invasive procedure which can potentially replace Warshaw operation
(segmental resection of splenic artery and vein) to relieve pressure on
gastric veins in bleeding gastric varices secondary to sinistral portal
hypertension
Background: Sinistral portal hypertension is an uncommon entity
which can rarely present with a life threatening gastric variceal
bleeding secondary to splenic vein thrombosis. Traditionally this was
managed by splenectomy. Now a days spleen preserving Warshaw
operation is also attempted. We are highlighting the utility of splenic
artery embolisation which works on the same principle of occluding
the splenic inflow and thereby reducing the venous hypertension
similar to segmental resection of splenic vessels
Clinical Findings/Procedure: Middle aged gentle man presented with
life threatening gastric variceal bleeding secondary to pancreatitis.
CECT showed splenic vein thrombosis and gastric varices. Surgery was
not attempted in view of unstable status of patient and inflammatory
changes in the operative area. Splenic artery embolization was done
which showed immediate reduction of varices. Follow up CT after a
month showed complete resolution with no recurrence of bleeding.
Conclusion: Splenic artery embolization could be the best treatment
in gastric variceal bleeding secondary to sinistral portal hypertension
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since majority of the cases are secondary to pancreatitis, hence with
severe adhesions and patients have high surgical risk. Further follow
up and more number of cases are needed to support the effectiveness
of the same.

P-161
Sharp scratch: anaesthesia in the interventional radiology
department
H.W.H. McGrath1, A. McGrath2
1Radiology, Chelsea and Westminster NHS Foundation Trust, London,
United Kingdom, 2Anaesthetics, St Mary’s Hospital, London, United
Kingdom
Learning objectives:
1. Understand the indications for anaesthetic in the radiology
department.
2. Consider the differences between local, regional, conscious
sedation and general anaesthetics.
3. Appreciate the challenges faced providing remote site
anaesthesia.
4. Understand the patient groups for whom a different anaesthetic
approach is required.
5. Discuss the role of complementary therapy as an adjunct to
conventional anaesthetic technique.
6. Define the current and potential future roles for interventional
radiological techniques themselves as analgesia.
Background: Increasing numbers of patients pass through
interventional radiology during their lifetime for both emergency and
elective procedures. Improved recovery times and less pain are two
things patients notice, and therefore the avoidance of a long hospital
stay and adequate anaesthesia should be an aim, alongside successful
treatment. This has cost implications too, in an increasingly stretched
service which can struggle to provide a recovery bed or anaesthetist.
Clinical Findings/Procedure: We discuss invasive and non-invasive
local, regional, conscious sedation and general anaesthetic techniques
both alone and in combination in patients undergoing interventional
radiology therapies, weighing up the risks and benefits of each
technique and discussing indications and potential complications.
We consider the role of interventional radiology itself as pain relief.
Conclusion: Using the correct anaesthetic technique can improve
interventional radiological treatment outcome, patient experience
and reduce cost. This is of particular value as the number of patients
treated continues to rise and resources are increasingly stretched.
Familiarisation with the options is thus beneficial for both the
interventional radiologist and the patient, who may not necessarily
need to begin with a “sharp scratch”.

P-162
Glue embolization in rectus sheath haematoma management
V. Semeraro1, G. Iannelli2, N.M. Lucarelli1, V. Gisone1,
M.P. Ganimede1, L. Macarini2, N. Burdi1
1Interventional Radiology & Neuroradiology, SS. Annunziata Hospital,
Taranto, Italy, 2Radiology, University of Foggia, Foggia, Italy
Learning objectives: To report Rectus Sheath Haematoma (RSH)
management by glue embolization as first endovascular interventional
approach or after conservative treatment failure.
Background: 74 Patients, presenting with RSH at our Department,
since January 2002, were retrospectively reviewed.
RSHs were classified according to Berna CT scan Classification.
In 61/74, Angio-CT revealed active bleeding.
19/61 classified as RSH type 1-2, in anticoagulation therapies with
hemodynamic stability, were managed by conservative treatment.
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42/61 (69% women; range: 47-91; median: 68,8 years) were treated
by endovascular embolization using cyanoacrylate glue (Glubran2,
GEM, Viareggio, Italy).
Clinical Findings/Procedure: Endovascular procedures were always
performed with coaxial micro-catheterism of superior or inferior
epigastric arteries.
After detection of bleeding point, embolization was performed with
glue diluted with LUF according to distance from it.
Technical success was always obtained with stability or progressive
improvement of haemoglobin values in the following days.
No major complications occurred.
2/42 patients died during hospitalization at 30 days due to multiorgans
failure as a result of severe hemodynamic disorders.
Conclusion: According to our experience, glue embolization in RSH
management appears feasible, safe and cost-effective.
In comparison to the most used coils and particles, glue permits the
immediate occlusion of both front and back door avoiding the chance
of dangerous recurrences and the need to reach the bleeding point.

P-163
Use of analgesia during interventional radiology procedures
C. O’Beirne, R. Karia
Imaging Department, Chesterfield Royal Hospital NHS FT, Chesterfield,
United Kingdom
Learning objectives:
1. Review the methods of action and administration of commonly
used analgesics, local and general anaesthetics within radiology
departments
2. Understand patient experience and pain levels pre-, during and
post-interventional procedure.
3. Provide guidance on analgesia choice during common
interventional radiology procedures based upon patient- and
procedure-specific factors
Background: With a greater number and complexity of interventional
radiology procedures becoming available, usually in the absence of an
anaesthetist, understanding of patient pain management is becoming
increasingly important for radiologists to have. Appropriate pain
management reduces patient anxiety and discomfort, and allows the
radiologist to perform the procedure more effectively.
Clinical Findings/Procedure: The modality of analgesia during
radiological procedures is largely dependent on the procedure type,
with local anaesthesia being the most widely employed technique.
Patients having non-vascular procedures, in particular hepatobiliary
procedures, have greater analgesia requirements. Importantly,
adequate pre-procedure pain relief is predictive of reduced peri- and
post-procedure pain. Pain during recovery usually peaks between 6-10
hours. In addition, patients familiar with the procedure that is being
performed have reduced anxiety and pain expectations than those
who are not.
Conclusion: Knowledge of the indications, methods of actions and
complications of different forms of analgesia is becoming more
necessary for interventional radiologists to have. This should be
correlated with patient and procedure specific factors. Adequate
consent and preparation pre-procedure is also key to reducing
patient anxiety and perception of pain. In more complicated cases,
anaesthetic advice may be sought for pain management.
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Conclusion: Various classes of pharmaceuticals are useful and helpful
adjuncts for diagnostic and therapeutic procedures in IR when used
with proper indication in the appropriate patients.
Knowledge on these medications, when and how to administer and
potential complications with their use, is essential for any individual
using them in interventional radiology.

Sedation, analgesia and anesthesia in Interventional
Radiology procedures: the essentials every Interventional
Radiology resident should know
P. Patrão, G. Magalhães, C.F. Ribeiro, D. Silva
Radiology, Hospital São Teotónio, Viseu, Portugal
Learning objectives:
1. To provide a basic understanding for pain management and
sedation in Interventional radiology (IR) procedures and review
the commonly used medications.
2. To review practice guidelines and management of potential
complications related to sedation and analgesia, minimizing the
associated risks.
Background: The number of procedures carried out within the
radiology department using sedation and/or analgesia is rising.
However, the capacity to provide that service by anaesthesiologists is
insufficient, due to shortage in most European countries.
There is also evidence suggesting that there is a lack of education of
radiology residents regarding sedation and pain management, which
may constitute a problem in providing safe and effective sedation and
analgesia to patients during IR procedures.
Therefore, it is fundamental for non-anaesthesiologist doctors who
are involved in such procedures to develop an adequate knowledge
regarding the clinical and pharmacologic effects of common sedative
and analgesic drugs and how to manage potential complications.
Clinical Findings/Procedure: IR procedures can be stressful and
painful for patients, prompting medication to relieve anxiety and
provide analgesia, reducing the risk of procedure complications by
improving cooperation and immobility.
Nevertheless, administration of local anaesthetics, sedatives, and
opioids can impose an additional element of risk to patients. The
incidence of adverse outcomes related to the provision of such drugs
although low, can lead to serious morbidity and mortality.
Conclusion: Poor control of patient discomfort can lead to difficulty
in completion of radiologic procedures, and morbidity and mortality.
Therefore, radiologists must have a solid understanding of sedation,
analgesia, and local anaesthesia.

P-165

P-166
Contrast media reactions in Interventional Radiology: how
to treat them?
P. Patrão, G. Magalhães, C.F. Ribeiro, D. Silva
Radiology, Hospital São Teotónio, Viseu, Portugal
Learning objectives:
1. Recognize the classical and more subtle signs in a potentially life
threatening adverse reaction to contrast media.
2. Provide the basic knowledge on how to proceed when the
patient is having an adverse reaction, minimizing the risk of
potential mortality.
3. To review practice guidelines and management of acute adverse
reactions to contrast media.
Background: Altough rare, serious contrast media reactions still may
occur and remain a source of concern.
Evidence suggests that there is still a lack of education in management
of such reactions in many radiology departments by both consultants
and residents.
All radiologists should be able to promptly recognize acute contrast
medium reactions and be prepared to give immediate treatment.
Clinical Findings/Procedure: Typical reactions to contrast media
include nausea and/or vomiting, urticaria, bronchospastic reaction,
hypotension (isolated) with compensating tachycardia, laryngeal
edema, vagal reaction, cardiovascular collapse, and seizure.
Conclusion: Rapid recognition of signs and presentations of contrast
media reactions is essential, allowing radiologists to identify the type
of reaction which, in turn, facilitates rapid treatment and reversal of
the reaction.
Guidelines for treatment of acute adverse reactions and a list of firstline drugs and equipment should be available in the room where
contrast medium is given.

P-167

Miscellaneous pharmaceutical agents in interventional
radiology

Treatment of long distance bicycle-riding related vasculogenic
erectile dysfunction with balloon dilatation angioplasty

P. Patrão, G. Magalhães, C.F. Ribeiro, D. Silva
Radiology, Hospital São Teotónio, Viseu, Portugal
Learning objectives: To review the common classes of miscellaneous
pharmaceutical agents used in interventional radiology (IR), its
mechanisms of action, posology, indications, contraindications and
possible complications.
Background: Interventional radiologists constantly use a wide variety
of drugs to improve patient experience and clinical outcomes during
interventional procedures.
Such drugs have proper indications, clear contraindications, possible
complications therefore, should not be used lightly.
Interventional radiologist should be educated in all pharmaceuticals
used in IR to assure proper management, ensuring patient safety and
lowest possible morbidity.
Clinical Findings/Procedure: Without the help of common
pharmaceuticals used during IR procedures, both patient confort and
clinical outcomes would be jeopardized.
The most common classes of miscellaneous pharmaceutical agentes
used in IR are vasodilators, vasoconstrictors, antiemetics, bowel
antiperistalsis agents, and prothrombotics.

H.-T. Liu1, S.-H. Shen1, C.-A. Liu1, T.-C. Wei2, W.J. Huang2, M.-H. Wu1,
I.-K. Wu1
1Radiology, Taipei Veterans General Hospital, Taipei, Taiwan, 2Urology,
Taipei Veterans General Hospital, Taipei, Taiwan
Clinical History/Pre-treatment Imaging: A 42-year-old male
presented with erectile dysfunction (ED) after a 14-hour, long
distance bike ride. Clinical history, physical exam, Doppler study, and
CT angiography concluded to vasculogenic ED with stenosis at right
dorsal penile artery (DPA).
Treatment Options/Results: DSA confirmed stenosis and stagnant
blood flow at right DPA, thus we proceeded with angioplasty at the
stenotic segment with balloon catheter. Post-procedure DSA showed
visible increase in vessel diameter and more distal propagation of
injected contrast.
Pre- and post-dilation measure of arterial peak velocity was also
performed, demonstrating immediate increase in flow rate at DPA.
One month post-procedural follow up confirmed patient-perceived
improvement of erectile function.
Discussion: This case demonstrates a feasible workflow using noninvasive ultrasound and CTA for evaluation of suspected vasculogenic
ED and pre-procedural identification of culprit vessel. Followed by
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angiography and successful balloon dilation angioplasty for the
stenotic segments. Use of immediate post-angioplasty 4D DSA
provides quantitative analysis of changes in blood flow paremeters
and correlates well with objective patient perception in this initial
study.
Take-home Points:
1. Clinical history combined with non-invasive image studies provide a
confident diagnosis and pre-angioplasty assessment of artery-related
vasculogenic ED.
2. Balloon dilation angioplasty of stenotic segments of internal
pudendal, penile, or cavernosal arteries successfully treats
vasculogenic ED, with positive results in both objective patient
perception and quantitative 4D DSA measurements.

Dialysis intervention and venous access
P-168
Efficacy and safety of ultrasound-guided totally implantable
venous access ports via the right innominate vein in adult
patients with cancer: our single-center experience and
protocol
S. Xingwei, J. Yong
Department of Intervention, The Second Affiliated Hospital of Soochow
University, Suzhou, Jiangsu, China
Purpose: Evaluate the feasibility and safety of implantation of
ultrasound (US)-guided totally implantable venous access ports
(TIVAPs) via the right innominate vein (INV) for adult patients with
cancer.
Material and methods: This study reviewed the medical records
of 283 adult patients with cancer who underwent US-guided INV
puncture for TIVAPs between September 2015 and September 2017.
It also analyzed technical success rate, operation time, and short-term
and long-term surgical complications.
Results: The technical success rate was achieved in all patients (100%).
The mean operation time was 28.31 ± 7.31 min (range: 23–39 min),
and the puncture success rate for the first time was 99.30% (281/283).
Minor complications included artery punctures during the operation
in one patient, while no was encountered. The mean TIVAP time was
304.16 ± 42.54 days (range: 38–502 days). The rate of postoperative
complications was 2.83% (8/283), including poor healing of the
incision in one patient, catheter-related infections in three patients,
part thrombosis in one patient, and fibrin sheath formation in three
patients, while no catheter malposition, pinch-off syndrome, catheter
fracture, or other serious complications were observed.
Conclusion: TIVAPs are widely employed for chemotherapy. The
present study recommends that this novel approach of using
US-guided INV puncture to implant TIVAPs in adult patients with
cancer is both feasible and safe.

P-169
How does detapering of dialysis grafts affect access flow and
does it result in steal?
R. Parikh1, R. Bhatt2, T.W.I. Clark 3, S.O. Trerotola1
1Interventional Radiology, University of Pennsylvania Medical Center,
Philadelphia, PA, United States of America, 2Interventional Radiology,
Geisinger Health System, Wilkes Barre, PA, United States of America,
3Department of Interventional Radiology, Penn Presbyterian Medical
Center, Philadelphia, PA, United States of America
Purpose: Tapered (4-7 mm) hemodialysis grafts are used to prevent
access-related steal syndrome. During treatment of dysfunction
or thrombosis, detapering the inflow segment of such grafts by
angioplasty may improve flow, albeit with a theoretical risk of
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development of steal. We report the immediate flow response and
incidence of steal syndrome following detapering of dialysis grafts.
Material and methods: Retrospective review of a prospectively
collected quality assurance database of all hemodialysis access
interventions performed between 2005 and 2017 was carried out. The
inclusion criteria were detapering coupled with intravascular direct
flow measurement (Transonic). Those undergoing detapering without
flow measurement were excluded (n=65). Fourteen patients (mean
age: 59.7 years) with 15 dialysis grafts met inclusion criteria. A paired
samples t-test was used to compare pre- and post-detaper flows. Distal
ischemic symptoms collected by chart review included pain, pallor,
diminished pulse, and ischemic skin changes.
Results: Mean duration of follow-up was 28.1 months. Mean balloon
taper size was 6.1 mm. Pre- and post-detaper flows (mean ± SD) were
565.7 ± 323.8 and 924.3 ± 363.7 mL/min, respectively (p<0.0001). The
mean ratio of post- to pre-detaper flows was 1.6 (range 1.1 - 10.2).
Although 5/65 excluded patients exhibited symptomatic steal postdetaper, no patients meeting the above criteria developed steal
syndrome post-detaper.
Conclusion: Detapering dialysis grafts resulted in nearly a twofold improvement in access flow, a key predictor of access function.
Although a small subset of patients may develop steal post-detaper,
detapering was not associated with the development of steal
syndrome using the defined criteria within this retrospective study.

P-170
Does length matter? A comparative cohort study of 19 cm
versus 23 cm length tunneled central venous catheters for
hemodialysis
K. Damodharan1, N.K. Venkatanarasimha1, N. Soh2,
S. Chandramohan1, B.S. Tan1
1Department of Vascular & Interventional Radiology, Singapore
General Hospital, Singapore, Singapore, 2National University of
Singapore, YLL School of Medicine, Singapore, Singapore
Purpose: To compare the performance of 19cm versus 23 cm length
tunneled hemodialysis central venous catheters when inserted via the
right internal jugular vein (RIJV) in Asian population.
Material and methods: A retrospective comparative cohort study
of all patients who underwent new tunneled CVC (Hemostar®, Bard)
insertion via the RIJV for haemodialysis between July 2014 and June
2016 in a single institution was performed. Two lengths of CVCs
were used, 19cm cuff-to-tip and 23cm. All CVCs were inserted under
imaging guidance. Complications requiring catheter removal or
change within 120 days were compared between cohorts. Analysis
was performed using chi-square and Student’s t-test.
Results: 993 patients (384 19cm CVCs and 609 23cm CVCs) were
included in our study. 23cm CVCs had higher incidence of poorflow or blockage (10.82%) compared to 19cm CVCs (6.25%). This
was statistically significant with relative risk of 1.74 (95% confidence
interval: 1.11 – 2.72). 23cm CVCs had catheter tips deeper in patients
(3.9 vertebral body heights below carina as compared to 3.5,
p<0.001), despite these patients being taller (1.61m as compared to
1.56m, p<0.001). Other complications of bacteremia (4.3%), catheter
dislodgement (1.6%) and exit site skin infections (0.6%) were similar
between cohorts with no statistical difference.
Conclusion: The more commonly used 23cm CVC is associated
with more flow-related problems during hemodialysis requiring
replacement. We recommend routine use of the shorter 19cm CVCs
for hemodialysis in Asian patients.
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P-171
Placement of implantable venous access ports by conventional
and single-incision technique: a retrospective comparison of
outcome and complications
J.H. Kwon1, S.J. Jang1, Y.H. Han1, D.Y. Kim2, H.J. Lee2
1Radiology, Dongguk University Ilsan Hospital, Goyang-si, Korea,
2Hematology & Medical Oncology, Dongguk University Ilsan Hospital,
Goyang-si, Korea
Purpose: To compare feasibility and safety between conventional
(group-I) and single-incision technique (group-II) for placement of
totally implantable venous access ports (TIVAP).
Material and methods: From February 2007 to June 2017, TIAVP were
performed in 434 patients (180 males, 254 females; mean age 60 years
(range, 20~94)). 250 ports were implanted via the internal jugular
vein (group-I) and 184 ports via the axillary vein (group-II). Baseline
characteristics of the patients, technical success, device service days,
and complications were evaluated retrospectively.
Results: The technical success was 100 % in both groups. The clinical
success rate was 100% in group-I and 99.5% in group-II (p=0.424).
Revision rates of the TIAVP in group-I and group-II were as follows; First
revision rate was 6% (n=15) vs. 5.4% (n=10) (p=0.815), secondary rate
was 2.4% (n=6) vs 0.5% (n=1) (p=0.519), tertiary rate was 0.8% (n=2)
vs none (p=1.000), respectively. The complication rates of group-I and
group-II were as follows: minor complication <24hr was 0.8% vs. 1.1%
(p=1.000), major complication<24hr was 0.4% vs. 0% (p=1.000), minor
complication <30d was 3.9% vs. 1.2% (p=0.132), major complication
<30d was 2.2% vs. 1.2% (p=0.704), minor complication >30d was
7.2% vs. 6.8% (p=0.879), and major complication >30d was 2.2% vs.
1.9% (p=1.000), respectively. All these factors showed no statistical
significance.
Conclusion: The single-incision technique was feasible and safe and
can be an alternative approach for TIVAP.

P-172
Endovascular management of arteriovenous fistulas in
cephalic arch stenosis: a systematic review & meta-analysis
R. D’Cruz1, S.W. Leong1, V.S. Vijayan1, A. Tiwari1, T.T. Yip2
1Department of Surgery, Ng Teng Fong General Hospital, Singapore,
Singapore, 2Department of Surgery, Singapore General Hospital,
Singapore, Singapore
Purpose: To assimilate the current literature on cephalic arch
stenosis (CAS) and its endovascular management. Currently, the
role of endovascular therapy is poorly defined. We have conducted
a systematic review and a meta-analysis on the outcomes of
endovascular therapy for cephalic arch stenosis.
Material and methods: A systematic search of the literature was
performed in accordance to the MOOSE and PRISMA guidelines
to investigate the outcomes of endovascular management in
cephalic arch stenosis. Data from randomised controlled trails and
observational studies were extracted to determine pooled rates
of primary and secondary patency, using a random effects metaanalysis. Sub-group analyses of stent grafts, bare metal stents (BMS)
and percutaneous transluminal angioplasty (PTA) were performed.
Results: 5 studies involving Stent grafts, 3 studies involving bare
metal stents and 6 studies involving PTA involving 432 patients were
reviewed and analysed for endovascular outcomes including primary
and secondary patency rates as well as the number of re-interventions
per year.
There was significantly higher primary patency at both 6 and 12
months in those receiving stent graft placement compared to those
who received BMS or PTA (p < 0.05). There was no statistical difference
in the primary and secondary patency rates between BMS & PTA. Data
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on secondary patency rates of stent grafts were not adequate to carry
out analysis.
Conclusion: The present meta-analysis demonstrated a statistically
significant benefit of using stent grafts in Cephalic Arch Stenosis
compared to BMS or PTA with higher rates of primary patency. Further
research could investigate superiority of the different types of stent
grafts.

P-173
Trapezius port placement in patients with breast cancer: long
term follow-up and quality of life assessment
B.E. Cil1, O. Öcal2, G. Eldem2, B. Peynircioglu2, F. Balkancı2
1Radiology, Koç University Hospital, İstanbul, Turkey, 2Radiology,
Hacettepe University, Ankara, Turkey
Purpose: To evaluate the long term results and patient satisfaction
of trapezius ports in breast cancer patients, as an alternative to chest
ports due to bilateral breast involvement.
Material and methods: This retrospective study included all patients
who underwent trapezius port placement from December 2007 to
January 2017; 70 female patients with breast cancer with a mean
age 54 ± 9.9 years (range, 29-76 years) were included. Indications
for trapezius implantation were bilateral breast surgery or unilateral
breast surgery and contralateral breast involvement. 68 of 70 patients
have long term follow up.
Results: All implantations were technically successful. The total
catheter service time for 68 patients was 65,952 days (2 patients
were lost to follow up). The mean catheter service time was 969.8
days (range 7-3,458, median 570 days, CI 739-1199, SD 947.7). There
were no immediate procedural complications. During the follow-up
port related complications occurred in 4 patients (5.9%). Detected
complications were port infections in 2 patients (0.03/1,000 days), skin
dehiscence in 1 (0.02/1,000 days) and port malfunction in 1 patient
(0.02/1,000 days). The overall infection rate was 2.9% (2/68) and only
1 patient had premature port removal due to infection. In one patient
skin dehiscence occurred and port had to be removed. Also, port
malfunction was detected in 1 patient. All of the patients, who were
interviewed with phone calls (61 of 68 patients), would recommend
the trapezius port to other patients.
Conclusion: Trapezius ports offer a safe and feasible option to patients
with breast cancer who need an alternative site to chest ports.

P-174
Prospective single center cohort study evaluating the efficacy
and durability of a new covered stent (Covera/ CRBard) in
treating dysfunctional dialysis av-access
T.M. Steinke, L. Nuth
Vascular and Endovascular Surgery, Schoen Klinik Duesseldorf,
Duesseldorf, Germany
Purpose: Covered stents are an endovascular option for hemodialysisrelated venous occlusive disease (VOD). This prospective single center
cohort study evaluated the efficacy and durability of a new covered
stent (Covera/ CRBard) in treating VOD to preserve a functional dialysis
access circuit.
Material and methods: A prospective cohort study was performed
of all patients with clinically relevant VOD who were treated by
placement of covered stents from January 2016 to January 2018.
Demographics, lesion locations, stent graft, and av-access patency
rates were determined. Complications, reinterventions, and factors
influencing their outcomes are reported.
Results: In 18 patients (50% men; mean age 71 years, 56-81 years) with
VOD, covered stents (Covera, CRBard) were used to treat symptomatic
venous stenosis or to enable av-access functionality. The target lesion
was accessed via the dialysis access site. The Covera covered stent
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(Bard Peripheral Vascular, Tempe, Ariz) was implanted in all patients.
Technical success was 100%. Target lesion primary patency (PP) at 6
month was 89 %. Mean follow up was 6,9 month. Study Population
Mortality was 11 % at 6 month. Secondary patency (SP), access patency
rates and additional procedures for access salvage are reported.
Conclusion: Placement of covered stents for hemodialysis-related
stenosis is safe, effective in relieving symptoms, and enabled
functionality of dialysis av-access circuits. Prospective and randomized
studies are needed to determine whether and where covered stents
provide superior long-term results to those achieved with PTA and
bare metal stents.

P-175
Juxta-anastomotic stent graft for native radio-cephalic fistula
salvage: feasibility, safety and primary patency at 1 year
G. Leati, L.P. Moramarco, N. Cionfoli, R. Corti, I. Fiorina, P. Quaretti
Interventional Radiology, Fondazione IRCCS Policlinico S.Matteo, Pavia,
Italy
Purpose: Evaluate feasibility, safety and primary patency at 12
month of dysfunctional radiocephalic arteriovenous fistulas (AVFs)
not elegible for surgery revision treated with self expandable PTFE
stent grafts.
Material and methods: From 2008 to 2016, 26 patients (21 male,
age 38-80 yrs, mean dialytic age 82 months) presented juxtaanastomotic lesions of forearm radiocephalic fistula. Lesions included:
critical anastomotic stenosis unresponsive to angioplasty (isolated
or extended to the swing vein) complete thrombosis and/or peri
anastomosis venous aneurysm. Lesions were not elegible for surgical
correction. All underwent stent graft placement through retrograde
approach after angiographic ulnar artery evaluation.
Results: Thirty-two stent grafts were deployed. Anatomical and
clinical success were achieved in all patients; 5 minor procedure
related complications occurred (local pain 2, arterial spasm 2 and
chest pain 1). During follow up (median 34.7, 1.9–102.7 months), 17
reinterventions were required in 10 patients (overall 43 procedures,
0,27/year reintervention rate). Declotting by rheolytic thrombectomy
and/or pharmacological thrombolysis was made in 6 cases. Primary
patency rates were 96%, 83%, 78% respectively at 3,6 and 12 months;
related assisted primary patency rates were 96%, 96%, 91%. Five
AVF were eventually lost for thrombosis: in 4 patients dialysis was
continued through CVC. One infected stent graft was removed 3
months after access thrombosis;
Conclusion: Stent graft placement could be a feasible and safe
therapy to salvage dysfunctioning radiocephalic fistula with juxtaanastomotic lesions not elegible for surgery correction, contributing
to delay arteriovenous access consumption.

P-177
Potentially serious deficit in the understanding of central
venous catheters and anatomy by radiology trainees and
general radiology consultants
B. Alba1, W.R. Thomas2, K.S. Moore2, A.C. Gordon2, R.D. White2
1Undergraduate Medicine, Cardiff University, Cardiff, United Kingdom,
2Radiology, University of Wales Hospital Cardiff, Cardiff, United
Kingdom
Purpose: To ascertain whether trainee radiologists/ general radiology
consultants had satisfactory knowledge of central venous catheters
and anatomy on chest radiographs.
To determine whether misplaced lines were identified and appropriate
measures instigated.
Material and methods: Ten anonymised chest radiographs, each with
either one or two central venous catheters present, were shown to
trainee radiologists and general radiologists (n=16 total). All had been
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reviewed by two consultant interventional radiologists in conjunction
with contemporaneous CT/venographic imaging, with access site/line
tip position confirmed in each. Participants were asked the presumed
access site, the type of catheter, the line tip position, and whether
they had concerns regarding the catheter that they would flag up to
clinicians.
Results: 11/16 (69%) participants failed to identify problems with a
catheter in which the tip was extravascular, and 5/16 (31%) failed to
identify problems with a catheter in which the tip was intra-arterial. In
only one radiograph did all participants get the access site correct. For
every radiograph, at least two participants failed to correctly identify
the type of line involved (range 6/16 to 14/16 correct) and at least two
failed to correctly identify the line tip position (range 3/16 to 14/16
correct).
Conclusion: There are serious deficits in the knowledge of central
venous catheters and anatomy amongst trainee and non-vascular
radiology consultants, with potentially life-threatening consequences
if abnormal line position is not recognised on chest radiographs in a
timely manner. We have since developed a departmental teaching
programme to facilitate appropriate and safe recognition of central
venous catheter position.

P-178
Haemodialysis vascular access surgery: what the interventionalist needs to know
G. Lie, F. Arfeen, J. Kyaw Tun, M.R. Akhtar, O.S. Jaffer, M. Mattson
Department of Interventional Radiology, The Royal London Hospital,
Barts Health NHS Trust, London, United Kingdom
Learning objectives:
1. To be aware of the spectrum of vascular access surgeries and the
different sites where surgeries are performed.
2. To understand and to be able to anticipate the configuration of
post-surgical variant anatomy.
Background: With an ageing and increasingly co-morbid population,
the number of patients with end-stage renal disease is rising.
Many patients go on to have long-term haemodialysis requiring
the formation of an arterio-venous fistula or arterio-venous graft.
Formation of vascular access represents a diverse group of surgeries
with many different graft/fistula sites possible.
Interventional Radiology has an important role in maintaining
patency of haemodialysis access. However intervention cannot be
carried out without an understanding of the post-surgical vascular
configuration and anatomy, which varies according to the specific
surgery performed.
Clinical Findings/Procedure: This Poster Will Discuss:
1. The importance of pre-operative imaging in facilitating surgical
planning.
2. The common sites for arterio-venous fistula/graft formation.
3. The post-surgical vascular anatomy after the formation of different
arterio-venous fistulae/grafts.
4. Additional considerations for specific procedures such as one-stage
and two-stage brachio-basilic arterio-venous fistula surgery, and the
haemodialysis reliable outflow (HeRO®) graft.
Conclusion: Problems associated with maintaining vascular access for
haemodialysis are a common referral for Interventional Radiologists.
The knowledge and awareness of the underlying surgery and anatomy
is a necessary reference base in order to plan for intervention,
particularly for the new interventionalist.
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Conclusion: The placement of TIVAD in the upper arm is a safe
procedure, showing high success rates, easy radiological access and
satisfactory cosmetic results.

Image guided unconventional venous access techniques
A. Medsinge1, R. Dhanagana1, N.W. Ertel2, C. Nworgu1
1Interventional Radiology, UPMC, Pittsburgh, PA, United States
of America, 2Interventional Radiology, University of Alabama at
Birmingham, Birmingham, AL, United States of America

P-181

Learning objectives: To describe unconventional venous access sites
in patients who have exhausted routine/conventional veins either for
hemodialysis (HD) or total parenteral nutrition (TPN).
Background: With improvement in patient management, end stage
renal disease (ESRD) patients have improved mortality rates but at
same time increased wait time for renal transplant. Gradual occlusions
of venous access sites is inevitable in these patients. HD patients who
have exhausted all usable extremity veins with central occlusions,
pose a challenge to treating physicians. About 5% of dialysis patients
withdraw from dialysis in United States, secondary to lack of vascular
access for hemodialysis.
Patients who are on TPN for prolonged period, conventional venous
access eventually might fail. For TPN patients, maintaining a good
central vascular access is critical for survival. In these patients,
alternative /unconventional venous access needs to be explored.
Clinical Findings/Procedure: We describe the image guided
techniques for trans lumbar, transhepatic, brachiocephalic, neck
collateral venous access for placement of HD, tunneled peripherally
inserted central catheters.
Primary patency rate and infection rate are described.
Conclusion: Physicians involved in the care of catheter dependent HD
or TPN patients should expect eventual occlusion of the conventional
sites such as internal jugular, subclavian and common femoral veins.
To preserve future venous access options, minimize associated
complications, and thereby maximize patient survival, treating
physicians should plan for alternative routes of access in a systemic,
objective manner.

P-180
Implantation of totally implanted venous access devices in the
upper arm -technical considerations
H.I. de Sousa Guerreiro, J.D. Busch
Diagnostic and Interventional Radiology and Nuclear Medicine,
University Medical Center Hamburg-Eppendorf, Hamburg, Germany
Learning objectives: To illustrate technical principles, advantages
and possible complications of totally implanted venous access devices
in the upper arm (TIVAD).
Background: Medium- to long-term venous access can be achieved
using different types of devices. The purpose is to provide patients
requiring chemotherapy, parenteral nutrition or frequent IV
medication, a safe and reliable venous access. In such patients, the
implantation of TIVADs is preferred relatively to other devices such as
peripheral inserted central catheters (PICC) or central venous catheters
(CVC). The most common implantation site is the anterior thoracic wall.
Clinical Findings/Procedure: In our department TIVADs are placed
in the upper arm in Seldinger-Technique under fluoroscopic guidance
and local anesthesia. Absolute contraindications are septicemia,
disseminated intravascular coagulation and deep vein thrombosis
on the side of implantation. The non-dominant arm is preferred
in most cases. In Patients with equilateral tumor radiation or who
underwent an axillary lymphadenectomy or pacemaker implantation,
implantation is performed on the contralateral arm. The procedure
usually takes around 30 minutes and has shown excellent technical
success rates. Possible complications include local or systemic
infection, thrombosis, catheter fracture or median nerve affection.
In comparison to chest TIVAD the aesthetical aspect of upper arm
implantation is highly satisfactory.

Practical use of flow measurements obtained by Doppler
ultrasound in the vascular radiology room in dysfunctional or
thrombosed arteriovenous fistula for hemodialysis access
M.D. Pascual Robles1, D. Contreras Padilla1, A.J. Mantilla Pinilla1,
S. Gil Sánchez2, J. Irurzun2, F. Sanchez Blanco1
1Radiología Vascular Intervencionista, Hospital General Universitario
de Alicante, Alicante, Spain, 2Radiology, Hospital General Universitario
de Alicante, Alicante, Spain
Learning objectives:
1. Learn how to calculate the flow of AVF using Doppler
ultrasound.
2. Introduce its use in decision-making during endovascular
procedures of dysfunctional and thrombosed AVF.
Background: According to the new vascular access guidelines,
the flow measurements have been introduced as a test of great
sensitivity and specificity for diagnosis of dysfunction and decisionmaking according to the findings, replacing in many cases the
angiography. There are few publications that refer to its use during the
revascularization procedure. In the last year we made frecuently the
use of it to decide wich lesion should be treated. In the same way, we
calculate the flow at the end of the procedure and use it as a starting
point for monitoring the AVF.
Clinical Findings/Procedure: We review how and when measure
the flow and present multiple practical cases in which we used flow
measurements during rescue procedures.
Conclusion: The flow measurement in the hemodialysis AVF has
been imposed as an objective value to be systematically used in the
monitoring and decision making in dysfunctional and thrombosed
AVF.

P-182
Interventional radiology and placement tunneled catheters for
hemodialysis
S.S. Torbica1, A. Petres2, S. Stojanovic2, V. Till2
1Radiology, General Hospital Subotica, Subotica, Serbia, 2Center of
Radiology, Clinical Center of Vojvodina, Novi Sad, Serbia
Learning objectives: Presentation and analysis of data on permanent
dialysis catheters inserted in our institution during a three year
period. A retrospective analysis was conducted in the Department
of Interventional Radiology for a period of three years, from 2014 to
2017. 30 patients that had tunneled permanent catheters inserted for
hemodialysis identified. Catheter patency and complication rates were
analyzed.
Background: Possible vascular acceeses for patients on hemodialysis
(HD) include: arteriovenous fistulas (AVF), arteriovenous grafts (AVG)
and temporary or permanent (tunneled) dialysis catheters. Appropriate
choice of optimal vascular access essential for HD therapeutic success.
Use of dialysis catheters in hemodialysis is on permanent rise. As
opposed to temporary dialysis catheters, permanent dialysis catheters
pass through subcutaneous tissue which prevents infection and
catheter displacement.
Clinical Findings/Procedure: There were no early complications
related to vein puncture, primarily because of the use of ultrasound
for guidance. Cases of increased bleeding within the created subcutaneous tunnel were mild and resolved by compression with delayed
hemodialysis up to 24 hours. Late complications included catheter
thrombosis in 3 patients (10%), treated by thrombolysis or by the
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catheter replacement and catheter related infection in 2 patients
(6,7%) treated according to estblished Nephrology Clinic Protocols.
Conclusion: Tunneled hemodialysis catheters can be successfully
placed in angio room by interventional radiologists. Interventional
radiologist should be a member of the dialysis center team, involved
in the choice of optimal vascular access and management of possible
complications.

P-183
Yet another bail out..!!
S. Singhal1, B. Sebastine1, N. Kundaragi2, S. Jaganathan3,
M. Uthappa4
1Department of Interventional Radiology and Interventional Oncology,
BGS Gleneagles Global Hospital, Bangalore, India, 2Interventional
Radiology, Aster CMI Hospital, Bangalore, India, 3Interventional
Radiology, Cytecare Hospital, Bangalore, India, 4Interventional
Radiology, BGS Global Hospital, Bangalore, India
Clinical History/Pre-treatment Imaging: This is a case of a 38-yearold male patient who presented with acute pancreatitis. He developed
secondary renal and respiratory failure for which patient was shifted
to the ICU for ventilatory support. In view of rising serum creatinine
levels, a central venous access was planned for hemodialysis. Right
internal jugular access was planned by the ICU intensivist and a 6F
central vein catheter was placed.
Post-procedure patient deteriorated and contrast enhanced CT
angiography was performed, which revealed the central venous
catheter to be mal-positioned with the catheter closely approximated
with the right subclavian artery and a localized hematoma. The tip of
the catheter was in the posterior aspect of the chest wall causing lung
contusion with associated hemothorax.
Treatment Options/Results: The patient was referred to the
interventional radiology team to evaluate the condition and take the
appropriate interventional step required to bail out the patient from
this situation. Right Innominate artery angiogram was performed
which revealed that the central venous catheter had passed thru and
thru the subclavian artery. A 40 X 8 mm stent graft was placed across
the puncture site.
Discussion: Central vein catheterization is a very commonly
performed procedure in an intensive care setting, however, it can
be associated with complications which need to be addressed
immediately and managed effectively. Complications can be either
immediate or delayed in nature.
Take-home Points: Central vein catheterization is a very commonly
performed procedure in an intensive care setting, which can be
associated with several complications when not performed correctly
under ultrasound guidance.

P-184
Trojan horse method for SVC recanalization
A. Alsafi, B. Jones, A. Graham
Imaging, Hammersmith Hospital, Imperial College Healthcare NHS
Trust, London, United Kingdom
Clinical History/Pre-treatment Imaging: A 45 year old woman on
dialysis via Tesio-line was referred for the insetion of a Hickman line
for long term enteral feeding for short gut syndrome requiring lon
term TPN supplementation. A previous attempt at a left IJV line was
unsuccessful due to SVC occlusion.
Treatment Options/Results: One of the Tesio lines was exposed at
neck and used for access and removed over guidewire and a sheath
inserted. Venography confirmed SVC occlsuion.
The SVC was bllooned, prior to left IJV access. A cathter and wire were
more easily manipulated through the SVC, allowing the insertion of
a Hickman line and replacment of the Tesio line. As the patient had
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well developed collateral via th eazygous system, the introduction of
new line though the occluded SVC was well tolerated with no clinical
evidence of SVCO.
Discussion: The presence of two 9Fr Tesio catheters in the occluded
SVC made it very difficult to manipulate a catheter and wire thought
the obstruction. Removal of one of the catheteres over a wire created
more space. Angioplasty of the SVC created a temporary channel
allowing Hickman line insertion prior to recoil. As the patient did not
have SVCO symptoms, the insertion of an SVC stent was not warranted.
Take-home Points: When there is access through an occlusion, this
can be used instead of trying to cross the obstruction de-novo.
Keep the procedure simple.
Avoid stenting, if this makes no clinical difference.
A temporary channel is all that is sometimes needed for insertion of
a central veous catheter.

P-185
TULIP (TUnnelled Line Intraluminal Plasty): A novel technique for treating dialysis catheter associated fibrin sheath
formation
R. Ahmed, S.A. Chapman, P. Tantrige, A. Hussain, E.W. Johnston,
T. Ammar, D. Huang, J. Wilkins, G. Garzillo, G.T. Yusuf
Radiology, King’s College Hospital, London, United Kingdom
Clinical History/Pre-treatment Imaging: We report a case series
of an alternative treatment of dialysis catheter related fibrin sheath
formation. Fibrin sheath formation is a common problem associated
with dialysis lines which leads to suboptimal haemodialysis.
Several patients undertaking haemodialysis via tunnelled catheters
that had become near-occluded due to fibrin sheaths were referred
to interventional radiology. In all patients, aspiration was not possible
therefore being unsuitable for dialysis.
Treatment Options/Results: Other techniques include ‘line stripping’
whereby a snare is introduced via the right common femoral vein in
order to release the fibrin sheath at the distal end of the catheter.
Alternatively one could replace the line over guidewires. For our
patients we employed a standard angioplasty balloon to dilate both
lumens of the catheter from the distal tip along the catheter length.
Line function improved with free flush/aspiration in all patients.
Discussion: This technique is recognised in the literature in the
context of fibrin sheath disruption prior to exchange of the catheter
but not for improving catheter function by its own merit. Many of
these patients only need to have improved line function for a short
period as a bridge to more definitive venous access. Advantages
include avoidance of a new intravenous puncture, new line placement,
more tolerable procedure for the patient and potential cost savings.
Take-home Points:
1. TULIP has been used at our institution with disruption of fibrin
sheath and preservation of line function.
2. TULIP may be used in cases where replacing the catheter may be
challenging or there is a preference for avoiding vascular puncture.

P-186
Neutralising the risk of long-term central line embolisation
during catheter removal
N.R. Patel, W. Hakim, D. Bosanac
Radiology, Imperial College Healthcare NHS Trust, London, United
Kingdom
Clinical History/Pre-treatment Imaging: A 56-year-old female
patient with a background of severe pulmonary hypertension
presented with sepsis. The patient had a right-sided Groshong line
in-situ which had been inserted five-years previously. On admission,
the skin overlying the tunnelled line was erythematous/indurated and
a diagnosis of line sepsis was made. The clinical team had attempted
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to remove the catheter on the ward, however, the impacted line had
snapped. A subsequent chest radiograph demonstrated a retained
segment (Figure 1; red arrows).
Treatment Options/Results: Under local anaesthetic an incision
was made in the right upper chest/neck and significant soft tissue
dissection was necessary. The proximal tip of the retained line was
exposed, and rewired with a stiff hydrophilic guidewire. Pulling on
the line resulted in line fragmentation and risked distant embolisation.
A right common femoral vein antegrade puncture was made under
ultrasound guidance and a 7-French sheath was positioned. The distal
end of the wire was snared and brought out of the sheath. Further
dissection of the neck was performed and the line was taken out in
its entirety (Figure 2).
Discussion: Embolisation of fractured central lines to distal sites such
as the pulmonary arteries can be catastrophic. Utilising a “throughand-through” technique by snaring and subsequently bringing
the distal end of the guidewire out of the groin, negates the risk of
embolisation.
Take-home Points:
-Long-term central lines are at increased risk of complications
including impaction and fracture.
-A “through-and-through” technique can be employed to neutralise
the risk of embolisation with safe removal of the retained fragment.

P-187
Cardiac tamponade after attempted recanalisation of
previously unknown obstructed SVC
G. Leati, R. Corti, L.P. Moramarco, N. Cionfoli, I. Fiorina,
C.A. Capodaglio, P. Quaretti
Interventional Radiology, Fondazione IRCCS Policlinico San Matteo,
Pavia, Italy
Clinical History/Pre-treatment Imaging: An 71 yo male on
hemodialysis from 12 years was referred for replacement of a
mulfunctining CVC. Chest x-ray shows a posterior bended cathether
tip suspicious for misplacement.
Treatment Options/Results: Angiography confirmed that the
catheter was placed in a hypertrophic azygos vein with complete
superior vena cava occlusion. Several attempts of SVC recanalisation
were made from right femoral and left jugular veins, unsuccessfully.
One hour after the end of the procedure the patient suddenly
became hypotensive and unresponsive to liquid infusion. Pleural and
peritoneal effusion were excluded by bedside ultrasound, however,
liquid was detected in pericardial sac just before patient ended in
cardiac arrest. External cardiac massage and resuscitation were made.
Pericardial drainage was placed and 300ml of blood was aspirated.
Patient was discharged 13 days later without neurologic damage after
sternotomy and cardio surgery revision which did not highlight any
active bleeding site.
Discussion: Among possible therapies for SVC syndrome, the
endovascular approach (with stent releasing) has became the first
line tretment due to rapid relief of symptoms and minimal procedural
morbidity and mortality compared to other modalities. Most frequent
complications include stent migration, restenosis and venous
thrombosis. Iatrogenic perforation leading to hemorrage leading to
different clinical sequaele (included cardiac tamponade) has also been
reported. Because of the severity of this complication, it is important
for the interventional radiologist to promptly recognize it.
Take-home Points: Beware of cardiac tamponade as complication
in SVC recanalisation
Syntomps and signs of iatrogenic perforation are not always
immediate
Usefulness of FAST ultrasound bedside evaluation
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Embolotherapy (excluding oncology)
P-188
MicroVascular Plug (MVP): arterial embolization experience on
15 patients using a novel embolization device
F. Giurazza1, F. Corvino2, G. Cangiano3, F. Amodio3, E. Cavaglià3,
R. Niola3
1Interventional Radiology, Ospedale Antonio Cardarelli di Napoli,
Naples, Italy, 2Department of Advanced Biomedical Sciences,
Diagnostic Imaging Section, Federico II University, Naples, Italy,
3Vascular and Interventional Radiology, Cardarelli Hospital, Naples,
Italy
WITHDRAWN

P-189
Clinical effect and prognostic factors of recurrence of hemoptysis after endovascular treatment
Q. Zu, G. Lu, H.-B. Shi
Interventional Radiology, The First Affiliated Hospital of Nanjing
Medical University, Nanjing, China
Purpose: To evaluate the effect and identify risk factors influencing
early and late relapse of hemoptysis after bronchial artery
embolization (BAE).
Material and methods: We performed a retrospective study of 209
patients with hemoptysis who underwent BAE from 2010 to 2015 in
our hospital. By a Cox regression model, risk factors contributing to
early (within first month) and late (>1 month) recurrence were analyzed
censoring recurrence-free patients at the 1-month time point and
patients without rebleeding after 1 month.
Results: The cumulative recurrence rates at 1, 6, 12, 24, and 48 months
were 16%, 19%, 24%, 33%, and 47%, respectively, with a median
follow-up of 574 days. Early relapse occurred in 33 out of 209 patients,
while late recurrence was found in 39 out of the remaining 176
patients. Risk factors related to early recurrence were lung destruction
on chest CT and non-bronchial systemic arteries involvement. Risk
factors associated with late recurrence included tuberculosis sequelae,
presence of shunts, and the use of gelfoam as embolic material.
Conclusion: Endovascular treatment for hemoptysis was a safe and
effective modality. It revealed that variables related to incomplete
embolization were risk factors to early rebleeding, while those
associated with same-vessel recanalization and new collateral
circulation formation influenced late recurrence.

P-190
Ear arteriovenous malformation management
W.F. Yakes
Interventional Radiology, Vascular Malformation Center, Englewood,
CO, United States of America
WITHDRAWN

P-191
Endovascular vein approach and direct puncture retrograde
vein approach for curative AVM treatment: a new unreported
technique
W.F. Yakes
Interventional Radiology, Vascular Malformation Center, Englewood,
CO, United States of America
WITHDRAWN
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P-192

P-195

Head and neck endovascular repair of vascular malformations

Clinical outcomes of emergency transcatheter embolization
with Glubran®2 cyanoacrylate glue for acute arterial bleeding:
a single-center experience with 104 patients

W.F. Yakes
Interventional Radiology, Vascular Malformation Center, Englewood,
CO, United States of America
WITHDRAWN

P-193
Management of tongue venous & lymphatic malformations
W.F. Yakes
Interventional Radiology, Vascular Malformation Center, Englewood,
CO, United States of America
WITHDRAWN

P-194
A novel device, the endoluminal occlusion system (ArtVentive
EOS), for the treatment of large high-flow paraspinal and parietal arteriovenous malformations
G. Deib1, L. Gregg1, A. Venbrux2, P. Gailloud1
1Interventional Neuroradiology, Johns Hopkins Hospital, Baltimore,
MD, United States of America, 2Interventional Radiology, George
Washington University, Washington, DC, United States of America
Purpose: Endovascular occlusion of blood vessels is an essential
component of interventional therapy. Embolization with commonly
used materials, such as coils or particles, generally fails to offer
immediate occlusion and can necessitate a large number of devices,
resulting in prolonged procedures with high radiation exposure and
financial burden. Some liquid embolic agents can provide immediate
occlusion but their use is challenging, notably in vessels combining
large diameters and high flow. Endovascular plugs seem able to
overcome these limitations, but reliable, immediate, reproducible
and durable occlusion is not achievable with currently available
plug systems. The endoluminal occlusion system (EOS, ArtVentive,
Carlsbad, California) is a recently introduced, FDA-approved group of
catheter-delivered, expandable occlusion devices. The EOS combines
a nitinol coil with an impermeable expanded polytetrafluoroethylene
(ePTFE) membranous cap and provides sufficient radial force to
offer immediate occlusion without post-deployment migration.
The feasibility and safety of vessel occlusion with the EOS has
been demonstrated in animal models and confirmed in human
clinical studies, notably for the treatment of varicoceles, pulmonary
arteriovenous malformations (AVM), pelvic congestion syndrome and
splenic hemorrhage.
Material and methods: We describe our experience with the EOS in
2 patients treated for large high-flow paraspinal and parietal AVMs,
including the previously unreported used of the EOS in combination
with a liquid embolic agent – n-butyl-cyanoacrylate (NBCA) - and
the treatment of peripheral arteries potentially supplying the central
nervous system.
Results: A total of 17 EOS plugs was safely and reliably deployed in 2
patients with complex AVMs with multiple arterial feeders, resulting
in each instance in immediate occlusion without distal migration. The
interventions were well tolerated and the patients were discharged
the subsequent day.
Conclusion: We report the use of the EOS in the treatment of large,
high-flow AVMs, either as a standalone device or in combination with
a liquid embolic agent, using in the latter case a “jailed microcatheter”
technique. The vessels targeted included vertebral and intersegmental
arteries, confirming the role the EOS can play in cervical and spinal
embolization.

L.C. Pescatori1, G. Abdulmalak 2, O. Chevallier2, S. Gehin2, N. Falvo2,
M. Midulla2, R. Loffroy2
1Postgraduation School in Radiodiagnostics, University of Milan, San
Donato Milanese, Italy, 2Center for Mini-Invasive Interventional and
Endovascular Therapies - Department of Diagnostic and Therapeutic
Radiology, Centre Hospitalier Universitaire de Dijon, Dijon, France
Purpose: To assess the efficacy and the safety of Glubran®2 n-butyl
cyanoacrylatemetacryloxysulfolane (NBCA-MS) trans-arterial
embolization (TAE) for acute arterial bleeding from various anatomic
sites and to evaluate the prognostic factors associated with clinical
success and 30-day mortality.
Material and methods: Review of 107 patients who underwent
emergent Glubran®2 TAE between July 2014 and August 2016.
Factors including age, sex, underlying malignancy, cardiovascular
comorbidities, data on coagulation, systolic blood pressure and
number of red blood cells units (RBC) transfused before TAE were
collected retrospectively. Clinical success, 30-day mortality and
complication rates were evaluated. Univariate and multivariable
logistic regression analyses were realized for clinical success.
Univariate and bivariate analysis after adjustment by bleeding sites
were performed for 30-day mortality.
Results: 104 patients underwent technically successful embolization
with bleeding located in muscles (n=34, 32.7%), digestive tract (n=28,
26.9%) and visceras (n=42, 40.4%). Clinical success rate was 76%
(n=79) and 30-day mortality rate was 21.2% (n=22). Clinical failure
was significantly associated with mortality (p<0.0001). A number
of RBC units transfused greater than or equal to 3 was associated
with poorer clinical success (P=0.025) and higher mortality (P=0.03).
Complications (n=5, 4.8%) requiring surgery occurred only at puncture
site. No ischemic complications requiring further treatment occurred.
Conclusion: Glubran®2 NBCA-MS TAE is a fast, effective and safe
treatment for acute arterial bleeding whatever the bleeding site.
A number of RBC units transfused greater than or equal to 3 was
associated with poorer clinical outcomes and higher mortality.

P-196
Ethylene-vinyl alcohol copolymer (Onyx®) embolization for
visceral and peripheral applications: a retrospective singlecenter experience in 50 patients
L.C. Pescatori1, O. Chevallier2, R. Né2, S. Gehin2, P.E. Berthod2,
N. Falvo2, M. Midulla2, R. Loffroy2
1Postgraduation School in Radiodiagnostics, University of Milan, San
Donato Milanese, Italy, 2Center for Mini-Invasive Interventional and
Endovascular Therapies - Department of Diagnostic and Therapeutic
Radiology, Centre Hospitalier Universitaire de Dijon, Dijon, France
Purpose: To report our experience regarding the use of Onyx® for
hemostatic and non-hemostatic embolization of visceral and
peripheral lesions.
Material and methods: Retrospectively single-center study of 50
patients (16 females, 34 males; mean age 56±18 years; range 15-89
years) who underwent Onyx ® visceral or peripheral embolization
within our radiology department between May 2014 and November
2016. All procedures were performed with a DMSO-compatible
2.7-Fr microcatheter used coaxially. We collected each patient’s
demographic data, clinical presentation, underlying etiology and
interventional data.
Results: 29 patients (58%) underwent emergency hemostatic
embolization for gastrointestinal (n=14) or non gastrointestinal
(n=8) bleeding, whereas 21 patients (42%) underwent planned
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non-hemostatic embolization for arterial aneurysms (n=8), portal
vein before surgery (n=6) or other indications (n=7). The site of
embolization was artery (n=35) or vein (n=15). Onyx was used alone
(50%) or in combination with other embolic agents (50%). Due to its
low viscosity and its ability to travel more distally, Onyx-18 was the
most widely used concentration for the treatment of hemorrhagic
lesions. Onyx-34 was mostly used in combination with coils for
the treatment of aneurysms. Technical and clinical success was
achieved in 100% of patients. No major complications occurred.
Bleeding recurrence only occurred in 2 patients. No aneurysmal sac
recanalization occurred after a mean follow-up of 17.5 months. Thirtyday mortality rate was 8%.
Conclusion: Onyx ® embolization is safe and effective in treating
patients with visceral or peripheral lesions in both emergency and
non-emergency situations, whatever the vessel site, arterial or venous.

P-197
Delayed postpartum hemorrhage: effect of selective transcatheter arterial embolization
S.H. Kwon1, J.H. Oh1, T.-S. Seo2
1Radiology, Kyung Hee University Medical Center, Seoul, Korea,
2Radiology, Korea University Guro Hospital, Seoul, Korea
Purpose: To evaluate the clinical manifestation, angiographic findings
and effectiveness of selective transcatheter arterial embolization (TAE)
for delayed postpartum hemorrhage (PPH).
Material and methods: Selective TAE was done in 37 women (mean
age: 32.1 years, range: 24 ~ 40) with delayed PPH between March
2006 and October 2016. Delayed PPH was defined as continuous
bleeding from the genital tract 24 hours to 6 weeks after delivery of
the baby. Medical records were retrospectively reviewed for patient
characteristics, angiographic findings, embolized artery, embolic
materials, technical and clinical success rate, complications. Technical
success was defined as successful embolization of all target arteries
and cessation of bleeding. Clinical success was defined as the cessation
of vaginal bleeding after TAE with no further management.
Results: Delayed bleeding was developed median 11.6 days (range:
2-34 days). On angiogram, diffuse hypervascularity was detected in 24
patients, pseudoaneurysm was 11 patients, active extravasation and
arteriovenous malformation was detected in one patient. Embolized
arteries during TAE were as follows: bilateral uterine arteries (UA)
(n=29), bilateral UAs and unilateral ovarian artery (OA) (n=4), bilateral
UAs and bilateral OAs (n=1), bilateral UAs and cervicovaginal branch
(n=1), unilateral OA (n=1) and internal pudendal artery (n=1). Embolic
materials were gelfoam and polyvinyl alcohol (PVA) (n=17), gelfoam
(n=13), gelfoam and coil (n=3), PVA (n=2), coil and PVA (n=2). There
were no procedure-related major complications. Technical success
was achieved in all patients (100%), and clinical success was achieved
in 34 patients (91.9%)
Conclusion: Selective TAE in patients with delayed PPH is a useful
treatment with high technical and clinical success.

P-198
Using a vascular plug for closure of a surgically created arteriovenous fistula after treatment of extensive iliofemoral
thrombosis
M.F. Schulze-Hagen1, M. Zimmermann1, F. Pedersoli1, P. Isfort1,
C.K. Kuhl1, P. Bruners2
1Department of Diagnostic and Interventional Radiology, RWTH
Aachen University Hospital, Aachen, Germany, 2Applied Medical
Engineering/Diagnostic Radiology, RWTH-Aachen University, Aachen,
Germany
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temporary femoral arteriovenous fistula (AVF) to preserve venous
vessel patency and valvular function in the iliac tract, and to thus
avoid postthrombotic sequelae. Femoral AV-fistulae are usually closed
surgically. The purpose of this study was to evaluate the feasibility and
success rates of minimally invasive occlusion of these fistulae using
vascular plugs.
Material and methods: Five patients with surgically created
femoral arteriovenous fistulas underwent trans-vascular closure of
their fistulas. The AVFs were accessed in crossover technique using
a 5.5F-Crossover-Sheath and a 5F-Catheter. An Amplatzer vascular
plug was released at the bottom of the fistulae loop. It was oversized
by 15-20% to prevent secondary dislocation. Sufficient closure was
confirmed by a postinterventional angiogram. Patients were followed
for 90 days to check for procedure-related complications or treatment
failure, specifically reperfusion of the AVF.
Results: All femoral AV-fistulae were occluded successfully. There were
no procedure-associated complications. No plug dislocation occurred
during or after the procedure. No re-intervention or surgical procedure
was necessary during the follow-up period.
Conclusion: Closure of surgically created femoral AVFs using a
vascular plug seems safe and effective. Direct costs are lower than
those associated with open surgery, or interventional procedures
using embolization coils or deployment of covered stent grafts.
Therefore repeated surgery to close therapeutic femoral AVF is not
necessary, since fistulae can be safely and effectively occluded using
vascular plugs.

P-199
Postpartum hemorrhage due to genital tract injury after
vaginal delivery: efficacy of transcatheter arterial embolization
S.M. Lee
Radiology, Gyeongsang National University Hospital, Jinju,
Gyeongsangnamdo, Korea
Purpose: To evaluate the safety and efficacy of transcatheter arterial
embolization (TAE) managing postpartum hemorrhage associated
with genital tract injury (PPH-GTI) and to determine the factors
associated with clinical outcomes.
Material and methods: From 2002 to 2017, a retrospective analysis
was performed for 60 patients (mean 31.5 years) undergoing TAE for
PPH-GTI. Information regarding clinical data, embolization details, and
clinical outcomes was obtained.
Results: Technical and clinical success was achieved in 98% and
88%, respectively. Bleeding foci were observed on angiography in 56
patients (93%), i.e. contrast extravasation (n=42), pseudoaneurysm
(n=13) or both (n=1). The major bleeding artery was the vaginal artery
(32%, 24/74), followed by the uterine artery (cervicovaginal branch)
(n=18), internal pudendal artery (n=13), cervical artery (n=9), inferior
mesenteric artery (n=4), external pudendal artery (n=3), obturator
artery (n=2), and inferior vesical artery (n=1). Embolic agents were
gelatin sponge particles (n=23), gelatin sponge with permanent
embolic agents (microcoils, N-butyl cyanoacrylate) (n=34), and
permanent embolic agents only (n=3). In seven patients, bleeding
control failed and was managed by repeat TAE (n=5) or surgery (n=2)
and with eventual bleeding control in all of these patients. Univariate
analysis showed that paravaginal hematoma, massive transfusion, and
long hospital stay were related to clinical failure. During the mean
follow-up period of 33.1 months, regular menstruation resumed in
95.2% (40/42) and 14 of them became pregnant.
Conclusion: TAE is safe and effective for treating PPH-GTI. Patients
with a massive transfusion, paravaginal hematoma, and long hospital
stay were related to the failure of bleeding control.

Purpose: Extensive iliofemoral venous thrombosis is increasingly
treated by open thrombectomy combined with creation of a
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P-200
Complications after embolization of peripheral arteriovenous
malformations
F.C.M. Bouwman1, S.M.B.I. Botden2, B.H. Verhoeven2, C.J.M. van
der Vleuten3, I. de Blaauw2, L.J. Schultze Kool1
1Radiology and Nuclear Medicine, Radboud University Medical Center,
Nijmegen, Netherlands, 2Pediatric Surgery, Radboud University Medical
Center, Nijmegen, Netherlands, 3Dermatology, Radboud University
Medical Center, Nijmegen, Netherlands
Purpose: Embolization therapy plays an important role in treatment
of arteriovenous malformations (AVM). We aimed to evaluate the
occurrence of complications after embolization of peripheral AVMs
in an expertise center.
Material and methods: All patients with a peripheral AVM, treated
with embolization between January 2010 and July 2016, were
retrospectively reviewed. Patient characteristics included age, AVM
location, AVM angioarchitecture (Yakes classification), and number of
procedures. Complications were graded: minor complications were
transient and without surgical reintervention, major complications
were permanent or required surgical reintervention. Complications
were compared between patients and procedures. Embolization
materials and expected side effects were also reported.
Results: During the study period 442 interventions were performed
in 93 patients (median 2, range 1-82). In most cases, ethanol was used
(n=428; 96.8%). The cohort included 21 children (age <18), in whom
38.5% (n=170) of the interventions were performed. A total of 53
complications were identified (12%) in 36 patients. Six complications
were graded as major (1.4%) and 47 were minor complications (10.6%).
Children seem to develop less complications per procedure compared
to adults but this was not significant. Other factors, such as AVM
location and type of angioarchitecture, did not significantly affect
complication risk.
Conclusion: This study shows few severe complications after use
of ethanol in the treatment of AVM. Nevertheless, as a complete
treatment course usually consists of multiple embolization procedures,
overall complication risk in an individual patient may be substantial
and must always be weighed against the treatment indication.
Therefore, treatment should take place in centers with experience
and a multidisciplinary approach.

P-201
Middle and long term follow-up of endovascular treatment of
giant visceral aneurysm and pseudoaneurysm: a single center
experience
M. Pignatelli1, M.A. Tipaldi1, G. Rampacci1, L. Mascagni1, F. Laurino1,
M. Rossi1, G. Orgera2
1Radiology, S. Andrea University Hospital, Rome, Italy, 2Interventional
Radiology, St. Andrea University Hospital - Sapienza Rome, Rome, Italy
Purpose: Giant visceral artery aneurysms (GVAAs) and
pseudoaneurysms (GVAPAs) are very rare vascular lesions with a
diameter equal or greater than 5 cm. They are surgical emergency
and, in the past, conventional treatment consisted in open
surgery. With the maturation of techniques and devices used for
embolization procedures, most GVAAs and GVAPAs are now suitable
for endovascular treatment. The aim of this study is to evaluate middle
and longterm efficacy and a safety of endovascular treatment of
GVAAs or GVAPAs.
Material and methods: Seven cases of GVAAs and GVAPAs, from our
institution, were retrospectively reviewed. The diagnosis was made
with CTA and confirmed with pre-procedural DSA. Subsequently all of
them were treated with endovascular exclusion of the aneurysm using
pushable or detachable coils, Amplatzers, liquid emboilcs agents,
covered stents and fragments of guide wires. After procedure they
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underwent to clinical and imaging follow up (range from 4 months
to 7 years).
Results: We treated 7 patients(6 males, 1 female) with GVAA or GVAPA
diagnosis (4 GVAA and 3 GVAPA). The involved artery was in 3 cases
the splenic artery, 3 hepatic artery and 1 left gastric artery. Aneurysm
dimension range was 50-140 mm (Mean: 76mm). We obtained the
endovascular complete exclusion in all of the 7 cases, confirmed at mid
and long term follow-up. A patient died for other cause not connected
to the aneurysmatic disease.
Conclusion: Endovascular treatment through several techiniques
provides a minimally invasive option with high success rate low
morbility and shorter hospital stay.

P-202
The benefit of transradial approach in patients undergoing
bariatric embolization
E. Khayrutdinov, D. Gromov
Endovascular Diagnostic and Treatment, RNRMU, Moscow, Russian
Federation
Purpose: We aimed to assess whether radial approach (RA) was
superior to femoral approach (FA) in patients undergoing bariatric
embolization.
Material and methods: 21 patients were enrolled in our study from
May 2017 to January 2018. RA was used in 11 patients and FA - in 10
patients. Clinical characteristics of the patients were comparable
between two groups. All procedures were performed through the
left radial artery in the RA group and through the right femoral artery
in the FA group.
Results: Bariatric embolizations were successfully performed in
all patients. The duration of the procedure (26.4 vs 38.5 minutes,
p=0.002), time needed for left gastric artery catheterization (12.3
vs 21.1 minutes, p=0.001) and radiation exposure (0.67 vs 0.91 mZv,
p=0.001) were significantly lower in the RA group. Major vascular
complications (0 (0%) vs 1(10%), p>0.05) were comparable between
the two groups. RA was associated with a statistically significant
reduction in all parameters of procedural discomfort.
Conclusion: Clinical success of the procedure and rate of major
vascular complications are comparable between the patients
undergoing bariatric embolization using transradial and transfemoral
approach. RA is associated with a significant reduction of the duration
of the procedure, radiation exposure and all parameters of procedural
discomfort.

P-203
The success of direct percutaneous sac injection with N-butyl
cyanoacrylate for type II endoleak management: a singlecenter retrospective review
M. Orešnik1, D. Kuhelj2
1Institute of Radiology, University Medical Centre Ljubljana, Ljubljana,
Slovenia, 2Clinical Radiology Institute, University Medical Centre
Ljubljana, Ljubljana, Slovenia
Purpose: To determine the success of direct percutaneous sac
injection (DPSI) for type II endoleak management, using solely N-butyl
cyanoacrylate (NCBA) – lipiodol mixture as an embolic agent.
Material and methods: Over a 6-year period, 26 patients with type
II endoleak (mean age 77.4 years, range 63-88) underwent DPSI due
to aneurysm sac growth after EVAR. Average time from EVAR to DPSI
was 52.8 months, and average aneurysm sac size prior to embolization
was 77.1 mm. Primary endpoints were aneurysm sac stabilization and
technical success, defined as the ability to enter the desired aneurysm
sac. Secondary endpoints included complications and aneurysm
related deaths.
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Results: In total, 32 DPSI were performed in 26 patients; overall
technical success rate was 97%. Six patients were excluded due to
additional use of coils (n=4), coexisting type I endoleak (n=1) and no
follow-up (n=1). In remaining 20 patients treated solely with NBCA
and lipiodol, sac stabilization was achieved in 13 patients (65%) and
progression was noted in 7 cases (35%). Reintervention was performed
in 5 patients, while 1 patient was not treated due to multiple
comorbidities and in another, sac growth stabilized 49 months after
DPSI. Mean follow-up was 24.1 months. Stent graft perforation was the
only existent complication. One patient without adequate follow-up
died due to aneurysm rupture 14 months after DPSI.
Conclusion: Our results confirm that DPSI with NBCA is successful in
almost two thirds of cases, while reinterventions are feasible. Adequate
follow-up in these patients prevents ruptures. Further studies should
confirm our results.

P-204
Non-ischaemic priapism: Erectile dysfunction and haemodynamic abnormalities on Doppler after embolization. When
should repeat angiography be considered?
C. von Stempel1, A. Kirkham2, M. Walkden2
1Imaging, UCH London, London, United Kingdom, 2Radiology, UCLH,
London, United Kingdom
Purpose: Non-ischaemic priapism (NiP) results from traumatic
fistulation between the cavernosal arteries and erectile bodies. Superselective embolization (SsE) is useful when conservative measures fail.
Approximately 15% of cases require at least 1 repeat embolization for
refractory priapism.
Persistent abnormal low resistance waveforms are detected on early
follow-up Doppler studies despite flaccidity in a small proportion of
cases. Follow-up shows gradual improvement in erectile function and
Doppler traces in the majority of these.
Persisting erectile dysfunction occurs in 5 to 39% of all NiP cases.
Material and methods: Retrospective analysis of 19 cases of NiP.
Diagnostic and follow up imaging (Doppler and angiography) and
clinical data were analysed.
Mean velocity (MV) is a measure of net-flow through the penis and is
a more useful value than PSV/EDV/RI alone.
Results: Group A:
* 3/12 cases responded to conservative treatment. 9/12 cases
responded to SsE. All cases returned to normal erectile function at
4 - 12 months.
Median cavernosal artery MV fell from 51cm/sec (at diagnosis) to
2.5cm/sec (post-resolution)
Group B:
* 7 cases were embolized but reported erectile dysfunction at 3
months.
Flaccid state but persistent low-resistance waveforms were
demonstrated at 1 – 4 months (Median MV 19 cm/sec).
* 5 cases underwent repeat embolization with return of normal
erectile function at 1 year (Median MV 3.6cm/sec).
Conclusion: Persistent low resistance waveforms were seen in 7/19
cases of NiP despite resolution of priapism after embolization.
These cases complained of erectile dysfunction.
Repeat embolization in 5/7 resulted in resolution of normal Doppler
waveforms and return of erectile function to baseline.
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P-205
PAVMs embolisation with Amplatzer plug IV in patients with
hereditary haemorrhagic telangiectasia
S. Bongiovanni, I. Baralis, E. Peano, F. Pedrazzini, A. Balderi,
M. Grosso
Radiology, Ospedale Santa Croce e Carle, Cuneo, Italy
Purpose: The aim of our study was to determine the efficacy and
safety of high-flow Pulmonary ArterioVenous Malformations (PAVMs)
embolisation in patients with Hereditary Haemorrhagic Telangiectasia
(HHT) using Amplatzer Vascular Plug type IV.
Material and methods: From October 2010 to February 2018,
were embolised 148 PAVMs, during 66 procedures, performed on
60 patients, referred by the HHT-NET “Network of Centres for the
Treatment of Hereditary Haemorrhagic Telangiectasia” and enrolled
in a screening programme of HHT families.
All patients underwent clinical evaluation, abdomen ultrasound,
echocardiography with bubble study and chest Computed
Tomography (CT).
Results: All 148 embolizations using Amplatzer plug IV were
successful, with complete PAVMs exclusion.
There were no plug migrations. One hemiparesis solved after 12 hours
and one paresis of the fourth and fifth finger solved in one week.
CT angiography follow-up (mean 36 months) showed only two
recurrences (1,4%).
Conclusion: Percutaneous embolisation has became the first line
treatment for PAVMs, showing high efficacy and minimal invasiveness
compared to thoracotomy.
From 2009 is available Amplatzer Plug type IV, that can be deployed
using 4 or 5 French catheters.
This device has some advantages, such as more flexible delivery wire,
multi-layered nitinol mesh, various diameters and, in our experience,
lower recanalization rate (1,4%) compared to coils (21,1%). Despite
the high device cost, it allows a time and money saving treatment,
comparing to usual multiple coils deployment, preserving the same
invasiveness.
The Amplatzer Plug IV might become the device of choice for the
embolisation of PAVMs with feeding arteries smaller than 6mm in
diameter.

P-206
Variations of the bronchial arteries’ origin: review of multidetector CT and digital subtraction angiography in 600 patients
W.S. Choi1, H.-C. Kim1, H.J. Jae2, S. Hur3, J.W. Chung1, D. Kim4
1Radiology, Seoul National University Hospital, Seoul, Korea,
2Department of Radiology and Emergency Medicine, Seoul National
University Hospital, Seoul, Korea, 3Radiology, Seoul National University,
Seoul, Korea, 4Interventional Radiology, Seoul National University
Hospital, Seoul, Korea
Purpose: To evaluate the variations of the bronchial arteries’ origin by
reviewing multidetector computed tomography (MDCT) and digital
subtraction angiography (DSA) in large population.
Material and methods: From July 2008 to December 2014, 600
individuals with hemoptysis underwent initial bronchial artery
embolisation (BAE) in our institute. Both MDCT and DSA were
reviewed for evaluation of the origins of the bronchial arteries. Threedimentional (3D) reconstruction image of MDCT was used to compare
DSA findings.
Results: MDCT showed a single or multiple bronchial artery which
ranges from two to four arteries each side. The most common case is
a single artery in the both sides (n = 262). Among the ectopic bronchial
arteries (n = 174), concavity of aortic arch is the most common origin
(n = 107), followed by subclavian artery (n = 23), internal mammary
artery (n = 16), thyrocervical trunk (n=15), lower descending thoracic
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aorta (n=10), ascending aorta, innominate artery, and common carotid
artery (n = 1). Most of patients, especially in the right bronchial artery,
have at least one shared origin of a bronchial artery and an intercostal
artery, which is called intercostobronchial trunk (IBT). Left bronchial
artery tends to originate directly from descending thoracic aorta. All
the 600 patients underwent BAE with angiographic device and over
the 95% of patients showed technical success.
Conclusion: MDCT with 3D reconstruction and angiographic
finding can provide precise anatomy of bronchial arteries. And we
could achieve high technical success rate of BAE with this important
anatomical information.

P-207
Prostatic artery embolization in large prostate: experience in
31 patients
F. Barbosa1, P. Brambillasca1, S. Secco1, P. Gemma1, M. Nichelatti1,
A. Galfano1, R. Vercelli2, A. Militi1, C. Migliorisi3, M. Solcia1,
A.M. Bocciardi1, A.G. Rampoldi2
1Interventional Radiology, ASST Grande Ospedale Metropolitano
Niguarda, Milano, Italy, 2Interventional Radiology, Ospedale Niguarda,
Milan, Italy, 3Interventional Radiology, Ospedale Niguarda Ca’Granda
Milano, Milan, Italy
Purpose: To prospectively assess discontinuation of indwelling
bladder catheter (IBC) and relief of lower urinary tract symptoms
(LUTS) due to Benign Prostatic Hyperplasia (BPH) following prostate
artery embolization (PAE) in patients with large prostate.
Material and methods: From December 2014 to November 2017 of
246 patients underwent PAE, of theses 31 had large prostate (prostatic
volume over 100g). Patients were followed for at least 2 months and
evaluated for International Prostate Symptom Score (IPSS), Quality Of
Life (QOL). Statistical Analysis was carried out by Student’s t-test for
paired data, after checking for normal distribution with the ShapiroWilk test. For the QOL measure was used the Wilcoxon test for paired
data.
Results: Of 31/246 (13%) patients with giant prostate (median prostate
volume was 141.558cm3); 13 had IBC and 18 LUTS. Of 13 patients with
IBC 5 have had previous urinary sepsis and the medium time of IBC was
6.5months (2-13months), median prostate volume was 124,965cm3
(100.670-193.653cm3). The IBC was removed of 11 patients (85%). Of
18 patients with LUTS median prostate volume was c153.542cm3
(101.964-251.354cm3). The IPSS reduction was significant (p=0.000016)
from 20,05±4.17 to 11.80±5.48; the QOL Due to Urinary Symptoms
significantly improved (p=0.000270) from median value 5.0 (range
from 3.0 to 6.0) to 1.0 (range from 0.0 to 5.0) No major complications
was observed. Clavien II complications were reported in 10 patients
due to post-embolization syndrome. No recurrent acute urinary
retention was observed.
Conclusion: PAE is a safe and feasible for the relief of LUTS and IBC in
patients with large prostate.
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P-208
Prostate vascularity assessed by dynamic contrast enhanced
MRI preoperatively and its correlation with clinical and volumetric outcomes following prostatic artery embolisation
A. Macdonald1, H. Corrigall2, M.W. Little3, R. Macpherson2,
T. MacKinnon4, P. Boardman5, C.R. Tapping2
1Radiology, John Radcliffe Hospital, Oxford, United Kingdom,
2Radiology Department, Churchill Hospital, Oxford University
Hospitals NHS Foundation Trust, Oxford, United Kingdom, 3Radiology,
Royal Berkshire NHS Foundation Trust, Reading, United Kingdom,
4Interventional Radiology, Oxford University Hospitals, John Radcliffe,
Oxford, United Kingdom, 5Radiology, Churchill Hospital, Oxford, United
Kingdom
Purpose: Preoperative multi-parametric MRI is a useful adjunct
to the preoperative assessment of patients prior to Prostate Artery
Embolisation (PAE) for benign prostatic hyperplasia (BPH). As well
as identifying potential malignancy it has also recently been shown
that differentiation of non adenomatous from adenomatous dominant
prostates can be predictive of outcome. We hypothesised that further
analysis of prostate artery vascularity by means of Dynamic Contrast
Enhancement (DCE) MRI may be of benefit in identifying patients who
will have a favourable outcome following PAE.
Material and methods: Patients who had undergone PAE for BPH
were identified retrospectively. Adenomatous and non-adenomatous
enlarged glands were analysed separately to avoid potentially
confounding the analysis. On preoperative DCE MRI regions of interest
were drawn around prostate, gluteus muscle and the external iliac
artery to generate dynamic enhancement curves.
Steepness of upslope and peak prostate enhancement were compared
with adjacent skeletal muscle as a marker of prostate vascularity. This
was in turn correlated with the clinical outcome scores and gland
volume at 3 and 12 months.
Results: There was marked variability in prostate enhancement
characteristics in both adenomatous and non adenomatous glands.
Comparison of vascularity in relation to baseline muscle enhancement
allowed stratification against clinical outcome.
Conclusion: Preoperative multi-parametric MRI is a useful adjunct
in the assessment of patients prior to prostate artery embolisation.
Assessment of prostate vascularity by DCE MRI is a straightforward
and useful tool to aid patient selection.

P-209
Embolization of recurrent wide-neck visceral aneurysms after
initial endovascular treatment
M. Inoue1, S. Nakatsuka1, J. Tsukada2, M. Tamura2, N. Ito2, M. Misu2,
M. Jinzaki2
1Diagnostic Radiology, Keio University, School of Medicine, Tokyo,
Japan, 2Diagnostic Radiology, Keio University, Tokyo, Japan
Purpose: It is technically difficult to treat wide-necked visceral artery
aneurysms by sack packing. Various tools and techniques have been
introduced to overcome the related technical limitations.
The purpose of this study was to evaluate the rate of coil compaction
following sac packing of wide-neck visceral aneurysms and the
feasibility of additional coil embolization
Material and methods: Fourteen wide-neck visceral aneurysms in
15 patients were treated by the endovascular method from February
2013 to October 2017. The mean diameter and dome-to-neck ratio
was 19.1mm and 1.45, respectively. We used double microcatheters,
neckplasty, and/or stent assisted technique for the first trial.
Results: All procedure were completed with preservation of the
parent artery. Mean volume embolization ratio (VER) was 32.0%. In
2 cases of renal artery aneurysms, coil compaction was detected and
additional coil embolization was required. The size of aneurysms and
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VER was 18.3 and 24.7mm in one case and 20.7 and 34.5mm in the
other case. In both cases, aneurysms were located in trifurcation of
the renal arteries. Re-embolization required neckplasty technique
using double balloon catheter in one case. In the other case, steering
catheter was required to advance the wire to the distal branch without
passing through the gap of the existing coils. Then, embolization
under neckplasty technique was performed. Both aneurysms were
successfully embolized without coil protrusion into the parent artery.
Conclusion: Coil compaction occurred in large aneurysms.
Recurrences from coil compaction were safely treated by
re-embolization using novel adjunctive techniques and peculiar
devide.

P-210
Emergency transarterial embolization in postoperative hip
bleeding: indications, techniques, and results in a retrospective cohort
E. Lanza1, R. Muglia2, M. Tramarin3, D. Poretti4, L. Solbiati5,
V. Pedicini1
1Radiology, Humanitas Research Hospital, Rozzano, Italy, 2Radiology,
Humanitas University, Rozzano, Italy, 3Diagnostic and Interventional
Radiology, San Paolo Hospital - Milan, Milan, Italy, 4Radiology,
Humanitas Research Hospital, Rozzano (Milano), Italy, 5Division of
Radiology, Humanitas University and Research Hospital, Rozzano
(Milan), Italy
Purpose: To review our 11-year experience of transarterial
embolization (TAE) for postoperative bleeding after hip surgery and
to outline indications and results.
Material and methods: We retrospectively evaluated 44 patients (M:F
= 17:27; median age = 67.6 years) who underwent TAE in our Institution
from 2006 to 2017. 70.5% of them underwent total hip arthroplasty,
20.5% open reduction internal fixation, 8% acetabular revision, and 2%
external fixation. Preoperative multidetector computed tomography
angiography (MDCTA) was used in 24 (53%) cases and showed arterial
extravasation in 16 of them (66%). Thirty TAEs (66.5%) were performed
within a week from surgery; active haemorrhage was seen in 37
(82%) angiograms. We used gelfoam, microparticles, coils, n-butyl
cyanoacrylate and combinations of them as embolic materials.
Results: Bleedings were stopped in all cases and were most frequently
sustained from branches of the deep femoral artery (n = 19). Permanent
embolization agents (microparticles, coils, n-2-butyl-cyanoacrylate)
were used in 84.5% of cases; temporary agents (gelfoam) in 15.5%. One
procedure was complicated by dissection of a small artery without
consequences. Hospital discharge occurred averagely 19 days postTAE (range = 3-104 days; median = 16.5 days). One-month survival
rate was 97.7%: 1 patient died 3 days after TAE due to ischemic bowel
perforation.
Conclusion: TAE is safe and effective in stopping the bleeding of
the hip region and should be performed early, to avoid irreversible
ischemic damage. MDCTA can be used to confirm doubtful evidence
of ongoing bleeding. Several embolic materials can be used, each one
offering different advantages. Low complication and mortality rates
were observed.

P-211
The use of 5-Alpha-Reductase inhibitors prior to prostatic
artery embolization (PAE) and its effect on clinical outcome
L. Cardarelli-Leite, A.M. de Assis, A.M. Moreira, A.F. Rodriguez,
F.C. Carnevale
Institute of Radiology - Interventional Radiology, University of Sao
Paulo, São Paulo, Brazil
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agent. Therefore, patients in use of 5 alpha-reductase inhibitors
(5ARIs) could hypothetically have worst clinical results after PAE, due
to microvessel density reduction promoted by this medication class.
The purpose is to compare the 12 months post-PAE clinical outcomes
of patients that were using 5ARIs with those who weren’t.
Material and methods: Retrospective single center study from 2010
– 2017 included all patients submitted to PAE due to LUTS secondary
to BPH. Those who had previously underwent TURP or PAE were
excluded.
Primary outcomes were improvement of IPSS and QoL and incidence
of clinical failure (IPSS>7 or QoL>2) after 12 months follow-up.
Secondary outcomes included prostatic volume reduction and Qmax
improvement.
Results: 155 patients were included; 115 were not in use of 5ARIs
during PAE (N-5ARI) and 40 were in use of 5ARIs (Y-5ARI). Baseline
characteristics included: age; PSA; procedural time; IPSS; QoL; Qmax;
prostatic volume; embolic agent diameter and use of conventional or
PErFecTED technique. Both groups were statistically homogeneous
(p>0.05).
12 months follow-up N-5ARI vs Y-5ARI: IPSS -77.9% vs -74.4% (p=0.82);
QoL -68% vs -67.1% (p=0.74); Qmax +211.1% vs +233.6% (p=0.49);
prostatic volume -22% vs -21.9% (p=0.34); clinical failure 19.6% vs
20% (p=0.96).
Conclusion: Patients that were in use of 5ARIs when submitted to PAE
did not have a worse clinical outcome after 12 months follow-up when
compared to those who weren’t in use.

P-212
Novel interventional imaging and treatment of chyluria
A. Gurevich1, G.J. Nadolski2, M. Itkin3
1Sackler Faculty of Medicine, University of Tel Aviv, Ramat Aviv, Israel,
2Radiology, Hospital of the University of Pennsylvania, Philadelphia,
PA, United States of America, 3Department of Radiology, University
of Pennsylvania Medical Center, Philadelphia, PA, United States of
America
Purpose: Chyluria is a rare medical condition characterized by
presence of chyle in urine. If left untreated, chyluria can lead to
nutritional problems, immunosuppression, and urinary retention.
Here we demonstrate the effectiveness of dynamic contrast enhanced
magnetic resonance lymphangiography (DCMRL) and lymphatic
embolization for treatment of idiopathic chyluria.
Material and methods: Between May 12th 2016 and August 7th 2017,
3 (2M) adult patients diagnosed with idiopathic chyluria, who
presented with urinary obstruction, were referred for treatment.
All patients underwent DCMRL. Two patients underwent intranodal
lymphangiography followed by fluoroscopy-guided lymphatic
embolization with N-BCA and/or Lipiodol.
Results: DCMRL was successful in identifying the communications
between the retroperitoneal lymphatics and collecting system of
the left kidney in all three patients. In all patients, the thoracic duct
was dilated and tortuous. Two patients underwent two sessions of
intranodal lymphangiography and lymphatic embolization with
complete resolution of their symptoms. In both patients, the site
of leak on fluoroscopic lymphangiography corresponded to the
abnormality observed on DCMRL. Third patient opted not to undergo
intervention.
Conclusion: DCMRL and intranodal lymphangiography were able to
detect the communications between the retroperitoneal lymphatic
ducts and left kidney collecting system in subjects with chyluria. The
findings of a dilated and tortuous thoracic duct suggest possible
congenital development of lymphatic reflux due to thoracic duct
obstruction. Lymphatic embolization proved to be a safe, efficacious
and minimally invasive solution for patients with chyluria.

Purpose: PAE is a transarterial technique and depends on adequate
blood supply to the prostatic gland for deliverance of the embolic
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P-213
In vitro study of the effects of increased temperature on the
glue viscosity and its potential role for bronchial arterial
embolization using microballoon systems
T. Mine1, T. Hasebe2, K. Bito3, T. Hayashi4, T. Matsumoto2,
G. Benndorf5
1Radiology, Nippon Medical School Chiba Hokusoh Hospital,
Inzai, Japan, 2Radiology, Tokai University Hachioji Hospital, Tokyo,
Japan, 3Mechanical Engineering, Keio University, Kanagawa,
Japan, 4Radiology, Tokai University Tokyo Hospital, Tokyo, Japan,
5Neuroradiology, Copenhagen University Hospital, Rigshospitalet,
København Ø, Denmark
Purpose: Glue (n-butyl-2-cyanoacrylate [NBCA]) is one of the
main embolic materials in bronchial artery embolizations (BAE) for
hemoptysis. While vascular occlusions caused by glue are more
permanent, distal penetration can be limited by the viscosity of
the glue mixture with Lipiodol. We studied the effects of increased
temperature on the glue viscosity in vitro and evaluated its clinical
feasibility.
Material and methods: Sequential viscosity changes of glue mixtures
with various ratios (NBCA:Lipiodol = 1:0, 1:2, 1:3, 1:4, 1:6, 1:8, and 0:1)
during stepwise temperature increase from 4 to 60 ºC were measured.
Then warmed glue (40 ºC) with a reduced viscosity of approximately
50%, was injected in 5 patients during 6 BAE sessions using single
(3 sessions) and triaxial (3 sessions) microballoon systems to create
flow-arrest.
Results: Glue viscosity increased with higher amounts of Lipiodol
and decreased with higher temperatures. With ratios of 1:2 and 1:3,
the viscosity decreased by about 50% after 20 sec of warming of the
mixture from room temperature (20 ºC) to 40 ºC. In a small case series,
BAEs were technically successful and hemoptysis were controlled in
all patients during follow-up period.
Conclusion: Pre-procedural warming of glue results in decreased
viscosity and more distal penetration and less proximal vessel
occlusion. Its use is clinically feasible and improves control over glue
distribution especially under flow-arrest conditions. This method may
lead to higher technical success rates and better clinical outcomes in
patients with hemoptysis undergoing BAE.

P-214
Spontaneous bleeding in patients who receive anticoagulant
therapy (AT) treated with transarterial embolization (TAE)
R. Candelari1, M. Rosati1, A. Borgheresi2, P. Boscarato1, C. Micarelli1,
M. Fichetti1, S. Alborino1, A. Dimitriadou3, E. Paci1
1Radiologia Interventistica, Azienda Ospedaliera Ospedali Riuniti,
Ancona, Italy, 2Radiology, School of Radiology, Università Politecnica
delle Marche, Ancona, Italy, 3Radiology, ASUR2, Ancona, Italy
Purpose: To retrospectively evaluate over a 2-year period clinical
features and outcomes of patients treated with anticoagulant therapy
(AT) developing spontaneous extraperitoneal hemorrhage (SEH)
referred to transarterial embolization (TAE).
Material and methods: Patients treated with AT (oral, OAT; not oral,
NOAT), who accessed to Emergency Department (ED) for suspected
SEH between Jan 2013 and Dec 2016 were retrospectively selected
from clinical records. SEH was diagnosed with Computed Tomography
(CT, Philips Brilliance16) with contrast media (Iopamidol370 mg/ml,
Iopamiro, Bracco, Italy). Exclusion criteria were lack of clinical data,
trauma history at access, and absence of AT. Patients with SEH and
arterial contrast extravasation (ACE) at CT underwent to TAE.
The AT regimen, angiographic findings, bleeding arteries, procedure
length, post procedure outcomes were recorded. Statistical analysis
was performed with Mann-Whitney test and survival analysis with
logrank test and Kaplan-Meier curve.

Posters

247

Results: 48 patients (29 females; mean age 79 y.o., range 31-102 y.)
were selected. 27 patients had NOAT and 21 OAT. 43/48 patients
had ACE at CT and underwent angiography. 29/43 patients had ACE
confirmed at angiography. Angiographic stop bleeding was achieved
in all 29 cases.
Patients with lumbar bleeding had longer procedure length
(p=0.0485), lower hemoglobin values (p=0.0066) and longer hospital
stay (p= 0.0251) than other sites of bleeding. AT regimens were not
statistically related to bleeding sites. No statistical differences in
survival at 2 years follow-up were outlined.
Conclusion: TAE was effective for the management of SEH. Lumbar
artery bleeding lead to higher blood loss, longer procedures and
longer hospital stay.

P-215
Direct percutaneous sac puncture for type II endoleak
management
G. Falcone1, M. Citone2, F. Mondaini2, C. Raspanti1, G. Gabbani1,
E. Casamassima1, F. Fanelli3
1Interventional Radiology Unit, Careggi University Hospital, Florence,
IT, 2Radiology, Careggi University Hospital, Florence, IT, 3Vascular and
Interventional Radiology Unit, “Careggi” University Hospital, Florence,
IT
Purpose: Tipe II Endoleak (EL) represents the most common
complication of endovascular aortic repair (EVAR).
Treatment managment are based on arterial embolization of the ileolumbar branches and/or inferior mesenteric artery. However in some
cases embolization cannot be successfully performed. We report our
experience with direct trans-lumbar sac embolization.
Material and methods: Thirty-nine patients with EVAR type II EL
underwent EL embolization due to an increase of sac diameter
(>5mm in the last 6months.) Direct sac puncture via trans-lumbar
approach was carried out. Patients were prone under local
anesthesia. CT-fluoroscopy was used as a guidance for sac punture
and embolization. Sac access was performed using a 5-Fr needlecatheter. A coaxial system (4Fr catheter + 2.7 microcatheter) was used.
Embolization of the sac and feeding vessels was done using Onyx
with/out combination with coils. Follow-up evaluation was done at
3, 6, 12 months.
Results: Technical success - complete sac exclusion-was achieved
in all cases (100%). No minor or major complications were observed.
Reintervention was necessary in 2 pts (5.12%) due to sac reperfusion.
This was correlated to the learning curve. After second reintervention
no sac reperfusion occurred. At 12-months CT-scan skrinkage of sac
was observed in 30 patients (76.92%), while in 9 (23.07%) the sac
remain stable. No evidence of recurrent EL in all cases.
Conclusion: Trans-lumbar direct sac puncture seems to be a safe and
effective technique allowing complete sealing of the feeding vessels
and of the aneurysmatic sac.

P-216
Intra-arterial thrombolytic therapy in addition to mechanical
trombectomy in the MR CLEAN registry
A. Mazuri1, R.P. Bokkers2
1Radiology, University Medical Center Groningen, Groningen,
Netherlands, 2Medical Imaging Center, Department of Radiology, UMC
Groningen, Groningen, Netherlands
Purpose: The efficacy of mechanical thrombectomy (MET) in case of
occlusion of the proximal arteries in the anterior intracranial circulation is beyond a shadow of a doubt. The purpose of this study is to
analyze how often intra-arterial thrombolytic therapy (IAT) in addition
to MET is used in the MR CLEAN registry (a prospective Dutch registry
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of patients treated with MET) and to report the safety and outcome
of this additional IAT.
Material and methods: Data from MR CLEAN registry from April
1 2014 until June 15 2016 were used for this purpose. The primary
endpoint was the distribution of modified Rankin scale (mRS) at 3
months; with the secondary endpoints being successful recanalization,
neurological improvement and occurrence of symptomatic
intracerebral hemorrhage (SICH).
Results: In only 56 of the 1322 included patients (4,2%) IAT was
administered during the MET. The overal distribution of mRS was not
different between patients treated with and without IAT. However
patients with IAT had lower recanalization rates compared to patients
without IAT. There was no difference in incidence of SICH after the
treatment in the two groups. IAT was not associated with better
functional outcome (aOR 1,1 95% CI 0,66-1,85; p=0,71).
Conclusion: Additional IAT does not increase the chance of a favorable
outcome during MET. Thrombus composition is maybe one of the
explanations for the lack of effect of IAT; it is likely that IAT was applied
in those patients in whom the clots were hard to remove with the
common MET.

P-217
Spontaneous hemorrhage of the rectus sheath in anticoagulated patients: super-selective transcatheter arterial embolization technique
U.G. Rossi1, P. Torcia2, A.M. Ierardi3, A. Valdata1, F. Pinna1,
N. Camisassi4, G. Carrafiello5, M. Cariati6
1Interventional Radiology Unit, E.O. Galliera Hospital, Genova, Italy,
2Radiology and Interventional Radiology, San Carlo Borromeo Hospital,
Milan, Italy, 3Radiology, University of Milan, San Paolo Hospital, Milan,
Italy, 4Radiology, IRCCS San Martino, Genova, Italy, 5Diagnostic and
Interventional Radiology, University of Milan, Milan, Italy, 6Diagnostic
Sciences, San Carlo Borromeo Hospital, Milan, Italy
Learning objectives: To assess the management of spontaneous
hemorrhage of the Rectus Sheath in anticoagulated patients by superselective transcatheter arterial embolization technique.
Background: Spontaneous hemorrhage of the rectus sheath in
anticoagulated patients could be an emergency clinical condition.
The hematomas originate from tears in muscle fibres and are rarely
bilateral. Patients with hemodynamically unstable condition with
MD-CT signs of active bleeding necessitate to urgent medical and
invasive treatments. Nowadays, super-selective transcatheter arterial
embolization is considered the first line treatment procedure.
Clinical Findings/Procedure: In patients with spontaneous
hemorrhage of the Rectus Sheath in anticoagulation patients,
MD-CT is the gold standard imaging technique because it identified
the location and the number of active bleeding. In this poster we
illustrate: 1) muscle and arterial anatomy of rectus sheath, 2) MD-CT
and selective angiography of epigastric artery, 3) the reason of
super-selective catheterization, and 4) discuss technical aspects of
the embolic materials used to stop the active bleeding of the feeding
artery of rectus sheath.
Conclusion: Super-selective transcatheter arterial embolization of
spontaneous hemorrhage of the rectus sheath in anticoagulation
patients is safe and feasible, with satisfactory efficacy if done with
correct technique.
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P-218
Diagnosis and grading of splenic injuries in abdominal major
trauma for planning interventional radiology management
U.G. Rossi1, P. Torcia2, A.M. Ierardi3, F. Pinna1, A. Valdata1,
N. Camisassi4, G. Carrafiello5, M. Cariati6
1Interventional Radiology Unit, E.O. Galliera Hospital, Genova, Italy,
2Radiology and Interventional Radiology, San Carlo Borromeo Hospital,
Milan, Italy, 3Radiology, University of Milan, San Paolo Hospital, Milan,
Italy, 4Radiology, IRCCS San Martino, Genova, Italy, 5Diagnostic and
Interventional Radiology, University of Milan, Milan, Italy, 6Diagnostic
Sciences, San Carlo Borromeo Hospital, Milan, Italy
Learning objectives: To describe and illustrate type and grading
for spleen injuries in abdominal major trauma for the planning of
conservative, interventional radiology and surgery management.
Background: Abdominal major trauma can lead to various organs
and structure injuries, and the most frequent is the spleen. The
American Association for the Surgery Trauma grading system is widely
used by emergency radiology and physician. MD-CT in abdominal
major trauma is the first line imaging modality to determine the
diagnosis and to plan the possible therapies. Interventional radiology
management, with transcatheter embolization is one of the possible
treatments.
Clinical Findings/Procedure: With a perfect knowledge of the
American Association for the Surgery Trauma grading system,
the patient can be immediately send to its most appropriate
management. The aim of this poster is to illustrate: 1) describe he
American Association for the Surgery Trauma grading system, 2) the
possible conservative, endovascular and surgery therapies, 3) imaging
evaluation of splenic injury, 4) focusing on possible advantages of
interventional radiology procedures and their follow-up.
Conclusion: A better knowledge of spleen injuries in abdominal major
trauma, in particular on MD-CT, can lead to more rapid diagnosis and
consequently to a correct treatment from the patient.

P-219
Interventional radiology point of view in massive arterial
hemoptysis: from the diagnosis to the embolization
U.G. Rossi1, P. Torcia2, F. Pinna1, A. Valdata1, N. Camisassi3,
A.M. Ierardi4, G. Carrafiello5, M. Cariati6
1Interventional Radiology Unit, E.O. Galliera Hospital, Genova, Italy,
2Radiology and Interventional Radiology, San Carlo Borromeo Hospital,
Milan, Italy, 3Radiology, IRCCS San Martino, Genova, Italy, 4Radiology,
University of Milan, San Paolo Hospital, Milan, Italy, 5Diagnostic and
Interventional Radiology, University of Milan, Milan, Italy, 6Diagnostic
Sciences, San Carlo Borromeo Hospital, Milan, Italy
Learning objectives: To describe the role of the Interventional
Radiology in the management of massive arterial hemoptysis,
with with emphasis from the clinical / diagnostic evaluation to the
therapeutic phase.
Background: Massive arterial hemoptysis is one of the most
important of all respiratory emergencies. Despite advances in medical
and intensive care unit management, massive hemoptysis remains a
serious threat. A clinical and diagnostic evaluation is crucial to setting
the correct therapy as early as possible. Treatments of hemoptysis
uses are: conservative, surgical and radiological interventional
(embolization). Today bronchial and nonbronchial systemic artery
embolization is considered the first line therapy in massive arterial
hemoptysis. Knowledge of bronchial artery anatomy, together with
an understanding of the pathophysiologic features of massive arterial
hemoptysis, are essential for performing transarterial embolization in
affected patients.
Clinical Findings/Procedure: The aim of this poster is to describe: a)
the definition, b) the causes and pathophysiologic features, c) imaging
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diagnosis of massive arterial hemoptysis, d) discuss the technique
of embolization, e) and complications associated with transarterial
embolization.
Conclusion: Massive hemoptysis constitutes a significant and often
life-threatening respiratory emergency. The interventional radiologist,
in this pathological clinical state, has an essential role ranging from
diagnosis to embolization treatment.

P-220
Structured approach to bronchial artery embolization, tips and
tricks and dangerous vessels
S.A. Cornelissen, L. Bonne, G. Maleux
Radiology, University Hospitals Leuven, Leuven, Belgium
Learning objectives: To provide a pictorial approach of how to
perform a bronchial artery embolization: which vessels should be
imaged, how to recognize contraindications (such as anterior spinal
artery), how to perform the embolization itself.
Background: Bronchial artery embolizations are not without risks,
reported serious complications are spinal cord ischemia or ischemic
stroke. Therefore it is important for interventional radiologists to
be familiar with the appearance of dangerous vessels and to use
embolization material which minimizes risks.
Clinical Findings/Procedure: We provide a pictorial essay of which
vessels should be imaged in a complete angiographic examination
of patients with hemoptoe. We provide examples of hypertrophic
bronchial arteries originating from the usual level of the aorta, but
also from the internal mammary artery, the inferior phrenic artery,
the thyreocervical trunk and the vertebral artery. We also provide
an example of a clearly visible anterior spinal artery, which is a
contraindication for embolization on this level.
Conclusion: A structured approach in bronchial artery embolization
consists of imaging of the descending thoracic aorta including the
level of the celiac trunk as well as both subclavian arteries. The anterior
spinal artery should be recognized on the images and embolization
on this level is contraindicated.

P-221
Variant arterial anatomy related to prostate artery
embolisation
S. Nirmalarajan1, G. Schlaphoff2
1Medical Imaging Department, Prince of Wales Hospital, Randwick,
NSW, Australia, 2Department of Interventional Radiology, Liverpool
Hospital, Liverpool, NSW, Australia
Learning objectives:
1. To provide a comprehensive review of variant prostate arterial
anatomy related to prostate artery embolisation (PAE).
2. To compare the reported incidence of variant prostate arterial
anatomy with findings from a case series of PAE at a single
Australian institution with illustrative angiographic examples.
3. To describe the impact of variant arterial anatomy on PAE
technique.
Background: PAE is increasingly recognised as an effective treatment
option for patients with symptomatic benign prostatic hyperplasia.
One of the significant challenges posed by this procedure is accurate
identification of highly variable vascular anatomy.
Clinical Findings/Procedure: The internal iliac artery (IIA) branching
pattern is highly variable; however, it usually bifurcates into an anterior
and posterior division. The branches of the anterior division include
the internal pudendal, middle rectal, obturator, inferior gluteal,
superior vesical and inferior vesical arteries. The prostate artery is
most commonly reported to arise from the internal pudendal artery,
the anterior division of the IIA or the gluteal-pudendal trunk. Variant
origins of the prostate artery from the obturator, middle rectal, inferior
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gluteal, accessory internal pudendal arteries and the posterior division
of the IIA have been described. Variant arterial anatomy has been
illustrated in this study using angiographic examples from a case series
of PAE at a single Australian institution.
Conclusion: This review illustrates the wide range of variation in
prostate arterial anatomy. A comprehensive understanding of these
variations is important for performing safe and effective embolisation.
Accurate identification of variant anatomy contributes to improved
technical success and reduces the risk of non-target embolisation.

P-222
Management of difficult cases of balloon-occluded retrograde
transvenous obliteration for gastric varices
S. Takenaga1, K. Masuda1, K. Morikawa1, K. Michimoto2, Y. Matsui3,
S. Yamazoe4, H. Ashida3
1Radiology, The Jikei University Katsushika Medical Center, Tokyo,
Japan, 2Radiology, Fuji City General Hospital, Shizuoka, Japan,
3Radiology, Jikei Medical University Hospital, Tokyo, Japan, 4Radiology,
Tokyo Dental College Ichikawa General Hospital, Chiba, Japan
Learning objectives: To describe the various technical tips for difficult
cases of balloon-occluded retrograde transvenous obliteration (BRTO)
for gastric varices (GVs).
Background: In patients with BRTO, injecting liquid sclerosing
agents into the GVs is sometimes technically difficult owing to the
leakages into collateral vessels, such as the inferior phrenic and
pericardiophrenic veins. To resolve this problem, knowledge of several
techniques or approaches, including embolization of collateral vessels
and advancing the catheter beyond the collateral vessels, is important.
Clinical Findings/Procedure: For these collateral vessels, embolic
materials such as coil, ethanolamine oleate (stepwise injection),
50% glucose, and n-butyl-2-cyanoacrylate, are generally used. To
advance the catheter beyond the collateral vessels, the coaxial
double balloon catheter technique and/or the coaxial microcatheter
technique are effective. In extremely difficult cases, changing the
procedural approach to antegrade obliteration, such as percutaneous
transhepatic obliteration, is considered. Additionally, the use of foam
sclerotherapy that employs polidocanol or sodium tetradecyl sulfate
has also been reported in recent years.
Conclusion: During BRTO for GVs, technically difficult cases are
occasionally encountered. Interventional radiologists should be aware
of various technical options in order to deal with these problems.

P-223
Endovascular treatment for hepatic encephalopathy caused
by portosystemic shunts: a review of techniques and clinical
outcomes
S. Takenaga1, K. Masuda1, K. Morikawa1, Y. Matsui2, K. Michimoto3,
H. Ashida2
1Radiology, The Jikei University Katsushika Medical Center, Tokyo,
Japan, 2Radiology, Jikei Medical University Hospital, Tokyo, Japan,
3Radiology, Fuji City General Hospital, Shizuoka, Japan
Learning objectives: To describe the efficacy and safety, along
with the access routes, devices, and embolic agents used during
endovascular treatment (EVT) of refractory hepatic encephalopathy
(HE) caused by a portosystemic shunt.
Background: In patients with refractory HE caused by a portosystemic
shunt, interventional closure of the shunt vessel is now considered as
the first method of choice. To perform successful embolization, an
appropriate choice of access routes, devices, and embolic materials
is necessary.
Clinical Findings/Procedure: Depending on the position of the
portosystemic shunt, EVT for refractory HE can be performed using
antegrade techniques, such as percutaneous transhepatic obliteration
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and transileocolic vein obliteration, or retrograde techniques, such
as balloon-occluded retrograde transvenous obliteration; the latter
technique is less invasive and more preferred in Asia than the former.
Liquid or foamy embolic substances, including ethanolamine oleate,
sodium tetradecyl sulfate, polidocanol, and n-butyl-2-cyanoacrylate,
are used for embolization of portosystemic shunts. Although the
possibility of recanalization remains, coils and vascular plugs are
generally used because of the short procedure time.
The reported rates for technical success, short- to intermediate-term
improvement, and HE recurrence range from 86% to 100%, 85.7% to
100%, and 7.1% to 39.9%, respectively. The incidence of esophageal
varices after portosystemic shunt embolization ranges from 5% to
28.9%.
Conclusion: For embolization of portosystemic shunts in refractory
HE, a variety of technical approaches, devices, and embolic agents
can be selected depending on the needs of the patient. EVT is a safe
and highly effective therapy if employed properly in patients with HE.

P-224
Anterograde approach for large shunts embolization in
patients with refractory hepatic encephalopathy (RHE)
P. Sarlieve1, J. Albraldes2, R.J. Owen3
1Radiology, University of Alberta Hospital, Edmonton, AB, Canada,
2Medicine, Liver Unit, University of Alberta, Edmonton, AB, Canada,
3Radiology, University of Alberta, Edmonton, AB, Canada
Learning objectives: To qualitatively assess the transhepatic
approach in portosystemic shunt embolization with emphasis on
the use of liquid embolic agents, assessment of complication risk and
the use of periprocedural portal pressure monitoring in patients with
Refractory Hepatic Encephalopathy (RHE).
Background: RHE is a rare condition where one of the few treatment
options is embolization of these large shunts. This is performed from
a peripheral retrograde approach or a transhepatic anterograde
approach and often requires numerous coils or plugs. Post
embolization complications are common although predicting factors
are poorly understood.
Clinical Findings/Procedure: Between October 2015 and December
2017, 4 patients underwent large splenorenal shunts embolization for
RHE. All patients had cirrhosis, preserved liver function, were tumor
free and were not candidates for transplantation.
Embolization was successfull in all patients using a transhepatic
approach with coils and lipiodol-histoacryl. One patient had a prior
retrograde embolization attempt which was only partially successful.
The anterograde approach allowed a better understanding of the
shunt anatomy and facilitated the use of glue after framing of the
vein with coils. Resolution of encephalopathy occurred in all patients.
Two patients developed partial thrombosis of the splenoportal axis
which was managed with anticoagulants for both patients and
additional TIPS shunt insertion for one. The highest portal pressure
post embolization was recorded in these 2 patients.
Conclusion: The transhepatic approach allows a better understanding
of shunt anatomy facilitating the embolization procedure and
the use of glue. Periprocedural portal pressure monitoring may
help in identifying which patients are at higher risk of developing
postembolization complications.

P-225
Various utilization of endovascular plugs - a pictorial review
D. Jin, V. Yagnik, J. Smith, S. Fujimoto
Vascular & Interventional Radiology, Loma Linda University Medical
Center, Loma Linda, CA, United States of America
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or elective vascular occlusion, different parenchymal tracks can also
be performed with endovascular plugs. The purpose of this pictorial
review is to acquaint the reader with numerous uses of endovascular
plugs in a variety of settings; reviewing of indications, procedural
techniques, and outcomes.
Background: Utilization of endovascular plugs for exclusion of blood
flow is an essential strategy in a variety of interventional procedures.
Occlusion of blood flow is often needed to control life-threatening
hemorrhage. Additionally, it can be used for treatment for certain
pathologic conditions/pain. We illustrate the following cases in which
vascular plugs can be used:
1. Iatrogenic blunt trauma into a hepatic vein with a chest tube
2. Bleeding rectal varices and trans-hepatic track closure
3. Pulmonary AVM
4. Varicocele treatment
5. Treatment of collateral vessels in non-maturing AV fistula
6. Hepatic artery aneurysm endoleak repair
7. GDA embolization prior to Y-90 treatment
8. Internal iliac artery embolization
9. Splenic artery embolization secondary to trauma
Clinical Findings/Procedure: The above cases illustrate wide-ranging
techniques depending on the clinical situation. In addition to the
typical endovascular occlusions as described in the pictorial review,
we feature innovative/non-conventional usage of endovascular plugs.
In particular, obtaining access through a chest tube in an iatrogenic
hepatic vein injury was unique.
Conclusion: Endovascular plugs are a well-established method for
exclusion of blood flow throughout the intra- and extra-vascular
systems. It can be used in a variety of clinical situations as described
above while significantly decreasing morbidity.

P-226
The use of PHIL, a novel embolic agent in the peripheral
vascular system
A. Prashar, N. Shaida
Radiology Department, Addenbrooke’s Hospital, Cambridge, United
Kingdom
Learning objectives:
1. To understand the biomechanical properties of Precipitating
Hydrophobic Injectable Liquid (PHIL) - a new embolic agent
2. To understand the range of cliniccal scenarios in which PHIL can
be used in the peripheral/extracranial setting.
Background: PHIL is a new embolic agent that has specific properties
that make it useful in particular embolisation scenarios. It consists of a
polymer that is covalently bound to iodine molecules for radio-opacity
and then dissolved in DMSO. It is different to existing DMSO embolics
in that it behaves more as a liquid before precipitating in situ, in that
it provides less glare artefact on follow up CT and in that it is a yellow
liquid and therefore does not stain the skin. Emerging papers from
the neuro IR world have identified these properties as being useful for
certain situations like AVMs and dural fistulae. There is however very
limited data exploring the use of this new agent in the extracranial
circulation.
Clinical Findings/Procedure: Here we describe the use of PHIL in
a range of peripheral applications. These include peripheral AVMs,
type 2 endoleak embolisations, renal angiomyolipoma embolisation,
visceral aneurysms, GI pseudoaneurysms and haemoorhage control
in trauma. These each represent the first ever cases of their type
performed with this novel embolic agent.
Conclusion: PHIL is a novel embolic agent with specific properties
that make it highly suitable for use in a range of embolic applications
in the peripheral circulation.

Learning objectives: Various uses of endovascular plugs in the
peripheral vasculatures exist. Beyond typical hemorrhage control and/
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P-227
Emergency embolization: hunting bleeders all over the body
A.M.A. Moussa
Radiology, Ain Shams University, Cairo, Egypt
Learning objectives:
1. To understand that emergency embolization is a life saving
procedure that can be used in many different cases of life
threatening bleeding (GI bleeding, hematuria, epistaxis,
hemoptysis, post-partum hemorrhage).
2. To understand that embolization can be attempted in any case
of uncontrollable bleeding, with minimal consequences and
large rewards.
Background: Emergency embolization is a life saving procedure that
can be used in many different cases of life threatening hemorrhage.
The role it plays in emergency departments all over the world is
growing, and clinicians are becoming more oriented with it, and
decreasing their threshold for calling interventional radiology for
it. We will discuss briefly the emergency embolization procedures
offered by interventional radiologists for different forms of life
threatening hemorrhage.
Clinical Findings/Procedure: Emergency embolization for life
threatening hemorrhage follows many similar principles regardless
of the location of the bleeder. Emergency embolization can also
play a role in unexpected scenarios of bleeding. Here we will
display a selection of cases that show the importance of emergency
embolization as a tool for controlling hemorrhage all over the
body (Epistaxis, Hemoptysis, GI bleeding, Hematuria, Post-partum
hemorrhage, etc).
Conclusion: Whether it is epistaxis, hemoptysis, upper or lower
GI bleeding, post-partum hemorrhage or hematuria, emergency
embolization can provide a solution to life threatening bleeding in
a quick and minimally invasive way. It is important for clinicians to
understand that emergency embolization is a powerful tool that can
be used in any case of uncontrolled bleeding.

P-228
Embolization: Historic milestones and a comprehensive review
of current technology
J.B. Jia1, H. Dermendjian1, C.H. Lam2, G. Vatakencherry2
1Interventional Radiology, Kaiser Permanente Los Angeles Medical
Center, Los Angeles, CA, United States of America, 2Vascular and
Interventional Radiology, Kaiser Permanente Los Angeles Medical
Center, Los Angeles, CA, United States of America
Learning objectives:
1. To review pioneering milestones in the development of
embolization.
2. To provide a comprehensive review of categories of embolic
materials, currently available products, associated strengths and
weaknesses, and supporting literature.
3. To explore novel embolic materials in development.
Background: Embolization is an important tool in patient care
allowing for termination of bleeding, necrosis of malignant tissue,
and occlusion of dangerous vascular malformations. W.B. Hamby
performed the first embolization procedure in 1933 using a “small
muscle embolus” to attempt to occlude a carotid-cavernous fistula.
Since this time, there has been rapid development of effective embolic
materials and techniques.
Clinical Findings/Procedure: Current embolization materials include
gelatin sponge, microparticles such as polyvinyl alcohol particles and
tris-acryl gelatin microspheres, mechanical embolic agents including coils and vascular plugs, and liquid embolic materials such as
Onyx®. Factors to consider when choosing an embolic agent include
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the underlying pathology, anatomy, location, vessel size, acuity, the
need for temporary or permanent occlusion, and cost.
Embolization is an effective evidence-based treatment for
gastrointestinal bleeding, traumatic bleeding, pulmonary
arteriovenous malformations, pelvic hemorrhage, uterine fibroids,
devascularization prior to certain surgeries, varicoceles, hepatocellular
carcinoma, and metastases to the liver.
The field is continuing to move forward and new materials are being
explored. For example, graphene-oxide enhanced polymer hydrogels
exhibit mechanical strength and self-healing properties. Precipitating
hydrophobic injectable liquid demonstrates quick plug formation and
reduced artifact on post-procedural imaging.
Conclusion: Embolization is an important tool with value in multiple
disease processes. Technology continues to progress allowing for
further optimization and specialization of agents.

P-229
Endovascular superselective embolization of prostatic arteries
as the new method of BPH less invasive treatment
I.I. Sitkin, D. Kurbatov, A. Lepetuchin, S. Dubsky, I. Dedov
Radiology, Endocrinology Centre Research, Moscow, Russian Federation
Learning objectives: However, in patients who suffer from severe
general diseases and/or in patients with a gross prostate volume (more
than 150 ml). In these patients we use the new alternative method of
less invasive surgery – endovascular superselective embolization of
prostatic arteries.
Background: We have the experience of treatment of 130 men with
moderate−to−severe BPH symptoms and prostate enlargement
who underwent ESEPA during the period from September 2009 till
November 2017. The patients had total prostate volume of 105−248
grams (median 160 grams), middle IPSS score - 22, middle urinary
flow rate (Qmax) 5,7ml/sec. and serum PSA 1.5−3.5 (middle 2.34)
ng/mL. ESEPA included puncture of right femoral artery, staggered
selective cateterisation of prostatic arteries and further angiographic
visualization of BPH. For arteries embolisation we have used sphere
small part. End point of embolization : blocked artery supply in
prostate nodules and arterial reflux.
Clinical Findings/Procedure: There were no any peri- and
postoperative complications, such as bleeding, haematoma, tissue
and organ necrosis, urinary retention, and no acute renal failure.
Postoperative period included low intermittent perineal pain in 49
pts (37,5%) who did not need analgeticts. All patients were totally
satisfied in 3 months - the middle IPSS score was 7,3. In 12 months,
the middle IPSS score was 4,2 and it was significantly (p<0.001) lower
than before the treatment.
Conclusion: Our results demonstrate that ESEPA may be considered
as the real alternative technology for BPH treatment in patients with
large prostate volume and/or with high risk of surgery.

P-230
Coronary-to-bronchial anastomosis an unusual potential risk
for bronchial artery embolisation
R. Chen, H.-J. Hu
Department of Radiology, Sir Run Run Shaw Hospital, Affiliated with
School of Medicine, Zhejiang University, Hangzhou Zhejiang, China
WITHDRAWN
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P-231
Embolization of a symptomatic systemic-to-pulmonary
arteriovenous malformation secondary to emphyema
necessitans
P. Boscarato1, M. Rosati1, A. Borgheresi2, C. Micarelli1, M. Fichetti1,
S. Alborino1, E. Paci1, R. Candelari1
1SOD Radiologia Interventistica, Az Osp-Univ OORR Torrette, Ancona,
Italy, 2Radiology, School of Radiology, Università Politecnica delle
Marche, Ancona, Italy
Clinical History/Pre-treatment Imaging: A 43-year-old Peruvian
woman referred to our institution for hemoptysis and history of
empyema necessitans of his upper left pulmonary lobe. Contrast
CT scan displayed a huge systemic-to-pulmonary arteriovenous
malformation (AVM) with feeding vessels arising from collaterals of
the left subclavian and left internal mammary arteries and shunting
with the left pulmonary artery in the left upper lobe.
Treatment Options/Results: Angiography confirmed the CT
findings (Fig.1). Hemoptysis was treated with upper left bronchial
artery embolization performed with liquid embolic system (Onyx34,
EV3), then a second angiographic session was scheduled in order to
treat the AVM. A venous femoral access was achieved too and outflow
AVM vessels were embolized with detachable coils (TargetXL360
Standard coils, Stryker) and pushable coils (VortX, Boston Scientific).
Then AVM feeding vessels, arising from left subclavian and left
internal mammary arteries, were embolized with liquid embolic
system (Onyx34, EV3). Angiographic final study demonstrated the
achievement of a complete occlusion of the AV-fistulas (Fig.2). Any
complication was recorded.
Discussion: Empyema necessitans is a rare condition which refers
to an extension of the pleural infection (usually by Mycobacterium
Tuberculosis) outwith the pleural cavity. Drainage and antibiotic
therapy are the first choice treatments. A rare complication of this
unusual condition is MAVs development. The primary treatment
indication was hemoptysis, then physiological pulmonary filter
had to be restored. Embolization agents used were decided in
consideration of the target vessel size, distal embolization risk and
operator expertize.
Take-home Points: Embolization treatment of large systemic-topulmonary AVM with multiple feeding vessels is safe and feasible in
selected cases.

P-232
A case of ruptured pseudoaneurysm caused by traumatic
mesenteric injury controlled by embolization using n-butyl
cyanoacrylate
M. Hirata1, S. Iwano1, S. Nakamura1, A. Akamune1, R. Watanabe2
1Radiology, Matsuyama Shimin Hospital, Matsuyama Ehime, Japan,
2Surgery, Matsuyama Shimin Hospital, Matsuyama Ehime, Japan
Clinical History/Pre-treatment Imaging: An 86-year-old female got
an abdominal bruise in car accident. The abdominal pain appeared 3
hours later. A pseudoaneurysm of 1 cm in diameter was detected in
the mesentery on enhanced CT. Since there was no clinical findings
of bowel injury or ischemia, we planed to treat it by transcatheter
arterial coil embolization with the isolation technique. She got severe
abdominal pain on her way to the angio suite and sudden aggravation
was observed after entering the room. The level of consciousness
suddenly declined.
Treatment Options/Results: We suspected some serious condition
change and inserted a sheath from right femoral artery as soon as
possible. The rupture of mesenteric pseudoaneurysm was observed
in superior mesenteric angiography, so we engaged the 2.3F catheter
at the orifice of the pseudoaneurysm. We successfully completed the
embolization with n-butyl cyanoacrylate (NBCA) mixed with Lipiodol
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at a ratio of 1:1 and the blood flow of vasa recta was preserved. The
post procedural course was uneventful. On the contrast-enhanced
CT after one month, no bowel damage was observed. She had no
clinical symptom.
Discussion: Patients of blunt abdominal trauma suffer bowel and
mesenteric injury at a frequency of 1.2 to 1.3%. Solitary mesenteric
injuries without bowel damages are rare and it can be treated by
appropriate embolization technique. However, delayed presentation
of bowel injuries was reported. Careful follow-up after embolization
is mandatory.
Take-home Points: Solitary mesenteric injuries are rare. In this
presentation, we show the movie of embolization procedure and
discuss about treatment strategies.

P-233
Emergency embolization with NBCA for pancreatic arteriovenous malformation: A case report
K. Nakayama1, K. Kurosaka2, S. Kobayashi2, K. Kurono2,
M. Shimohira1, Y. Shibamoto1
1Radiology, Nagoya City University Graduate School of Medical
Sciences, Nagoya, Japan, 2Radiology, Toyokawa City Hospital,
Toyokawa, Japan
Clinical History/Pre-treatment Imaging: A 62-year-old man was
referred with abdominal pain and life-threating gastrointestinal
bleeding due to a duodenal ulcer. Contrast-enhanced computed
tomography (CT) revealed pancreatic arteriovenous malformation
(AVM).
Treatment Options/Results: Surgical resection is considered to be a
radical treatment for pancreatic AVM; however, transcatheter arterial
embolization (TAE) has been performed as an alternative approach
in recent years. The patient had a history of glioblastoma, so surgical
treatment was not selected, and TAE with NBCA was performed
without complications. The patient’s symptoms subsequently
improved after TAE, and resolution of the pancreatic AVM. days
after the TAE procedure, a repeat CT scan confirmed the presence of
embolic material within the pancreatic AVM. Two months later, the
patient was transferred to the hospital with no bleeding again.
Discussion: AVM of the pancreas is an extremely rare condition. Most
patients present with complications such as abdominal pain, signs of
acute pancreatitis, gastrointestinal bleeding and portal hypertension.
Although surgical resection is the most common treatment modality
and usually achieves a complete cure, TAE is a valuable alternative
treatment for high-risk patients who are not candidates for surgical
resection and as an initial therapy for life-threating gastrointestinal
bleeding. In recently reported cases of pancreatic AVM, NBCA has
been used for TAE. We underwent emergency embolization without
complications. However, it is important to be aware of the risk of
complications caused by embolization with NBCA.
Take-home Points: This case indicates that TAE with NBCA is a safe
and effective treatment for pancreatic AVM.

P-234
Geniculate artery embolisation for treatment of recurrent
spontaneous haemarthrosis secondary to osteoarthritis
B. Kawa, B. Thomson, A. Rabone, P. Ignotus, A. Shaw
Interventional Radiology, Maidstone and Tunbridge Wells NHS Trust,
Maidstone, United Kingdom
Clinical History/Pre-treatment Imaging: We present a case of
a 43 year old physically active gentleman who presented with
recurrent haemarthrosis following trivial trauma to the left knee. MRI
demonstrated a small joint effusion, small tears of both menisci and
osteoarthritic change of the tibiofemoral and patellofemoral joints.
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Joint arthroscopy confirmed haemarthrosis but a source of bleeding
could not be identified. A CT angiogram of the left leg was performed,
which showed subtle hypertrophy of the geniculate arteries. After
discussion with the patient a plan for angiography and potential
embolisation was made.
Treatment Options/Results: Following informed consent,
an ultrasound guided left antegrade common femoral artery
puncture was performed followed by a 4Fr sheath. Angiography
demonstrated diffuse synovial hypervascularity around the knee.
Super-selective embolisation of the geniculate arteries was performed
with a micro-catheter using 700um embozenes. Completion
angiography demonstrated significantly improved appearances of
the hypervascularity. The haemarthrosis immediately resolved and
on follow up 3 months later, the patient remains clinically well and
symptom free.
Discussion: Recurrent haemarthrosis is typically secondary to
bleeding disorders or anticoagulation and is a recognised rare
complication following knee joint arthroplasty. The literature
describes cases of successful geniculate artery embolization postarthroplasty but we believe to have described the first case of
successful embolisation in a patient with recurrent haemarthrosis
secondary to osteoarthritis.
Take-home Points: Selective embolisation of the geniculate arteries
is a successful and effective treatment for recurrent haemarthrosis
secondary to osteoarthritis.

P-235
Emergency endovascular treatment of arterial bleeding
from a high-origin anterior tibial artery during total knee
arthroplasty
J.H. Hwang1, S.W. Park1, K.H. Kim1, W.-Y. Yang1, C.H. Jeon2
1Radiology, Konkuk University Medical Center, Seoul, Korea, 2Radiology,
Pusan National University Hospital, Busan, Korea
Clinical History/Pre-treatment Imaging: A 77-year-old female
patient developed severe right knee joint osteoarthritis. She
underwent total knee arthroplasty (TKA). However, intraoperative
arterial transection occurred. Surgical ligation was performed at
the upper part of arterial injury site as soon as arterial bleeding was
observed. Nevertheless, the patient was moved to angiographic suite
for treating uncontrolled arterial bleeding.
Treatment Options/Results: After antegrade access of common
femoral artery, lower extremity arteriogram was obtained. There was a
high-origin anterior tibial artery (ATA). Its proximal portion was seen as
an abrupt discontinued stump due to surgical ligation. We performed
retrograde puncture of distal ATA and advanced microcatheter upward
to the proximal ATA. Angiogram of ATA showed contrast extravasation
from the distal part of injured high-origin ATA. Embolization was
performed using four pushable microcoils. Active arterial bleeding
focus was successfully sealed off on final arteriography. At follow-up
of 18 months after the embolization, the patient experienced no
ischemic complication in the leg or foot.
Discussion: Although arterial injury during TKA is rare (prevalence of
0.06-0.2%), it carries a high risk of morbidity and mortality. Very few
cases of ATA injuries associated with TKA have been reported. The
incidence of a high-origin ATA is 2.1%. The presence of a high-origin
ATA may increase the risk of intraoperative vascular injury during TKA.
Take-home Points: Emergency endovascular treatment is an effective
and safe option for uncontrollable arterial bleeding from a high-origin
ATA during TKA.
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P-236
Transarterial embolization of a congenital pelvic arteriovenous
malformation (AVM)
V.A. San Martín Luque1, J. Cobos Alonso1, J.M. Vicente Martín1,
M. Morales García2, F. Carretero Lopez1, J. Vega Villar1
1Radiology, Hospital Universitario de Getafe, Getafe, Spain, 2Radiology,
Severo Ochoa Hospital, Madrid, Spain
Clinical History/Pre-treatment Imaging: We present a case of a
congenital pelvic AVM in a 37-year-old male without medical history.
He presented 3 days of lower abdominal pain.
Contrast enhanced abdominopelvic computed tomography
demonstrated a pelvic arterial nidus, with partially thrombosed
pelvic drainage vein and bilateral hydronephrosis, due to ureteral
compression and bladder displacement.
Angiography revealed a 5cm pelvic AVM (type II), fed by multiple
arteries arising from branches of upper hemorroidal arteries and
internal iliac arteries draining into a big vein of 5,2cm of diameter.
Treatment Options/Results: Due to the lesion size and its complex
angio-architecture, 8 sessions of arterial embolization were required.
Different liquid embolization agents were used.
Embolization procedures were effective resulting in important
reduction of the AVM size, venous thrombosis and clinical
improvement.
There was one vascular complication, partial embolism of the superior
mesenteric artery and a intercurrent episode of pulmonary embolism,
requiring a inferior vena cava filter and anticoagulation.
Discussion: Despite being infrequent, pelvic congenital AVMs can be
life threatening. Usually have several feeding arteries making surgery
risky and difficult, resulting in unsuccessful eradication of the nidus.
Endovascular arterial and/or venous embolization is an efficacious
technique, but there´s not a standardized treatment consensus.
Liquid embolic agents have been reported to be useful for AVM
treatment. However, depending on the agent, can be difficult to
control the extension of the occlusion.
Take-home Points: Big AVM are a challenging pathology to treat.
Usually several embolizations are needed.
Different approaches are possible, arterial and/or venous embolization.
Bleeding, embolism and not targeted embolization are the most
important complications.

P-237
Hepatic transarterial embolization with portal vein thrombosis
H.M. Coffey1, P. Collingwood2
1Department of Radiology, Memorial University of Newfoundland, St.
John’s, NL, Canada, 2Department of Radiology, Health Sciences Centre,
St. John’s, NL, Canada
Clinical History/Pre-treatment Imaging: 11-year-old female
admitted to hospital on 19 October following incidental finding
of a large liver mass with associated PVT. Biopsy confirmed
embryonal rhabdomyosarcoma. The patient became hypotensive
and tachycardic, with hemoglobin dropping from 110 to 80. CTA
demonstrated the mass had enlarged with active hemorrhage and
significant hemoperitoneum.
Treatment Options/Results: IR was consulted the following day.
Transarterial embolization (TAE) has been considered contraindicated
in cases of PVT due to its potential for inducing hepatic infarction and
worsening liver dysfunction. The surgeon wanted to avoid surgery, as
it would require liver resection and these tumours typically respond
well to chemotherapy. IR performed embolization with polyvinyl
alcohol particles of the segment VII/VIII artery. There has not been
repeat hemorrhage, hepatic infarction, or worsening liver dysfunction
since the procedure.

Posters

CIRSE 2018 Abstract Book
Discussion: In the setting of PVT, the normal liver relies on arterial
flow. TAE/TACE can potentially induce hepatic infarction or worsen
liver function. The majority of research has been performed in patients
with HCC and PVT. PVT obstruction in patients with HCC has been
reported to be an important predisposing factory for acute hepatic
failure after TACE. However, TAE/TACE is possible if the patient has
good hepatic function and/or collateral circulation around the MPV.
Superselective catheterization of tumour/hemorrhage feeder vessels
with use of a microcatheter is vital.
Take-home Points: Hepatic TAE may be performed in patients
with PVT without worsening liver function. PVT may not be an
absolute contraindication to hepatic embolization. Superselective
catheterization of tumour/hemorrhage feeder vessels is possible in
patients with good hepatic function.

P-238
First in Man: Rectal venous malformation treated by superior
rectal artery embolization
J. El-Sheikha1, M.W. Little2, M. Bratby3
1Radiolgy, Oxford University Trust, Oxford, United Kingdom,
2Radiology, Royal Berkshire NHS Foundation Trust, Reading, United
Kingdom, 3Interventional Radiology, Oxford University Hospital,
Oxford, United Kingdom
Clinical History/Pre-treatment Imaging: A 25-year-old female
was referred for investigation and treatment of a rectal venous
malformation (RVM) causing significant recurrent rectal bleeding
episodes and chronic anaemia. MRI demonstrated a large venous
malformation affecting the rectum, lower pelvis and left thigh.
Treatment Options/Results: Initial attempt at direct sclerotherapy
was technically and clinically unsuccessful due to inability to cannulate
venous spaces and extent of lesion. Following multidisciplinary
discussion it was proposed that embolization of the superior rectal
arteries (SRAE), conceptually similar to haemorrhoidal transanal
dearterialization(THD) or the “Embhorroid” technique, may reduce
venous pressure and therefore potentially her symptoms. The patient
subsequently had coil embolisation of the superior rectal arteries
via a right common femoral artery approach. Post embolization,
there was immediate reduction in the vascular blush within RVM.
Follow-up MRI at 3 months demonstrated significant reduction in
the size and vascularity within the RVM. At 1-year clinical review, the
patient reported significant reduction in symptoms, cessation of rectal
bleeding and has been able to return to full-time employment.
Discussion: This is the first report of SRAE in the treatment of a
large RVM. By treating the arterial inflow a significant reduction in
venous pressure and assocaited symptoms was achieved in a single
embolization procedure. Management options for large RVMs are
limited, often to either surgery or multiple treatments of sclerotherapy.
Arterial embolization is therefore an alternative treatment option
without the risks of surgery or sclerotherapy.
Take-home Points: Treatment of RVMs can be challenging and
requires MDT input.
SRAE should be included in the IRs armamentarium when considering
treatment options.
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P-239
Lateral geniculate artery embolization in a patient with idiopathic spontaneous recurrent knee hemarthrosis without a
history of knee surgery
H. Haghighatkhah1, R. Pourghorban2, S. Fadaei3
1Department of Radiology, Shohada-e-Tajrish Hospital, Shahid
Beheshti University of Medical Sciences, Tehran, Iran, 2Department of
Radiology, Sina Hospital, Tehran University of Medical Sciences, Tehran,
Iran, 3Department of Gastrointestinology, Tehran Clinic, Tehran, Iran
Clinical History/Pre-treatment Imaging: A middle-aged man
presented with pain and swelling of left knee and a history of idiopathic
spontaneous knee hemarthrosis. Interestingly, there was no history
of knee surgery, trauma, or coagulopathy. Plain radiograph showed
evidences of osteoarthritis. Multiple sessions of arthrocentesis were
done showing hemorrhagic joint effusion. Arthroscopy findings were
nonspecific. On CT angiography, there was a suspicious appearance
of lateral geniculate artery. Diagnostic DSA angiography showed an
abnormal appearance of lateral geniculate artery with evidence of
faint extravasation of contrast media into the knee joint space.
Treatment Options/Results: In the second session, therapeutic
DSA angiography was scheduled after an informed consent being
obtained. Lateral geniculate artery was successfully catheterized,
and embolization was performed with two microcoils. The patient’s
symptoms were completely resolved, and no evidence of recurrence
was detected after 8 months’ follow-up.
Discussion: There are only a few case reports of geniculate artery
embolization in the literature in spontaneous recurrent hemarthrosis
after knee arthroplasty with hypervascularity being detected on
angiography. However, to our best knowledge, this is the first report
of geniculate artery embolization in idiopathic spontaneous knee
hemarthrosis with no history of knee surgery, trauma, or coagulopathy.
Furthermore, faint contrast extravasation was detected in our patient.
The patient’s symptoms completely resolved after endovascular
treatment, however, the role of endovascular management in such
patients is to be further investigated in future studies.
Take-home Points: Lateral geniculate artery embolization can
be helpful in the treatment of idiopathic recurrent hemarthrosis in
osteoarthritis patients.

P-240
Embolization of rare bronchial artery-pulmonary artery
arterio-venous malformation
U. Pua
Diagnostic Radiology, Tan Tock Seng Hospital, Singapore, Singapore
Clinical History/Pre-treatment Imaging: Bronchial arterypulmonary artery arterio-venous malformation (BP-AVM), previously
known as “bronchial artery primary racemose hemangioma” is a
rare vascular malformation. The literature surrounding the imaging
findings and treatment is currently limited.
A 63-year-old man presented with exertional dyspnea in the
background of normal cardiac evaluation, and a CT thorax findings
of a vascular malformation in the posterior mediastinum. The
malformation was supplied by 4 arteries (right bronchial artery and
three intercostals) arising from the thoracic aorta with a large vascular
mass in the posterior mediastinum and single drainage vessel into the
right upper lobe pulmonary artery. The appearance was consistent
with a bronchial artery-pulmonary artery arterio-venous malformation
(BP-AVM).
Treatment Options/Results: The drainage vessel arising the superior
segmental artery of the right upper lobe was first cannulated. A triaxial system was needed to allow deep catheterization, consisting of
a steerable sheath, 8F guiding catheter and a 5F diagnostic catheter
to deploy a 16 mm Amplatzer AVP II device. The largest supplying
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artery (intercostal artery) was embolized with a 12 mm AVP II plug
and a hypertrophied right bronchial artery was interlock coils.
There was complete thrombosis of the malformation 6 months with
improvement in the patient’s dyspnea score.
Discussion: Bidirectional pulmonary arterial and systemic artery
embolization is a possible alternative to surgical resection in the
treatment of this rare vascular malformation.
Take-home Points: Prior reports mentioned only arterial side
embolization and surgery for this malformation
Bidirectional embolization should be considered in future cases

P-241
Successful embolization of congenital systemic-pulmonary
artery fistula: A novel “coil filtering technique”
M. Inoue1, S. Nakatsuka1, M. Misu2, J. Tsukada2, N. Ito2, M. Jinzaki2
1Diagnostic Radiology, Keio University, School of Medicine, Tokyo,
Japan, 2Diagnostic Radiology, Keio University, Tokyo, Japan
Clinical History/Pre-treatment Imaging: We report the case of a
48-year-old man who presented with an abnormal shadow on chest
X-ray without symptom. Axial CT images showed tortuous and tangled
pulmonary vessels connected with the three hypertrophied and
tortuous systemic arteries: bronchial, proper esophageal, and right
inferior phrenic artery. His condition was diagnosed as systemic artery
to pulmonary arterial fistula.
Treatment Options/Results: Embolization was performed from
bi-directional approach through pulmonary and systemic arteries. We
planned to inject NBCA from the systemic arteries; however, there was
a risk of migration of NBCA into the pulmonary arteries. If we embolize
the exit of fistula completely using coils through pulmonary artery
before NBCA injection, there is a risk of proximal embolization.
Therefore, we developed a “Coil filtering technique” to prevent
migration of NBCA and embolize all the way of the fitula.
At first, exit of the fistula was embolized roughly from pulmonary
artery using coils to remain the flow and capture the NBCA which is
injected from the systemic arteries. With blood flow remaining, NBCA
was injected from the systemic arteries and NBCA was captured by the
coils. Finally, fistula was completely embolized without migration of
NBCA into the pulmonary artery.
Discussion: In case of systemic-pulmonary artery fistula, the target
vessels are tortuous and dilated. Therefore, it is difficult to embolize
all the way of the fistula without migration of the NBCA into the
pulmonary artery.
Take-home Points: “Coil filtering technique” is feasible to embolize
all the way of the fistula and prevent migration of NBCA.

P-242
Transcatheter arterial embolization for relieving chronic
shoulder pain associated with calcific tendinitis refractory to
conservative treatment
J.H. Hwang1, S.W. Park1, K.H. Kim1, W.-Y. Yang1, C.H. Jeon2
1Radiology, Konkuk University Medical Center, Seoul, Korea, 2Radiology,
Pusan National University Hospital, Busan, Korea
Clinical History/Pre-treatment Imaging: A 60-year-old female with
left shoulder pain for 19 months visited the orthopedic outpatient
department. The patient had ulcerative colitis, making it difficult
to take nonsteroidal anti-inflammatory drugs (NSAIDs). Although
extracorporeal shock wave therapy (ESWT) and corticosteroid injection
(CSI) were performed several times, they were ineffective in relieving
pain. Plain radiography and ultrasonography revealed marked
swelling with calcific deposit in supraspinatus and infraspinatus
tendon suggesting calcific tendinitis. The patient was reluctant to
undergo surgery. Therefore, we decided to perform transcatheter
arterial embolization (TAE) for pain relief.
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Treatment Options/Results: Left subclavian arteriography using 5 Fr
angiographic catheter showed a distinct hyper-enhancement around
the shoulder joint at the site corresponding to calcific tendinitis.
After superselection of feeding arteries (circumflex scapular artery,
posterior circumflex humeral artery), embolization was performed
using imipenem/cilastatin sodium suspension. Visual analog scale was
decreased from 8 before the procedure to 1 at follow-up of 4 months.
There was no major or minor adverse event after the procedure.
Discussion: Primary tendinopathy is a common disorder. A multitude
of treatment options are available for treatment of tendinopathy,
including physical therapy, NSAIDs, ESWT, CSI, and surgery.
However, the outcome of conservative therapies or surgery may
be unsatisfactory. TAE has been reported to be safe and effective in
relieving pain for adhesive capsulitis, osteoarthritis, and tendinopathy
in shoulder, knee, and elbow.
Take-home Points: TAE might be a treatment option for relieving pain
related to chronic tendinopathy refractory to conservative treatment
before considering surgery.

P-243
Infected Leaking aortic stump treated with Onyx
S.H. Lim, C. Hay
Department of Interventional Radiology, Edinburgh Royal Infirmary,
Edinburgh, United Kingdom
Clinical History/Pre-treatment Imaging: 73-year-old male presented
with a contained leak form the aortic stump into the retropertoneum
(image 1). He previously undergone open surgery for his abdominal
aortic aneurysm. Post-surgery he developed graft infection and
proceeded to have his graft explanted, over sewing of the infrarenal
aorta and axillobifemoral grafting.
Treatment Options/Results: Given the position of leak and the
infected tissue surrounding the area which was presumed friable,
the team felt it would be impossible to repair surgically. Embolisation
options were considered including coiling and histaacryl glue
embolization. Embolisation and sealing of the stump leak with 4mls
of Onyx was subsequently performed with success.
Discussion: Surgical techniques to prevent aortic stump blow out post
graft explantation include in-situ reconstruction with homologous
saphenous veins or with a synthetic graft, provided the perigraft
fluid is non-purulent. Fibrin glue have also been used to reinforce
the stump. Onyx is a highly controllable embolic material compared
to that of glue offering safe targeted embolization in areas where
non target embolisation may be undesirable. Despite the infected
nature of the blow out cavity and surrounding tissues Onyx was able
to temporalise the clinical course allowing haemostasis, symptom
control and antibiotic therapy.
We demonstrate here that Onyx also has a role in the management
of this condition even in the context of infectionwhen open surgical
options are limited.
Take-home Points: Embolisation with Onyx offers an alternative
treatment in unstable patient with high surgical mortality as
demonstrated in this case.

P-244
Discussion of lethal pseudoaneurysm of pulmonary artery
K. Inoue1, J. Fujimoto2
1Department of Radiology, Otsu Red-cross Hospital, Otsu-city, Shiga
Prefecture, Japan, 2Radiology, Japanese Red Cross Otsu Hospital, Otsu,
Japan
Clinical History/Pre-treatment Imaging: A 60year-old man with
a history of tuberculosis came in with hemoptysis. CT showed
contraction change and cavity formation due to old tuberculosis in
the left lung, and the left bronchus was full of hematoma. A part of
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the upper lobe branch of left pulmonary artery protruded into the
cavity of the lung, suspected of Rasmussen aneurysm. Furthermore,
the bronchial artery and the left internal mammary artery were
also expanded, and these were also suspected to be involved in
hemoptysis.
Treatment Options/Results: Therefore, emergency TAE was
performed. In the angiography from the pulmonary artery, the
aneurysm was not depicted. From the upper lobe branch of left
pulmonary artery, a contrast agent was found to flow back to the
lower leaf branch. At last, in the angiography from left internal
mammary artery, shunt to the pulmonary artery and the aneurysm
were confirmed. Approaching from the internal mammary artery,
embolization(isolation) was performed with microcoils. After that,
hemoptysis disappeared.
Discussion: A pulmonary pseudoaneurysm is rare, but one of the
causes of hemoptysis, and the mortality rate due to rupture is a very
high disease. Also, depending on the type of pulmonary arteriogram,
endovascular treatment may be useful in some cases, and surgery and
percutaneous treatment may also need to be considered.
Take-home Points: Therefore, we should understand not only
the adequate recognition of the disease but also the appropriate
treatment options.

P-245
Stentgraft assisted-coiling endovascular treatment of misdiagnosed large arc of Buhler aneurysm
I. Fiorina, L.P. Moramarco, N. Cionfoli, R. Corti, G. Leati, P. Quaretti
Interventional Radiology, Fondazione IRCCS Policlinico San Matteo,
Pavia, Italy
Clinical History/Pre-treatment Imaging: An asymptomatic 46-yearold male, with a previous history of motorcycle accident and vertebral
stabilization, was admitted for celiac trunk abnormality. Computed
Tomography revealed a 3 cm aneurysm of the arc of Buhler, associated
with occlusion of celiac origin, and independent origin of the right
hepatic artery from the superior mesenteric artery (SMA).
Treatment Options/Results: SMA catheterization was performed
through 10F armed sheath. Because of the presence of a large and
rapid flow through the AOB, it was performed the deployment of a
stentgraft (9x50mm, Viabahn) at the SMA origin and then the release
of multiple coils within the aneurysmatic sac through a microcatheter.
Completion angiography revealed cessation of the flow into the
aneurysm sac, preserving the flow in the hepatic and splenic axis
through the gastroduodenal and pancreaticoduodenal artery arcades.
Endovascular embolization was successfully performed, and the
procedure was uneventful. The patient was discharged within a few
days.
Discussion: The Arc of Buhler (AOB), first described in 1904 by Buhler,
is the persistence of a direct arterial anastomosis between the SMA
and the celiac trunk. It is a rare anatomical variant, and its aneurysm is
an even more uncommon condition. In literature only 6 cases of AOB
aneurysm have been reported, surgical treatment was performed in
2 cases, instead in the other cases an endovascular embolization was
preferred.
Take-home Points: The risk of rupture in AOB aneurysms is very
high and independent to aneurysmal size, so its treatment is usually
recommended. Literature review suggests that endovascular
embolization should be considered first-line approach.
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P-246
Intranodal intersitial embolization using N-butyl cyanoacrylate for the treatment of groin lymphorrhea
Y. Kwon, J. Kim, J.H. Won
Department of Radiology, Ajou University Hospital, Suwon, Korea
Clinical History/Pre-treatment Imaging: A 67-year-old male patient
was referred for treatment of lymphatic leak in the left groin. The
patient had undergone dissection around the left femoral artery
during aortic valve replacement surgery two months previously after
which he developed swelling in the left groin. After failed surgical
attempts, the patient was referred for lymphangiography.
Treatment Options/Results: A lymph node in the left medial thigh
was punctured using a fine needle under ultrasound guidance
and lymphangiography was performed by injecting Lipiodol into
the lymph node under fluoroscopy. Lymphangiography revealed
disrupted lymphatics associated with a collection of extravasated
Lipiodol at the site of the surgical drain. Upon the decision to embolize
the leaking duct using glue, Lidocaine 1cc was first injected into the
same lymph node to alleviate pain during embolization. This was then
flushed with dextrose-5-water, after which N-butyl cyanoacrylate
diluted in Lipiodol was slowly injected into the inguinal lymph node
until the mixture reached the leakage site. The patient experienced
no complications after the procedure. Two days later, a dry tap was
confirmed from the surgical drain which was successfully removed.
Discussion: While pedal lymphangiography has been reported to be
successful in treating lymphatic leaks occuring in the groin, reports
on embolization via inguinal lymph nodes are scarce. With growing
interest in embolization techniques for lymphatic leaks occuring
in regions other than the thoracic duct, this case demonstrates the
application of interstitial embolization for the treatment of lymphatic
leaks in the groin.
Take-home Points: The technique of intersitial embolization is useful
to treat lymphatic leaks occuring in locations other than the thoracic
duct.

P-247
Endovascular treatment of an ascending aortic anastomotic
pseudoaneurysm following a total aortic arch replacement: a
report of two cases
H. Torikai1, H. Yashiro1, H. Haida2, S. Kotani2, Y. Inoue2, S. Suzuki2,
M. Inoue3, T. Hachiya4
1Diagnostic Radiology, Hiratsuka City Hospital, Hiratsuka-city, Japan,
2Cardiovascular Surgery, Hiratsuka City Hospital, Hiratsuka-city,
Japan, 3Diagnostic Radiology, Keio University, School of Medicine,
Tokyo, Japan, 4Cardiovascular Surgery, Kawasaki Municipal Hospital,
Kawasaki-city, Japan
Clinical History/Pre-treatment Imaging: Case 1: A 47-year-old
female patient with Takayasu arteritis who underwent a total aortic
arch replacement presented with hemoptysis. An ascending aortic
pseudoaneurysm at the proximal anastomosis site in the retrosternal
mediastinum was depicted on an emergency computed tomography
angiography (CTA).
Case 2: A 65-year-old male patient following a total aortic arch
replacement with debranching of the supra-aortic vessels for
dissecting a thoracic aortic aneurysm presented with a hemorrhage
from the mediastinal drainage tube and shock on postoperative day 6.
An emergency CTA demonstrated an anterior mediastinal hematoma
and a pseudoaneurysm at the proximal anastomosis site.
Treatment Options/Results: Case 1: An endovascular embolization
using an Amplatzer Vascular Plug II (AVP II) was planned.
Following the induction of 5 Fr. guiding sheath and an AVP II
into the pseudoaneurysm, two disks of AVP II were placed in the
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pseudoaneurysm and one proximal disk was deployed in the aortic
lumen. Hemostasis was obtained immediately.
Case 2: An emergency thoracic endovascular aortic repair was
performed to exclude the pseudoaneurysm. However, a type Ia
endoleak remained, and an endovascular embolization was planned.
A microcatheter was advanced into the type Ia endoleak cavity via the
perigraft approach. The pseudoaneurysm was demonstrated through
the endoleak cavity on an angiography. An embolization using glue
was performed, and complete hemostasis was obtained.
Discussion: In this report, we are reviewing endovascular treatment
strategies of an ascending aortic anastomotic pseudoaneurysm after
a total aortic arch replacement.
Take-home Points: Endovascular treatment of an ascending
aortic anastomotic pseudoaneurysm following a total aortic arch
replacement may be effective.

P-248
Embolization of pancreatic arteriovenous malformation in a
patient with intestinal bleeding
A. Bruno1, E. Mengozzi2, A. Affinita2, D. Papadopoulos2, C.A. Di
Ciesco1, V. Cosi1, M. Imbriani3, N. Montanari2
1Radiology, S. Orsola-Malpighi University Hospital, Bologna, Italy,
2Department of Radiology, Interventional Radiology Unit, Maggiore
Hospital, Bologna, Italy, 3Department of Radiology, Maggiore Hospital,
Bologna, Italy
Clinical History/Pre-treatment Imaging: A 52-year-old woman
was admitted to our hospital with a 2-month history of intermittent
upper abdominal pain, intestinal bleeding with hematemesis and
hemoglobin loss. CT-scan (a) showed numerous abnormal vessels
with early appearance of the portal vein during the arterial phase
and a hypovascular lesion in the area of pancreatic body and tail.
Celiac artery angiogram (b) confirmed dilated and tortuous vessels in
the pancreas with early venous return to the splenic vein (b, arrow);
superior mesenteric artery angiography (c) showed dilated arteries,
multiple pathological anastomoses with the splenic artery and with
the superior pancreatic artery and early filling of the portal system (c,
arrow). Diagnosis of pancreatic arteriovenous malformation (P-AVM)
was made.
Treatment Options/Results: Two major feeding arteries were
embolized with coils (d) in order to stop bleeding and delay pancreatic
resection. Post-embolization angiogram revealed an important
regression of the lesion vascularization without any significant
opacification of the portal vein.
Discussion: P-AVM can be congenital (associated with hereditaryhemorrhagic-telangiectasia or Osler-Weber-Rendu disease) or
acquired (trauma, complication of pancreatic transplant, neoplasms
and inflammation).
Gastrointestinal hemorrhage is a common presentation, bleeding may
be originated from a ruptured varix secondary to portal hypertension
or may be due to direct erosion of the AVM into the pancreatic or bile
duct or through the adjacent intestinal wall.
Treatment include pancreatic resection, arterial embolization, vascular
ligation and TIPS.
Take-home Points: P-AVM is a rare cause of gastrointestinal bleeding;
it may diagnosed by sonography, CT, angiography and MRI. The major
differential diagnosis for P-AVM are focal pancreatitis, hypervascular
tumors and hypervascular metastases.
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P-249
Embolization of the arteriovenous malformation of the uterus
J. Lučev, S. Breznik, A. Slanič
Radiology, UKC Maribor, Maribor, Slovenia
Clinical History/Pre-treatment Imaging: We report a case of a 29
years old female patient who presented with persistent hemorrhage
six weeks after spontaneous abortion in the 17 the week of gestation.
Before the pregnancy the patient was two times resuscitated, owning
to hemorrhagic shock. Transvaginal US showed abnormal vessels in
the posterior uterus wall, which was later confirmed with MRI.
Treatment Options/Results: Transfemoral right access site was used.
A Seldinger technique with a retrograde arterial puncture and local
subcutaneous anesthesia (2 - 3 ml of 1% lidocaine) were used. Vascular
access was secured with a 0.035-inch stiff hydrophilic guidewire and
a 6 French (Fr) sheat. Selective catheterization and embolization of
both uterine arteries with particles 900-1200 micrometers until stasis
was performed.
Control US and MRI two months after embolization showed resolution
of pathologic vessels in the posterior wall of the uterus.
Discussion: The embolization of the arteriovenous malformation
of the uterus was successful. The fertility of the patient has been
preserved and the danger of future, life-threatening bleeding, were
excluded.
Take-home Points: Embolization of the arteriovenous malformation
of the uterus is a safe and effective procedure.

P-250
Embolization for pulmonary artery pseudoaneurysm communicating with intercostal arteries: a case report
E. Sakata1, M. Yabuta2, Y. Ishizaka1, A. Okumura1, T. Koyama1
1Radiology, Kurashiki Central Hospital, Kurashiki, Japan, 2Radiology, St.
Luke’s International Hospital, Tokyo, Japan
Clinical History/Pre-treatment Imaging: A woman in her 70s with a
history of interstitial pneumonia and nontuberculous mycobacterial
infection presented massive hemoptysis. Enhanced CT scan
demonstrated a peripheral pulmonary artery pseudoaneurysm (PAP)
surrounded by fluid collection in the lower lobe of the left lung, and
the dilatation of the ninth and tenth intercostal arteries.
Treatment Options/Results: The approaches are both via the right
femoral artery after inserting a 4-F introducer and via the right femoral
vein after inserting an 8-F introducer. The PAP visible on contrastenhanced CT was not detected on the angiogram from neither left
pulmonary artery nor left bronchial artery. The arteriogram from
common trunk of left ninth and tenth intercostal arteries showed the
lower branch of left pulmonary artery and PAP. We embolized this
common trunk using gelatin sponge particles. Subsequently, a 1.9-F
microcatheter was successfully advanced into PAP via segment A10 of
the left pulmonary artery. Using the isolation technique, we embolized
segment A10 of the left pulmonary artery at sites distal and proximal
to the PAP with coils. The disappearance of the PAP was confirmed by
the angiogram from the common trunk and left pulmonary artery. No
recurrent hemoptysis was noted during 2 years post the embolization.
Discussion: The key of the successful embolization is careful of
evaluation preoperative CT. It is essential to perform systemic artery
embolization, when pulmonary artery embolization is insufficient or
hemostasis is not achieved.
Take-home Points: The identification of dilated arteries might
be useful in the detection of feeding arteries of bleeding on pretreatment CT.
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P-251
Posterior encephalic territory infarct as a compliation of
bronchial artery embolization
T. Cermenati Bahrs1, R. Cocio Arcos1, C. Moya Ochoa2, F. Pizarro
Concha3, F. Galleguillos Elgueta3, J.C. Bravo Perez1, P. Palavecino2,
T. Palavecino3
1Interventional Radiology, University of Chile, Santiago, Chile,
2Interventional Radiology, Hospital Clínico Universidad de Chile,
Santiago, Chile, 3Radiology, University of Chile, Santiago, Chile
Clinical History/Pre-treatment Imaging: A 60-year-old woman with
history of tuberculosis in her childhood, and secondary bronchiectasis,
presented to the hospital with several mild hemoptysis episodes. Due
to its recurrence, bornchial artery embolization (BAE) was performed.
Treatment Options/Results: Arteriography was performed
with 5 french pigtail, and showed one right intercostobronchial
and two left bronchial arteries, which had tortuous path and an
aberrant hipervascular pattern. Embolization was made through a
supraselective catheterization with a Progreat 2.7 catheter and 500700 µm embospheres, until vascular stasis was achieved. No spinal
arteries were identified. At the end of the procedure, the patient
had difficulties waking up from anesthesia, with no focal neurologic
or visual signs. Contrast-enhanced brain magnetic resonance was
performed and revealed multiple areas of cerebellar bihemispheric
and occipital infarcts corresponding to the posterior territory. The
patient was managed in a neuromonitoring unit, progressing with
normal consciuos state, mild headaches, and mild disarthria and
cerebellar syndrome. The patient was dicharged and continued with
rehabilitation physiotherapy.
Discussion: Massive hemoptysis may be a life threatening disease,
with BAE being a safe and effective nonsurgical treatment. BAE has
uncommon neurological complications which include medullar and
brain ischemia, that may be potentially catastrophic. In most cases, the
poterior encephalic territory is involved due to arterial anastomoses
between bronchial and encephalic irrigation.
Take-home Points: In this case report, the most plausible cause
was due to the aperture of collaterals between the brochial and left
subclavian arteries at the end of the precedure, with arterial flow
redistribution and an embolization material path to the brain.

EVAR and TEVAR
P-252
Abdominal aorta aneurysm: morfological changes of proximal
neck after EVAR
U.G. Rossi1, P. Torcia2, A.M. Ierardi3, A. Valdata1, F. Pinna1,
N. Camisassi4, G. Carrafiello5, M. Cariati6
1Interventional Radiology Unit, E.O. Galliera Hospital, Genova, Italy,
2Radiology and Interventional Radiology, San Carlo Borromeo Hospital,
Milan, Italy, 3Radiology, University of Milan, San Paolo Hospital, Milan,
Italy, 4Radiology, IRCCS San Martino, Genova, Italy, 5Diagnostic and
Interventional Radiology, University of Milan, Milan, Italy, 6Diagnostic
Sciences, San Carlo Borromeo Hospital, Milan, Italy
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Results: EVAR treatment was done with a suprarenal fixation
endovascular stent-graft in 314 (59%) patients, and with subrenal
fixation in the remaining 218 (41%) of the patients. The mean
angulation of the proximal neck on the coronal plane was 21,6° (range
0°-89°), on the sagittal plane was 22,1° (range 0°-75°).
In suprarenal fixation endovascular stent-graft patients there was a
12,8° angle mean reduction on the coronal plane, and a 16,2° angle
mean reduction on the sagittal plane.
In subrarenal fixation endovascular stent-graft patients there was a
9,8° angle mean reduction on the coronal plane, and a 6,8° angle mean
reduction on the sagittal plane.
Conclusion: In post EVAR MD-CT there was a proximal neck angle
reduction, and this was major in patients treated with suprarenal
fixation endovascular stent-graft than in patients with subrarenal
fixation endovascular stent-graft.
Therefore during the pre EVAR planning the future modifications of
the proximal neck in based to the endoprosthesis type are to be taken
into consideration in order for the implant success.

P-253
Evaluation of 2D-shear wave elastography in the evaluation
of endoleak after stent-graft treatment of abdominal aortic
aneurysm
Y. Bando1, M. Kitase2, M. Shimohira3, J. Honda2, Y. Furuta2,
M. Mizutani2, K. Ohta3, Y. Shimamura3, Y. Shibamoto3
1Radiology, Konan Kosei Hospital, Aichi, Japan, 2Radiology, Kariya
Toyota General Hospital, Aichi, Japan, 3Radiology, Nagoya City
University Graduate School of Medical Sciences, Nagoya, Japan
Purpose: The aim of this study is to evaluate usefulness of 2D-shear
wave elastography in the assessment of endoleak after stent-graft
treatment of abdominal aortic aneurysm (AAA).
Material and methods: 20 patients underwent stent-graft treatment
for AAA. 2D-shear wave elastography was performed immediately
after the procedure and one year later. With the elastography, the
elasticity index (EI) was measured at pre-existing thrombus of AAA
and inside AAA. In 4 of the 20 patients, endoleak was confirmed with
contrast-enhanced CT or US, and all of the endoleaks were type 2
(endoleak group). In the other 16, there was no endoleak (control
group). We compared the EI between the endoleak and control groups.
Results: The mean EI of pre-existing thrombus of AAA immediately
after the procedure was 120.4 kPa (range, 90.5-143.6) in the endoleak
group and 89.7 kPa (range, 66.1-120.1) in the control group (P=0.016).
One year later, it was 95.1 kPa (range, 80.6-118.0) in the endoleak
group and 74.6 kPa (range, 40.4-117.6) in the control group (P=0.24).
The mean EI inside AAA immediately after the procedure was 22.5 kPa
(range, 7.5-41.3) in the endoleak group and 21.9 kPa (range, 6.0-38.3)
in the control group (P=0.94). One year later, it was 49.6 kPa (range,
25.7-68.4) in the endoleak group and 39.6 kPa (range, 21.8-56.5) in the
control group (P=0.30).
Conclusion: The EI of pre-existing thrombus of AAA immediately after
the procedure was significantly higher in the endoleak group than in
the control group. It may predict the presence of endoleak after stentgraft treatment of AAA.

Purpose: To describe morphological changes by Multi-Detector
Computed Tomography (MD-CT) in abdominal aorta aneurysm (AAA)
with angulated neck after endovascular aorta repair (EVAR)
Material and methods: From June 2010 to June 2017, 532 patients (343
male/ 189 female; mean age 71-year-old) affected by AAA underwent
EVAR. For all patients the proximal neck angle on the coronal and
sagittal plane was evaluated, type of stent-graft (suprarenal and
subrenal fixation), and morphological changes post EVAR at the level
of the proximal neck angle in the coronal and sagittal plane.
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P-254
Clinical outcome of sac embolization using N-butyl cyanoacrylate in emergency stent-graft placement for ruptured aortic or
iliac aneurysm
S. Ohba1, M. Shimohira1, T. Hashizume2, K. Ohta1, K. Suzuki1,
M. Muto3, Y. Shibamoto1
1Radiology, Nagoya City University Graduate School of Medical
Sciences, Nagoya, Japan, 2Radiology, Nagoya Kyoritsu Hospital,
Nagoya, Japan, 3Radiology, Nagoya City East Medical Center, Nagoya,
Japan
Purpose: To evaluate clinical outcome of sac embolization using
N-butyl cyanoacrylate (NBCA) in emergency stent-graft placement
for ruptured aortic or iliac aneurysm.
Material and methods: From December 2014 to September 2017,
15 patients, 12 males and 3 females aged 76±9 (mean±SD) years
underwent emergency stent-graft placement with sac embolization
using NBCA for ruptured aortic or iliac aneurysm (abdominal aortic
aneurysm in 10, thoracic aortic aneurysm in 2, internal iliac aneurysm
in 2, and common iliac aneurysm in 1). The technical and clinical
success rates and complications were evaluated. Technical success was
defined as completion of the procedure. Clinical success was defined
as achievement of hemodynamic stabilization without evidence of
further bleeding.
Results: In all cases, the procedure was successfully performed and
the technical success rate was 100% (15/15). Twelve of the 15 patients
could be followed, and in all of them hemodynamic stabilization was
achieved without further bleeding after the procedure with a mean
follow-up period of 10±11 months. Thus, the clinical success rate was
100% (12/12). There were 3 endoleaks (type1 in 1 and type 2 in 2)
during the follow-up period. Compartment syndrome of the leg was
observed in 1 and transient intestinal ischemia in 1.
Conclusion: Sac embolization using NBCA in emergency stent-graft
placement appears to be feasible and effective for ruptured aortic or
iliac aneurysm.

P-255
The Candy-plug technique using an Excluder aortic cuff – clinical utility and technical aspects
Y. Ogawa1, H. Nishimaki2, K. Chiba2, T. Iraha1, Y. Sakurai2, T. Miyairi2,
Y. Nakajima1
1Radiology, St. Marianna University School of Medicine, Kawasaki,
Kanagawa, Japan, 2Cardiovascular Surgery, St. Marianna University
School of Medicine, Kawasaki, Kanagawa, Japan
Purpose: To describe the clinical utility and technical aspects of the
Candy-Plug technique using and Excluder aortic cuff (Ex-cuff) for false
lumen occlusion in chronic aortic dissection.
Material and methods: This is a retrospective study analyzing 7
consecutive patients (mean age 63 years, range 44-78, 6 men) with
aneurysmal dilatation or rupture in chronic aortic dissection. All
patients underwent thoracic endovascular aortic repair with false
lumen occlusion using this technique.We assessed technical success
(deployment accurately) and clinical success (no false lumen backflow
on follow up CT).
Results: Technical success was obtained in 6 patients (86 %). The cause
of technical failure was malposition of the Candy-Plug. Mean follow
up periods was 17.5 months (1-35). Clinical success was obtained in 4
(57 %), and incomplete AVP embolization was seen in two. There was
no enlarged false lumen after the procedure, and all patients are alive
during follow up periods.
Conclusion: The Candy-Plug technique using an Ex-cuff may be a
feasible, but it takes time to achieve complete AVP embolization.
Therefore, using additional embolic materials such as coil or glue
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should be considered when we use it for cases with rupture or rapid
growth of false lumen. We intend to conduct further investigate this
technique.

P-256
Ruptured abdominal aortic aneurysm in the era of endovascular repair – towards single center validation of two new risk
prediction algorithms
A. Coelho, M. Lobo, J. Campos, R. Augusto, N. Coelho, A.C. Semião,
J. Ribeiro, A. Canedo
Angiology and Vascular Surgery, Centro Hospitalar de Vila Nova de
Gaia e Espinho, Vila Nova De Gaia, Portugal
Purpose: Risk prediction models for rAAA mortality developed before
EVAR had their validity questioned so, in 2017, two new mortality
prediction models were developed. The purpose of this paper was to
describe the evolving experience in rAAA management and to validate
the applicability of the aforementioned scores in our practice.
Material and methods: Clinical data of all patients admitted for rAAA
were reviewed and statistical analysis using SPSS V.22 was performed.
Results: A total of 71 patients were included. In 2015 the annual rate
of EVAR exceeded that of OR.
The population of patients submitted to EVAR and OR were
comparable in gender, age and co-morbidities with the exception of
smoking (73.7% Vs 36.5%; p=0.005).
No cases of intra-operative mortality were registered in the EVAR
group, as opposed to 17% in the OR group (p=0,049). 30-day mortality
reached 49% in the OR group and 31% in the EVAR group (p>0.05).
Several predictors of outcome were identified: smoking (p=0.005), pre
and post-operative hemodynamic instability (p=0.003, p<0.0001), INR
at admission (p<0.0001). Binary logistic regression concluded elevated
INR and post-operative instability were independent predictors of
outcome (p<0.05).
Prediction models estimated mortality significantly correlated with
real mortality (estimated mortality 41% and 45.3% Vs real mortality
45%; p<0.0001). Pearson correlation coefficient reached 0.775
(p<0.001), describing significant positive linear correlation between
scores.
Conclusion: In recent years, EVAR has become the procedure of choice
for rAAA in our institution. With this evolving approach to rAAA, both
score prediction models were applied and accurately predicted
mortality in the study population (p<0.001).

P-257
Mid-term result of thoracic endovascular aortic repair in octogenarians and nonagenarians
T. Hashimoto, N. Kato, T. Ouchi, K. Nakajima, T. Higashigawa,
S. Chino
Radiology, Mie University Hospital, Tsu, Japan
Purpose: Thoracic endovascular aortic repair (TEVAR) is expected
to benefit old patients with high operative risk. We investigated the
outcome of TEVAR in octogenarians and nonagenarians.
Material and methods: From May 1997 through December 2017, 638
patients had undergone TEVAR for TAA or AD in our hospitals. We
retrospectively reviewed the medical records of 113 patients aged 80
years or older (17.7%) among them.
Results: There were 78 men and 35 women. The mean age was
83.4±3.1 years (mean±standard deviation). Emergent TEVAR was
performed in 28 patients (25.7%). Mortality rate and the rate of
mortality plus morbidity calculated using STS score were 6.6±5.1%
and 25.8±13.9%, respectively. Operative mortality rate calculated using
euroSCORE was 11.7±10.9%. Combined procedure such as debranch or
chimney, were performed in 25 patients (22.1%). The mean follow-up
term was 23.5±21.1 months. Overall survival rate was 96.4% at 1 month,
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94.5% at 3 months, 88.1% at 1 year, and 83.7% at 3 years. Regarding
patients undergoing elective TEVAR, overall survival rate was 98.8% in
1 month and 3 months, 91.9% at 1 year, and 88.4% at 3 years. Excluded
6 patients whose discharge to unknown, 107 patients were analyzed
about discharge to home or not. After logistic regression, two negative
predictors, emergency and combined procedure, were identified for
discharge to home.
Conclusion: TEVAR in octogenarians and nonagenarians seems to
be acceptable in terms of life prognosis. Emergency and combined
procedure were the negative predictors of home discharge.

P-258
Gender differences in AAA presentation and repair complexity
T. Hall1, W. Al-Obaydi2, P. Thurley2, P.M. Bungay2
1Interventional Radiology, Queens Medical Centre Nottingham,
Nottingham, United Kingdom, 2Radiology, Royal Derby Hospital, Derby,
United Kingdom
Purpose: Recent studies have suggested adverse outcomes in female
patients with AAA undergoing repair.
Material and methods: A review of data from a prospectively
collected database of all patients having repair of an AAA since 2008
was scrutinised. Data included demographics, aneurysm size, type and
complexity (defined by the need for additional steps eg fenestrations,
AUI) of repair and complications.
Parametric data was analysed using the t test and non-parametric data
using the Fisher’s exact test.
Results: In total there were 108 females and 816 males. The mean
age at time of surgery for males and females was 74.7 (SD10.7) and
77.3 (SD6.9) years respectively (p<0.005). The mean aneurysm size for
males and females was 68 (SD15) and 66 (SD15.5) mm respectively
(p=ns). 16.3% and 21.6% of males and females respectively were
turned down for surgery (p<0.005) There was no significant difference
between the mode of surgery (elective vs emergency repair) between
males and females. A smaller proportion of female patients underwent
EVAR (535 males, 63 females) as opposed to open repair (276 males,
46 females;p<0.005). Females required more returns to theatre
(p<0.005) and were of higher technical complexity (28.2% males,
51.0% females;p<0.005).
Conclusion: Females are more likely to be turned down for surgery
than males. Females are statistically more likely to undergo open repair
when compared to males. When EVAR is undertaken in women, it of
increased complexity and results in more frequent return to theatre
for complications. This may, in part, be due to vascular anatomy that
is unsuitable for EVAR.

P-259
Role of intra vascular ultrasound (IVUS) in EVAR planning
G. Falcone1, G. Gabbani2, C. Raspanti2, M. Citone3, F. Mondaini4,
E. Casamassima1, F. Fanelli5
1Interventional Radiology, Careggi University Hospital, Firenze, Italy,
2Interventional Radiology Unit, Careggi University Hospital, Florence,
Italy, 3Radiology, Serristori Hospital, Florence, Italy, 4Radiology, Careggi
University Hospital, Florence, Italy, 5Vascular and Interventional
Radiology Unit, “Careggi” University Hospital, Florence, Italy
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Endoprosthesis sizing was grounded on CTA data in 18 pts and on
IVUS data in 18.
IVUS evaluation of endoprostesis apposition was performed at the
end of the procedure.
A comparison between IVUS and CTA data was performed.
Results: IVUS was technically feasible in all cases. Mean proximal
aortic neck diameter was 28mm (range 21-34mm) on CTA evaluation
while on IVUS evaluation was 26mm ( range 20-31); Mean Iliac artery
diameter on CTA was 12mm (range 11-15mm) and 12mm on IVUS
(10-13mm). In 5 cases a mismatch >2.5mm between CT and IVUS
measurement of the proximal neck was observed.
Technical success was achieved in alla EVAR cases.
No type I endoleaks were observed in the IVUS group. In the CTA
group one type I endoleak was observed due to infolding of the fabric.
In this case proximal aortic neck diameter was 26 on CTA and 21mm on
IVUS evaluation. No IVUS related complication were reported.
Conclusion: IVUS is a safe evaluation tool and allows a better
measurement of aortic diameters in the EVAR planning, reducing the
complication rate.

P-260
Experience of ProGlide system for percutaneous EVAR in 141
patients
C. Hazar, A. White, D. Jarosz, P. Walker, D.R. Shaw, C. Tingerides
Radiology Department, The Leeds Teaching Hospitals, Leeds, United
Kingdom
Purpose: To evaluate the periprocedural outcomes of the ProGlide
system (Abbot, Illinois) and assess its long-term effect on the femoral
arteries.
Material and methods: A prospectively maintained database of EVAR
was interrogated. All patients included underwent percutaneous
endovascular aneurysm repair (pEVAR) with minimum 6 month
follow-up. Pre-procedural CTs were reviewed to assess existing
stenosis in the common femoral artery (CFA). Arteries with greater
than 25% stenosis underwent formal quantification of stenosis using
multiplanar and curved planar reformation. The pre-operative and
1 year follow-up CTs of these patients were assessed for change in
stenosis. Analysis was performed by two independent reviewers with
the senior authors reviewing discrepancies.
Results: 141 pEVARs were performed. The ProGlide system was
used in 234 arteries, yielding a high success rate in obtaining postprocedural haemostasis (97.4%). There were 10 post-procedural access
related complications including 5 patients requiring surgical closure
due to inadequate seal. Two patients required thrombectomy due
to distal embolisation. One patient required CFA endarterectomy at
6 months due to worsening of pre-existing stenosis. Vessel analysis
was performed in 29 arteries. Mean pre-operative stenosis was 33%
(range 22-57%). Mean post-operative stenosis was 32% (23-57%). No
significant change in degree of stenosis was detected (defined as a
5% change).
Conclusion: The ProGlide system yielded a high success rate in
obtaining post-operative haemostasis with low surgical closure rates.
One patient required surgical intervention for a worsening of a CFA
stenosis. Otherwise the ProGlide system was not associated with an
increase in the degree of femoral artery stenosis at 1 year.

Purpose: To evaluate accuracy and safety profile of Intravascular
Ultrasound (IVUS - PhilipsVolcano) in pre-treatment EVAR planning
for Aortic Abdominal Aneurysm(AAA)
Material and methods: In 36 consecutive patients( mean age 70.1 +/5.9; 15 male) with AAA pre-procedural EVAR evaluation was performed
with CT angiography ( CTA). IVUS intra-operative evaluation of
proximal neck diameter, sac diameter , distal neck and iliac artery
diameter was performed.

C RSE

CIRSE 2018 Abstract Book
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Total free contract EVAR under IVUS guidance: initial
experience
G. Falcone1, M. Citone2, F. Mondaini3, E. Casamassima1,
G. Gabbani1, C. Raspanti1, F. Fanelli4
1Interventional Radiology Unit, Careggi University Hospital, Florence,
Italy, 2Radiology, Serristori Hospital, Florence, Italy, 3Radiology, Careggi
University Hospital, Florence, Italy, 4Vascular and Interventional
Radiology Unit, “Careggi” University Hospital, Florence, Italy
Purpose: To report our initial experience using intravascular
ultrasound (IVUS-philips volcano) as a guidance for endovascular
abdominal aortic repair (EVAR) avoiding the use of contrast media.
Material and methods: Twenty-two patients with abdominal aortic
aneurysm (AAA) with a mean diameter of 58.9 mm, underwent EVAR
under fluoroscopy and IVUS guidance. Procedure characteristics and
outcomes were compared with an historical group of patients who
undergone standard EVAR under fluoroscopic. Patients underwent
contrast enhanced us (CEUS) 24 hours after the procedure; minimum
follow-up was 12 months.
Results: Technical success was achieved in all cases. No significant
difference was reported between mean AAA neck size and length
measured on CTA vs IVUS (diameter 25.2±1.9 vs 25.2±1.4 mm p= 0.24;
length (mm): 15.3±3.6 vs 16.5±3.3; p=0.26).In 4 cases, a different stentgraft was selected from the initial planning on CTA according to IVUS
(mean delta neck: 2.7 mm-p<0.001) A lower accessory renal artery was
correctly visualized by IVUS in 5 patients (22.7%). Mean procedural
time was 57.9 minutes. Mean total fluoroscopy time was 18.5 min
for the IVUS group vs 30 min for the control group (p<0.05 ). Mean
radiation dose was lower in the IVUS group (700 mGy vs 1.200 mGy.
In 19 cases (86.3%) no contrast was used. No patient died within 30
days and no IVUS manoeuvre-related complications were reported.
Type II EL were detected in 2 (9.1%) patients at 1-day CEUS. Both sealed
at 6-month FU.
Conclusion: IVUS allows an accurate and safe deployment of the
stent-graft, and to perform EVAR without any contrast medium.

P-262
Outcome of hypogastric artery occlusion while
undertaking endovascular aortic aneurysm repair
P.P. Sousa1, R. Machado2, R. Almeida2, P.S. Pinto2
1Vascular Surgery, Centro Hospitalar Vila Nova de Gaia/Espinho, Vila
Nova De Gaia, Portugal, 2Vascular Surgery, Centro Hospitalar do Porto,
Porto, Portugal
Purpose: There are some abdominal aortic aneurysms with specific
anatomic characteristics where endovascular repair treatment(EVAR)
implies complex technical approach or coverage of the hypogastric
artery (CHA) by a stent-graft. The authors proposed to determine the
outcomes of this group of patients.
Material and methods: A prospective study of all elective
abdominal aortic aneurysms treated by EVAR from January2011 until
December2016 was conducted. Primary outcomes were morbidity
and mortality, development of post intervention buttock claudication,
endoleak or need for secondary interventions related to the first
procedure.
Results: We analyzed 152 patients, 147 males, with a mean age of 79,5
years-old. There were 8% minor complications with no major events
registered during the procedure. Peri-operative mortality was 2%. In
most cases, 115 (76%) the landing zone was on the common iliac artery,
while in 37 (24%) there was extension to the external iliac artery. In
this last group, the majority (n=32) had hypogastric artery coverage.
None patient received bilateral hypogastric artery exclusion. Buttock
claudication occurred in five (16%) patients with CHA and one patient
developed erectile dysfunction. None of the patients with hypogastric
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artery revascularization faced buttock claudication. Endoleak
development reached an overall rate of 18% with 7% requiring
reintervention with no statisfical significance between groups.
Conclusion: Despite without statistical significance, there seems
to be a trend of buttock claudication development with CHA.
Notwithstanding we believe that some selected patients with aortoiliac aneurysms may safely undergo CHA without development of
buttock claudication, nevertheless it should be avoided whenever
possible and, at least one hypogastric artery should be revascularized.

P-263
Iliac artery tortuosity, calcification and abnormal shape
augment aortic aneurysm anatomy in predicting complications
after endovascular aneurysm repair
R. Fitridge1, A. Pagnozzi2, N. Dowson2, B. Thurston3, P. Cowled1
1Discipline of Surgery, The University of Adelaide, Woodville South, SA,
Australia, 2The Australian e-Health Research Centre, Computational
Informatics, CSIRO, Herston, QLD, Australia, 3Vascular and
Endovascular Surgery, Royal Adelaide Hospital, Adelaide, SA, Australia
WITHDRAWN

P-264
Percutaneous primary stenting for aortic endograft limb occlusion: long-term outcomes
S. Spiliopoulos1, K. Palialexis1, C. Konstantos2, L. Reppas3,
K. Moulakakis4, J. Kakisis4, A.M. Lazaris5, G. Geroulakos4,
E. Brountzos6
12nd Department of Radiology, Attiko University Hospital, Athens,
Greece, 22nd Radiology Department, Attiko University Hospital, Athens,
Greece, 32nd Department of Radiology, University Hospital Attikon,
Chaidari, Greece, 4Department of Vascular Surgery, ATTIKO University
Hospital, Athens, Greece, 5Vascular Surgery, School of Medicine,
National and Kapodistrian University of Athens, Attikon Teaching
Hospital, Athens, Greece, 62nd Dept of Radiology, University of Athens,
Athens, Greece
Purpose: To investigate the safety and efficacy of percutaneous
primary stenting for the management of chronic ischemia caused by
endograft limb occlusion following endovascular aneurysm repair
(EVAR).
Material and methods: This retrospective, single-centre study
investigated all patients who underwent percutaneous endovascular
covered or bare metal stent placement for the management of
intermittent claudication (IC) or critical limb ischemia (CLI) following
EVAR limb occlusion, between January 2010 and October 2017.
Cases suffering from limb threatening acute limb ischemia were
treated surgically and were excluded from the analysis. Primary
outcome measures were technical success and symptoms-free rate.
Secondary outcome measures included clinically-driven target-lesion
reintervention (TLR)-free survival, primary patency (no clinical relapse
and no ≥50% restenosis) and complication rates.
Results: Out of 29 limb occlusions, 11 limbs (11 patients; 100% male;
mean age: 71.6±6.9 years) were treated percutaneously and were
included in the study. The majority suffered from IC (10/11; 90.9%).
Technical success was 90.9%. No major complications were noted.
Mean follow up period was 37.6±25.7 months. Stent grafts were
mainly used, while and in 2 cases (18.18%) nitinol bare stents were
deployed. According to Kaplan-Meier analysis, both symptoms-free
and primary patency rates were 83.33% in up to 5 years follow up. TLRfree survival was 100% at 5 years, as two cases of claudication relapse
were managed conservatively.
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Conclusion: Percutaneous primary stenting for the management
chronic ischemia due to endograft limb occlusion is feasible and safe,
with satisfactory long-term outcomes. Careful patient selection is vital
for clinical success.

P-265
Emergency endovascular repair for post-operative malperfusion causing by stent graft/frozen elephant trunk malpositioned into false lumen after initial procedure in aortic
dissection
X. Pu
Intervention Diagnose and Therapy, Beijing Anzhen Hospital, Beijing,
China
Purpose: The post-operative malperfusion causing by stent graft/
frozen elephant trunk mal-positioned into false lumen is a rare but
extremely fatal condition in aortic dissection treatment. The aim of this
study was to summarize the application of emergency endovascular
repair for this condition.
Material and methods: Retrospectively analyzed the clinical, imaging
and operation data of 5 post-operative aortic dissection cases in our
institution, who detected that stent graft/frozen elephant trunk
mal-positioned into false lumen ( 3 type A dissection with open
surgery and 2 type B dissection with endovascular repair initially ).
The emergency secondary intervention were performed. Different
techniques including membrane puncture technique and searching
re-entry technique were used to establish a “true-false-stent” path.
The stent-graft was implanted in order to re-direct blood flow back
to true lumen and improve visceral perfusion.
Results: 1.The visceral ischemia and irreformable internal milieu
disorder were detected in all 5 cases in 4-10 hours after initial
operation. And emergency CT angiography diagnosed that stent
graft/frozen elephant trunk mal-positioned into false lumen.
2.The secondary intervention were successfully performed in all cases.
The mean procedure time was 90 min. One stent-graft was implanted
except 1 case,who was implanted 2 stent-grafts to re-direct the blood
flow back to true lumen.
3.After procedure, all cases were uneventful in perioperative period
in ICU. 1 month post-operative CTA showed fluent blood flow of aorta
and major visceral arteries.
Conclusion: Emergency endovascular repair was recommended as
the most effective method to re-direct blood flow back to true lumen
and improve visceral perfusion in this fatal condition.

P-266
Long term follow-up in a large cohort of patients undergoing
Cordis Incraft EVAR
Y. Shahin, D. Kusuma, T.J. Cleveland, S.D. Goode
Vascular Radiology, Sheffield Vascular Institute; Northern General
Hospital, Sheffield, United Kingdom
Purpose: Evolution of endovascular aneurysm repair devices
continues, with a focus on smaller delivery systems, whilst maintaining
or improving outcomes. Ultra low profile EVAR enables smaller access
to the common femoral artery for deployment of the stent graft,
making percutaneous approaches even more practical. The Cordis
Incraft Stent graft system represents one of the newest lower profile
evar systems around today. In South Yorkshire, UK we have a large
cohort of cases with long term follow up and we present the real world
independent data from our dataset.
Material and methods: 28 patients undergoing EVAR in a tertiary
vascular referral centre, were treated with the Cordis Incraft system.
We prospectively collated the data and all patients underwent long
term follow up clinically and with CT angiograms.
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Results: Median length of follow up was 20 months. The mean (SD)
age of these patients was 76 +/-7 years including 4 females. The mean
AAA size was 6.2 +/- 1 cm and neck length was 30 +/-9.6 mm. We
had a 100% technical success in EVAR deployment and aneurysm
exclusion. There were no significant procedural groin complications
or conversions to open cut down. There was no 30-day mortality.
On the 30-day CTA there were no type 1 or 3 endoleaks or groin
complications. No stent graft migration.
Conclusion: Our long term UK experience using the Incraft
Stent-Graft system is very encouraging, with satisfactory clinical
outcomes, medium term device functioning and excellent results
for percutaneous access in a real world setting. Performing ultra low
profile EVAR seems the future of EVAR, utilising smaller groin access
and therefore predicting a decrease in the associated complications
and translating into a reduction in length of stay and early ambulation
for patients.

P-267
Endovascular aneurysm sealing (EVAS). Outcomes and anatomical suitability, a single centre experience.
L. Monzon1, A. Prent2, M. Sallam2, R. Bell2
1Interventional Radiology, Guy’s and St Thomas’ NHS Foundation Trust,
London, United Kingdom, 2Vascular Surgery, Guy’s and St Thomas’ NHS
Foundation Trust, London, United Kingdom
Purpose: Since the introduction of Nellix, the instructions for use (IFU)
have changed in order to improve safety.
IFU changes: maximum neck diameter of 28mm and a ratio of
maximum AAA diameter to maximum aortic lumen <1.4.
The purpose of this study was to retrospectively ascertain whether all
patients electively treated with EVAS at St Thomas’ Hospital between
June 2013 and December 2016 would still be suitable for EVAS under
the new IFU.
Material and methods: All patients electively treated with EVAS
between June 2013 and December 2016 at Guy’s and St Thomas’ were
included.
We investigated if the aneurysm morphology would still be suitable
for EVAS under the new IFU for Nellix with reference to the preprocedure planning CT.
61 patients (median age 77.2 years, 52 men) with an AAA were treated
with Nellix during this period and their imaging and medical records
were reviewed.
Results: Aneurysm morphology was compliant in 47 patients (77%)
with the old IFU and 11 patients (18%) with the new IFU.
69% of cases were not suitable because of a high ratio between
thrombus and flow lumen (≥ 1.4).
Median follow up 33 months.
We identified 21% Type 1a endoleaks (5 were inside the new IFU), 7%
ruptures, and 7% limb occlusions.
Overall mortality was 18% of which 10% was aneurysm related and
7% died of unknown cause.
Conclusion: EVAS within the new IFU for AAA is only suitable for
a small percentage of patients and in our cohort there was a high
mortality rate and incidence of Type 1a endoleaks.
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P-268
Percutaneous f-/b-EVAR in patients with thoracoabdominal
aortic aneurysm: midterm results
J.P. Schaefer, J. Trentmann, H. Gottschalk, J. Schupp, J. Pfarr,
A. Lebenatus, O. Jansen
Radiology & Neuroradiology, University Hospital Schleswig-Holstein
Campus Kiel, Kiel, Germany
Purpose: Evaluation of efficacy of percutaneous endovascular
aneurysm repair (EVAR) of patients with thoracoabdominal aortic
aneurysm (TAAA) using fenestrated and branched endoprosthesis
(f-/b-EVAR with E-xtra Design Engineering; Jotec, Hechingen,
Germany).
Material and methods: 61 patients (44 males; mean age 72.9
years) with TAAA were treated percutaneously with f-/b-EVAR in
a consecutive case series from 12/13 to 11/17. Data were analysed
retrospectively. Mean aneurysm diameter was 66.7±13.4 mm (min./
max. 46/106 mm). Aneurysm types were: Crawford Typ II n=17
(28%), Typ III n=9 (15%), Typ IV n=15 (25%), Typ V n=5 (8%); pararenal
n=10 (16%), paraviszeral n=5 (8%). Data analysis included baseline
characteristics, procedural parameters and clinical follow-up with
CT, focussing on aneurysm growth, endoleak rate and vessel patency.
Results: Primary technical success was 93.4% (57/61), primary-assisted
98.4% (60/61). Periinterventional 30-day mortality and spinal cord
ischemia were 4.9% (3/61) each, permanent paraplegia was diagnosed
in one case (1.6%). Major complication rate added up to 16.4% (10/61).
Periinterventional 30-day patency rate of n=204 visceral arteries was
98.5% (201/204). Endoleak rate at post intervention/4d/3m/6m/12m
was 67/63/50/44/41%, respectively. Estimated survival rate at
21d/4m/10m/18m was 98/96/90/82/71%, respectively. Aneurysm
diameter averaged at 3m/6m/12m 66.4/65.8/67.4 mm, respectively.
Conclusion: Percutaneous f-/b-EVAR with E-xtra Design Engineering
in TAAA patients is safe and efficient with stable aneurysm size at
midterm. Remarkable, though decreasing endoleak rate necessitates
regular follow-up examinations.

P-269
Spinal cord ischaemia in TEVAR
C. Williams1, A.C. Gordon2, A.M. Wood1, I. Williams3, R.D. White4
1Radiology, University Hospital of Wales, Cardiff, United Kingdom,
2Radiology, Cardiff and Vale UHB, Cardiff, United Kingdom, 3Surgery,
University Hospital of Wales, Cardiff, United Kingdom, 4Department
of Clinical Radiology, University Hospital of Wales, Cardiff, United
Kingdom
Purpose: Thoraco-abdominal aortic treatments are increasingly
being performed using endovascular techniques. One risk of these
treatments is that of spinal cord ischaemia (SCI) leading to lower limb
neurological deficit. This study reviews outcomes for all endovascular
interventions at our tertiary vascular centre for thoraco-abdominal
aortic disease with emphasis on SCI
Material and methods: We identified all patients who underwent
TEVAR in our institution from 1999-2016 (n=77). We reviewed
the indications, procedures (including adjunctive measures such
as surgical bypass), technical success, 30 day mortality and any
complications. We particularly interrogated any procedures following
which there was any suggestion of spinal cord ischaemia and discuss
these cases.
Results: 49 TEVARs were placed for aneurysmal disease (8 of which
were mycotic/false), 15 for dissection (9 acute, 6 chronic) and 13 for
aortic transection. 23 (30%) required a debranching procedure to
increase the proximal landing zone. 10 patients underwent carotid
subclavian bypass electively prior to TEVAR and a further 10 following
the procedure. 4 Patients died within 30 days. 5 patients developed
lower limb neurology one of which was immediate. The other 4
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developed delayed SCI at least 15 hours post TEVAR with full recovery
with adjunctive measures.
Conclusion: SCI following TEVAR for thoracic aortic disease is not
uncommon and our results are in keeping with current literature. The
cause is multifactorial and can be treated with prompt blood pressure
augmentation and cerebrospinal fluid drainage with good outcomes
with carotid- subclavian bypass being beneficial in certain patients.

P-270
Percutaneous f-/b-EVAR in patients with post-dissection
thoracoabdominal aortic aneurysm: midterm results of a
prospective observational study
J.P. Schaefer, J. Trentmann, H. Gottschalk, J. Pfarr, J. Schupp,
A. Lebenatus, O. Jansen
Radiology & Neuroradiology, University Hospital Schleswig-Holstein
Campus Kiel, Kiel, Germany
Purpose: Evaluation of efficacy of percutaneous endovascular
aneurysm repair (EVAR) in patients with post-dissection
thoracoabdominal aortic aneurysm (TAAA) using fenestrated and
branched endoprosthesis (f-/b-EVAR with E-xtra Design Engineering;
Jotec, Germany).
Material and methods: In a prospective observational study, 10
patients (8 males; mean age 72.3 years) with post-dissection TAAA
were treated percutaneously with f-/b-EVAR from 10/15-03/17. Two
patients were symptomatic, all presented with multiple comorbidities
(hypertension,10/10;CAD,7/10;major surgery,7/10;PAOD,6/10;COPD,5/
10;smoking,5/10). Mean aneurysm diameter was 66.7±11.4mm (min./
max. 46/92mm). Post-dissection aneurysm types were: Crawford type
II n=7, type IV n=1, type V n=2. Primary endpoint was aneurysm growth
at twelve months post intervention. Secondary endpoints were
technical and clinical success rates. Data analysis included baseline,
procedural parameters and clinical follow-up with CT, focussing on
aneurysm growth and endoleak rate.
Results: Primary technical success was 100% (10/10). Major
complication rate added up to 20% (2/10). Periinterventional 30-day
mortality was 20% (2/10) with two fatal outcomes due to multiorgane and pulmonary failure each in a symptomatic patient.
Periinterventional 30-day patency rate of n=38 visceral arteries
was 97.4% (37/38). Mean number of endovascular interventions
per patient (staged f-/b-EVAR and revisions) was 2.8 (range, 1-8
interventions). At mean follow-up of 12.5 months, survival rate
was 70% (7/10). Aneurysm diameter averaged at 4d/3m/6m/12m
66.0/71.8/71.3/69.0 mm, respectively, with two cases of relevant
growth due to type Ib endoleak revised successfully. Endoleak rate
at post intervention/4d/3m/6m/12m was 90/90/100/100/100%,
respectively.
Conclusion: In post-dissection TAAA patients with multiple
comorbidties, complex endovascular interventions with percutaneous
f-/b-EVAR using E-xtra Design Engineering offers a high technical
success rate and a good midterm survival rate at stable aneurysm size.
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Conclusion: Factors found to predispose to EVAR limb occlusion
are iliac tortuosity, kinking of the graft limb and peripheral vascular
disease.

Thoracic endovascular aortic repair (TEVAR) in oncological
setting
U.G. Rossi1, A. Valdata1, F. Pinna1, P. Torcia2, L.C. Pescatori3,
A.M. Ierardi4, G. Carrafiello5, M. Cariati6
1Interventional Radiology Unit, E.O. Galliera Hospital, Genova, Italy,
2Radiology and Interventional Radiology, San Carlo Borromeo Hospital,
Milan, Italy, 3Postgraduation School in Radiodiagnostics, University of
Milan, San Donato Milanese, Italy, 4Radiology, University of Milan, San
Paolo Hospital, Milan, Italy, 5Diagnostic and Interventional Radiology,
University of Milan, Milan, Italy, 6Diagnostic Sciences, San Carlo
Borromeo Hospital, Milan, Italy
Learning objectives: To describe interventional radiology
management by Thoracic Endovascular Aortic Repair (TEVAR) in cancer
patients with primary tumours or tumours infiltrating thoracic aorta.
Background: Since the landmark report in 1999, there has been
a heightened interest in the application of TEVAR for a range of
thoracic aorta diseases. This, because TEVAR has emerged as a less
invasive treatment modality compared to Open Surgery Repair, with
a reduction in bought morbidity and mortality. Conventional thoracic
aorta pathologies treated by TEVAR are: aneurysm, pseudoaneurysm,
penetrating aorta ulcer, dissection, itramural haematoma and trauma.
To these, in very selected cases, we can add cancer patients, suffering
from primary tumour or infiltrating thoracic aorta.
Clinical Findings/Procedure: The aim of this poster is to describe:
a) selective evaluation of cancer patients, b) imaging evaluation with
pre-procedural planning, c) possible causes of urgent or elective
TEVAR needs in cancer patients, d) cost / benefit assessment of cancer
patients.
Conclusion: TEVAR is a bridge procedure to open surgery or a
palliative procedure both in emergency and not emergency cases for
thoracic aorta tumours and tumors invading the aortic wall. Therefore,
today selected oncological patients may benefit of TEVAR procedure,
for its lower invasively, morbidity and mortality.

P-272
EVAR limb occlusion
A. Ismail, I. Wilson, R.P. Allison, J. Coyne
Interventional Radiology, Southampton University Hospital,
Southampton, United Kingdom

P-273
Diagnosis and techniques to improve the clinical success of the
transarterial embolization of type II endoleaks after endovascular aneurysm repair
R. Kawasaki1, M. Yamaguchi2, T. Okada2, T. Gentsu1, M. Kinoshita1,
S. Shohei1, H. Horinouchi2, K. Sasaki2, K. Sugimoto2
1Radiology, Hyogo Brain and Heart Center at Himeji, Himeji, Japan,
2Department of Radiology and Center for Endovascular Therapy, Kobe
University Hospital, Kobe, Japan
Learning objectives: To understand the possible causes of failure of
the transarterial embolization (TAE) of a type II endoleak (T2EL) after
endovascular aneurysm repair (EVAR), and to consider diagnostic and
technical improvements for the technical/clinical success of TAE.
Background: The technical success of the TAE of T2ELs varies
significantly. It is also difficult to achieve clinical success after TAE.
Potential pitfalls in the diagnosis and treatment of T2ELs with TAE
affect the technical and clinical success.
Clinical Findings/Procedure: We describe (1) a more precise
diagnosis of the presence of T2ELs including conventional endoleaks
with inflow and/or outflow vessels, slow-flow T2ELs, and atypical
T2ELs with MRI; (2) an evaluation using cone beam CT during a feeding
arteriogram for the detection of tiny endoleak(s) that are not definitive
on digital subtraction angiography, (3) special techniques for the
successful advancement of a microcatheter system and the injection
of glue, including the use of a double coaxial microcatheter system; a
knuckle wire technique using a micro-guidewire (0.008-inch), and the
embolization of small collaterals and/or peripheral lumbar arteries for
preventing proximal embolization; and (4) characteristic angiography
findings, the knowledge of which will help avoid missing the presence
of a potential T2EL.
Conclusion: Precise pre- and perioperative evaluations of T2EL
and exhaustive angiography to eliminate occult or atypical T2Els
in addition to conventional T2ELs will contribute to the improved
technical and clinical success of TAE.

P-274

Learning objectives: To assess the incidence, potential aetiology and
treatment options for limb occlusions following endovascular aortic
repair (EVAR) of infra - renal aortic aneurysms.
Background: EVAR has become a staple treatment for infra-renal
aortic aneurysms, with numerous advantages over open surgery.
However re-intervention does occur, with limb occlusion being the
third most common cause.
Clinical Findings/Procedure: A single centre retrospective review
of EVARs performed between 2010 - 2015, demonstrated that 8 out
of 353 (2.3%) patients were found to have EVAR limb occlusions. Preoperatively, the aneurysm sizes ranged from 5.8 to 9.5 cm (mean =
7.1 cm). 4 patients were treated with a Cook Zenith stent- graft and 4
with a Medtronic Endurant stent - graft. Follow up imaging included
CT aortic angiogram at 1 month, 1 year and thereafter with yearly
ultrasound scans and abdominal X-rays. 6 patients presented with
acute limb ischaemia and 2 were asymptomatic. The average time
to limb occlusion was 12.6 months (range Day 1 – 46 months). They
were found to have a mean pelvic artery index of 1.35 (range 1.1 – 1.5),
common iliac artery index of 1.37 (range 1 – 2.1), and 50% of patients
had a positive double iliac sign. The mean distal aortic diameter was
29 mm (range 19 – 40 mm). Treatment was femoro-femoral cross-over
graft in 4 cases, embolectomy and stenting in 1 case, and conservative
in 3.

Fixing the leak whilst the tap is still running - what’s in the
toolbox? - endoleak management
P.E. Jenkins, F.C. Lyall, N.F. Gafoor
Radiology, Peninsula Radiology Academy, Plymouth, United Kingdom
Learning objectives:
1. Appreciate the importance of recognising endoleaks on
imaging modalities
2. Understand the treatment options for repair of the endoleaks
3. Recognise the radiological appearances of different endoleak
repairs encountered.
Background: With the increasing use of endovascular aortic
aneurysm repair (EVAR) to treat abdominal aortic aneurysms,
complications such as “endoleak” are relatively common. The term
endoleak refers to the leakage of blood into an excluded aneurysm
sac following endovascular stent graft placement. Endoleaks are
classified according to the site of communication with the sac and
various treatment options are available for endovascular repair. 1 This
classification determines the risk of short-term rupture due to the leak
and hence guides the urgency, as well as method of management.2An
understanding of the appearances of endoleaks and hence
appropriate management options is essential.
Clinical Findings/Procedure: We present our approach to managing
endoleaks. Patients undergo follow up CT angiogram at 6 weeks and
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1 year post EVAR with endoleaks classified according to the traditional
classification2. The management options used for types I-III endoleaks
will be presented with images demonstrating the post-procedure
outcomes identifying key distinguishing features.
Conclusion: Endoleak management is different depending on
its classification. 1,2,3 This poster demonstrates various options
along with highlighting key features to enable recognition of the
management technique on subsequent imaging.

P-275
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as sensitive, or better than CTA. Although it is appreciated that
nitinol based stents are generally better suited for MRA, tabulated
information illustrating the most commonly used stents in clinical
practice and their MRI compatibilities allows ease of comparison.
Conclusion: MRI is helpful in surveillance imaging as EVAR follow up.
There are clear benefits of this, and as such, it is imperative to establish
which grafts are most suitable.

P-277

Percutaneous emergency EVAR and TEVAR: how I do it

Beyond endoleaks: uncommon complications related to endovascular aneurysm repair

A.N. Pantos1, M.E. Krokidis2
1Radiology Department, Aberdeen Royal Infirmary Hospital, Aberdeen,
United Kingdom, 2Department of Radiology, Addenbrooke’s University
Hospital, Cambridge, United Kingdom

R.C. Gaio1, A.C. Lopes2, J.B. Leitão1, J.F. Santos1
1Radiology, Centro Hospitalar Lisboa Norte, E.P.E. - Hospital de Santa
Maria, Lisboa, Portugal, 2Vascular Surgery, Centro Hospitalar Lisboa
Norte, E.P.E. - Hospital de Santa Maria, Lisboa, Portugal

Learning objectives: To describe the technique and the benefits
of percutaneous approach for ruptured abdominal and thoracic
aneurysms that undergo endovascular repair.
Background: Ruptured aortic and thoracic aneurysms carry a
significant mortality rate. Centralization of vascular services in
conjunction with increase of local expertise has offered a significant
reduction of mortality in such cases. Immediate percutaneous access
is often of paramount importance as immediate haemodynamic
stabilization with the use of intra-aortic balloons is often necessary.
The initial percutaneous approach may be switched to surgical at
the end of the procedure, however with the novel closure devices
and the increase of expertise the whole case may be performed
percutaneously, decreasing the surgical groin complications risk.
Clinical Findings/Procedure: Technical characteristics of large access
closure devices will be described and their use in an emergency
ruptured aortic or thoracic aneurysm setting.
Conclusion: Emergency EVAR and TEVAR may be performed with
percutaneous access decreasing the hospitalization time and groin
complications.

Learning objectives:
To discuss the pathophysiologic mechanisms and imaging findings of
uncommon complications after endovascular aortic repair, including:
- aorto-bronchial and aorto-pulmonary fistulization (ABPF);
- aorto-oesophageal fistulae (AOF);
- retrograde dissections;
- aortic stent-graft infections;
- aorto-enteric fistulae (AEF).
Background: Although rare, these complications can potentially
result in severe morbidity or even mortality, stressing the need for a
prompt diagnosis and subsequent appropriate treatment.
Clinical Findings/Procedure: Working in a tertiary referral hospital
allowed us to perform a retrospective review and select the most
illustrative CTA images for each complication. For literature review,
we have searched indexed publications using Medline as the scientific
repository for current data regarding this particular area of interest.
Conclusion: ABPF, AOF, retrograde dissection, aortic stent-graft
infections and AEF after endovascular aortic repair are rare but
potentially life-threatening complications that should be detected
and managed quickly.
Diagnostic imaging is the key to reliable diagnosis and treatment
planning, with CTA being the most robust and readily available
imaging technology in the majority of hospitals and therefore the
modality of choice.
Knowledge of the imaging findings and complications after
endovascular aortic repair enables accurate imaging interpretation,
putting the radiologist at the front line of precise and well-timed
diagnosis.

P-276
Magnetic resonance imaging in EVAR follow-up: indications,
benefits and stent compatibility
A. Koza1, D. Annan1, J. Kyaw Tun2, T. Fotheringham1, M.B. Matson3
1Interventional Radiology, The Royal London Hospital, London, United
Kingdom, 2Department of Interventional Radiology, The Royal London
Hospital, Barts Health NHS Trust, London, United Kingdom, 3Radiology,
Bartshealth, London, United Kingdom
Learning objectives:
1. To appreciate the benefits of time resolved magnetic resonance
imaging (MRI) in post endovascular aortic repair (EVAR)
intervention surveillance
2. To identify time resolved MRI compatible stents
Background: With increasing use of endovascular stents, and an
increasing life expectancy requiring long term, regular, surveillance
imaging, consideration needs to be taken to ensure the most beneficial
and safest imaging method is always used.
Non-ionising radiation imaging modalities involving MRI is a valuable
method of doing this but can be contraindicated with certain stents.
The safety profile of MRI, its ability to give high quality anatomical and
functional information, and the detailed images acquired are some of
the well known advantages of this modality of surveillance.
However, this is not always practicable given the relatively low spatial
resolution of images acquired, the length of image acquisition, and
the increased costs associated with MRI use.
Clinical Findings/Procedure: Magnetic resonance angiography
(MRA) techniques allow better characterisation of endoleaks
comparable to conventional angiography and are seen to be

P-278
Late onset aortoesophageal fistula after treatment of 1 a
chronic type B aortic dissection with a three-step approach
M.V. Usai
Vascular and Endovascular Surgery, Uniklinikum Münster, Münster,
Germany
WITHDRAWN
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De Novo retroperitoneal fibrosis with urinary obstruction
after EVAR of an asymptomatic infrarenal aneurysm of the
abdominal aorta
F. Fey, F. Barakat, C. Puskas, P. Reimer
Department of Radiology, Municipal Hospital Karlsruhe, Karlsruhe,
Germany
Clinical History/Pre-treatment Imaging: A 65-year old female
patient presented with a 5 cm asymptomatic aneurysm of the
infrarenal abdominal aorta verified by CT-Angiography. Cardiovascular
risk factors were arterial hypertension, hyperlipoproteinemia and
smoking with no other known co-morbidities.
After interdisciplinary case-discussion an EVAR-procedure was
scheduled. Stent graft-implantation (Ovation, TriVascular, Inc.) was
uneventful.
Treatment Options/Results: The patient revisited for 6 month
follow-up complaining of mild, recurrent abdominal pain. There was
tenderness of the left loin. No fever.
CTA was performed showing a crescentic, enhancing soft tissue
infiltration around the aneurysm. There were no fluid collections or
other signs suggestive of superinfection. The left sided renal pelvis
and ureter were dilated.
Blood testing revealed a markedly elevated ESR with leukocyte counts
and CRP being normal. Renal scintigraphy showed a significantly
reduced function of the left kidney. An FDG-PET/CT study further
supported the diagnosis of inflammation with fibrosis.
Discussion: Considering the test results and clinical situation the
patient was put on corticosteroids. Ureteral stenting was performed
to relieve left-sided urinary obstruction. CT after 3 months showed
marked regression of the perianeurysmal soft tissue infiltration. The
ureteral stent could be removed. Pain-symptoms resolved.
Although a very rare complication after EVAR, correct identification
of periaortitis with retroperitoneal fibrosis is important to initiate
adequate therapy and must not be confused with infection or even
bleeding.
Take-home Points: Periaortitis with retroperitoneal fibrosis has to be
considered in the follow-up post-EVAR.
Post-EVAR periaortitis can be managed conservatively with
immunosuppressive therapy. Urinary obstruction is a commonly
associated complication.
Careful image interpretation can suggest the diagnosis and guide
therapy.

P-280
Rapidly progressive aortic endograft infection following
transcatheter arterial embolization for type II endoleak after
endovascular abdominal aortic aneurysm repair: a case report
and review of the literature
H. Nagayama1, A. Miyazaki1, E. Sueyoshi2, H. Onizuka2,
I. Sakamoto2
1Radiology, National Hospital Nagasaki Medical Center, Omura, Japan,
2Radiology, Nagasaki University School of Medicine, Nagasaki, Japan
Clinical History/Pre-treatment Imaging: A 70-year-old man with an
aneurysm of the infrarenal aorta was treated one year previously by
endovascular aneurysm repair (EVAR). Follow-up contrast-enhanced
CT revealed that aneurysm diameter and type II endoleak (EL) via
lumbar artery increased gradually. Pre-treatment patient’s vital signs
were normal, and laboratory tests showed that CBC and chemistry
were within normal limits, except for the slight elevation of CRP (0.55
mg/dL).
Treatment Options/Results: Transcatheter arterial embolization
(TAE) with double coaxial microcatheter system and N-butyl-2cyanoacrylate (NBCA)-Lipiodol mixture was scheduled for type II EL.
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After the embolization of aneurysm sac and feeding and draining
lumbar arteries, because type II EL via inferior mesenteric artery
(IMA) appeared, IMA was embolized with NBCA-Lipiodol mixture
via superior mesenteric artery (SMA). On the fourth day after the
embolization, abdominal pain became worsened and inflammation
markers on laboratory tests elevated. CT showed rapid aneurysm
enlargement and dirty fat signs around the aorta, so that aortic
aneyrysm and endograft infection were suggested. Urgent open
repair was performed, and aneurysm sac was occupied with abscesss
on intraoperative finding. Histopathological investigation revealed
Staphylococcus aureus infiltrate all layers of the infected aorta.
Discussion: Aortic endograft infections are rare, but once they occur,
they carry a high rate of mortality. Some reports have mentioned
various risk factors in aortic endograft infections, and TAE for type II
EL after EVAR can be one of the risk factors.
Take-home Points: TAE for type II EL after EVAR can be one of the risk
factors in aortic endograft infection.

P-281
Descending thoracic aortic ulcer in a patient with infrarenal
aortic occlusion: how we managed a complex case
K.D. Malik1, G.L. Poletto1, Y. Zhao2, E. Civilini3
1Vascular Surgery, Humanitas Clinical and Research Center, Rozzano,
Italy, 2Vascular Surgery, The First Affiliated Hospital of Nanchang
University, Nanchang, China, 3Department of Biomedical Sciences,
Humanitas University, Rozzano, Italy
Clinical History/Pre-treatment Imaging: A 67 year-old unfit man
was admitted to our ER for acute rest pain of the lower limbs. CT scan
demonstrated total thrombosis of the infrarenal aorta and a critical
penetrating ulcer (PAU) of the distal thoracic aorta.
Treatment Options/Results: We planned a two-stage procedure:
an extra-anatomic revascularisation was initially performed, to be
followed by TEVAR.
One month later the patient presented with severe dyspnea secondary
to massive bilateral pleural effusion and PAU rupture.
Owing to the infrarenal aortic occlusion, a properly selected stent graft
was successfully deployed in an antegrade manner through the left
axillary artery access with the nose of the delivery system pushed over
a guidewire deep into the aortic thrombosis (Figure 1).
Neither endoleak nor paraplegia were observed (Figure 2).
Discussion: Treatment planning should account for possible
coexistence of distinct aortic diseases.
Axillo-bifemoral bypass resolved the critical limb ischemia and
restored perfusion of the hypogastric arteries thus reducing the risk
of spinal cord ischemia attributed to thoracic intercostal coverage
combined with infrarenal aortic occlusion.
Off-the-shelf stent graft can be used outside its primary use in
unconventional setting.
Take-home Points: Inadequate access and paraplegia are the major
factors that may hamper clinical success of TEVAR.
Endovascular therapy may require unconventional approach. Careful
planning, consideration of all comorbidities and vascular anatomy,
as well as correct choice of the device are crucial for a successful
treatment.
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TEVAR to the false lumen to treat type B aortic dissection with
aneurysmal dilatation and chronic true lumen occlusion: A
novel technique
S. Koussayer
Vascular Surgery, King Faisal Speciality Hospital, Riyadh, Saudi Arabia
Clinical History/Pre-treatment Imaging: 72 years old gentleman
who has multiple comorbidities presented to ER with severe chest
pain and cold lower extremities. CTA revealed acute type B dissection
extending to both CIA result in complete occlusion of true lumen of
both CIA. He underwent emergency stenting of both CIA to expand
the true lumen. Patient did well after that. One year follow up CT
revealed stable chronic type B dissection but aneurysmal dilatation
of proximal thoracic aorta (7 cm) and complete occlusion of true lumen
at the thoracic and abdominal aorta. Blood supply to visceral and renal
arteries are through fenestration in small area between false and true
lumen and the same for the distal aorta just above the stents.
Treatment Options/Results: Multiple attempts to reopen the true
lumen from femoral and axillary approach were not successful.
Because patient is high risk for open repair , we deployed the TEVAR
inside the false lumen covering the aneurysmal part.
Discussion:
•Every attempt has to be done to deploy TEVAR inside true lumen in
complicated Type B aortic dissection.
•In case of chronic occlusion of the true lumen with aneurysmal
dilatation of the aorta, surgical repair should be the treatment of
choice.
Take-home Points: In high-risk patient and with localized dilatation
of false lumen and slit-like true lumen, we feel covering the aneurysm
with TEVAR inside the false lumen is an option. The long-term
durability of this repair needs to be validated.

P-283
A novel diagnostic and therapeutic approach to delayed type
IIIB endoleak post fenestrated endovascular aortic repair
D. Cornell1, A. Wadhwani2, D. Bakshi2, A. Mirakhur3
1Diagnostic Radiology, University of Calgary, Calgary, AB, Canada,
2Radiology, University of Calgary, Calgary, AB, Canada, 3Interventional
Radiology, University of Calgary, Peter Lougheed Hospital, Calgary, AB,
Canada
Clinical History/Pre-treatment Imaging: 69-year-old male
underwent a four-vessel fenestrated EVAR (FEVAR) of his 7.7cm AAA
with an Anaconda stent graft (Vascutek, Renfrewshire, Scotland).
Non-enhanced computed tomographic (CT) imaging 30 months
post-FEVAR demonstrated an enlarging aneurysmal sac. Catheter
angiography and contrast enhanced ultrasound (CEUS) demonstrated
a type IIIb endoleak, felt secondary to localized graft perforation.
Treatment Options/Results: Endovascular relining was not feasible
since the endoleak was immediately below the SMA stentgraft,
and patient was not a surgical candidate for graft explantation and
repair. Selective catheter was passed easily through the graft defect
just below the SMA fenestration. A 6 mm AVP-4 Amplatzer Vascular
Plug (St Jude Medical, St Paul, MN, USA) was deployed across this
fabric defect. Following plug deployment, angiography showed a
markedly decreased endoleak. Follow-up CEUS studies at 6 weeks
and 6 months post procedure confirmed adequate endoseal with no
residual aneurysm sac perfusion, especially along the graft perforation
site. Patient remains asymptomatic.
Discussion: We report the first case in literature using AVP for an
off-label use to treat a type IIIb endoleak in an anaconda graft. Our
case is further unique as the characterization of the endoleak and
aneurysmal sac follow up was done using CEUS, a routine protocol
at our institution.
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Take-home Points: In certain circumstances the use of an AVP
Vascular Plug can be utilized to ameliorate type IIIB endoleaks when
endovascular relining is not an option or the patient is not a surgical
candidate.

P-284
Late-onset paraplegia due to stent-graft induced new entry
(SINE) after thoracic endovascular aortic repair (TEVAR) for
Stanford B aortic dissection: A case report
N. Miyamoto1, A. Yamada2, K. Gan2, T. Asada2, S. Miyazaki1,
F. Namba1, S. Adachi1, M. Tomita1, K. Sugimoto3
1Radiology, Kita-Harima Medical Center, Ono-shi Hyogo-ken, Japan,
2Cardiovascular Surgery, Kita-Harima Medical Center, Ono-shi Hyogoken, Japan, 3Radiology and Center for Endovascular Therapy, Kobe
University Hospital, Kobe, Japan
Clinical History/Pre-treatment Imaging: A 68-year-old male
presented at our hospital with chest pain. Contrast-enhanced
computed tomography (CE-CT) revealed an acute Stanford B aortic
dissection. Precisely, the false lumen extended from the descending
aorta to the right common iliac artery, the entry of the false lumen
existed from the Th6 to the Th8 level of the descending aorta, and
the artery of Adamkiewicz branched from the right ninth costal artery.
Initially, the patient was treated conservatively. However, at 3 months,
the diameter of the descending aorta enlarged by 8mm, leading us to
perform TEVAR 5 months after the onset. We implanted a stent-graft
from the distal aortic arch to the Th10 level of the descending aorta.
Follow-up CE-CT revealed that the stent-graft closed the entry, the
false lumen was thrombosed in the range of stent-graft implantation,
and the right ninth costal artery was patent.
Treatment Options/Results: Although the patient was discharged
without any complication, he experienced incomplete paraplegia
after 7 months of undergoing TEVAR. He presented with symptoms
such as sensory disorder, motor impairment in bilateral legs, and
urinary retention. CE-CT revealed the appearance of SINE just beneath
the distal edge of the stent-graft and the destabilized intimal flap
obstructing the entry of the right ninth costal artery. We initiated
conservative therapy that gradually improved the symptoms, and he
could walk again with the help of a walking flame.
Discussion: There are some reports about 30-day in-hospital
paraplegia after TEVAR for aortic dissection. However, late-onset
paraplegia is very rare.
Take-home Points: Spinal ischemia could be attributed to SINE.

P-285
Endovascular aortic stent graft placement for ureteroaortic
fistula
J.A. Hwang, W.-H. Lee, H.N. Lee
Radiology, Soonchunhyang University Cheonan Hospital, Cheonan,
Korea
Clinical History/Pre-treatment Imaging: A 62-year-old female with
recurrent cervical cancer visited the emergency room for hematuria
from left nephrostomy site and ileal conduit for urinary diversion.
She received pelvic exenteration, pelvic radiotherapy and bilateral
double-J ureteral stent placement.
Contrast-enhanced CT revealed hematoma in the left renal pelvis but
no evidence of active bleeding in the urinary tract. Angiography was
performed and aortogram revealed ureteroaortic fistula and active
contrast extravasation along left double-J ureteral stent and ileal
conduit.
Treatment Options/Results: Because of acute bleeding, glue
embolization was performed initially and there was no further contrast
extravasation after the procedure, but pseudoaneurysm remained
in the aorta. Stent graft placement (23mm x 49mm) in the aorta was
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performed with complete exclusion of pseudoaneurysm. Hematuria
disappeared, blood pressure and hemoglobin levels increased. There
was no stent graft-related complication.
Discussion: Because of rare occurrence of ureterarterial fistula (UAF)
and the low CT sensitivity of UAF detection, it is important to have
high suspicion for patients with risk factors for early diagnosis and
successful treatment outcome. We initially did not detect UAF on
CT, and when reviewing retrospectively, we found close proximity
of the aorta to stent bearing ureter with irregularity of the aorta.
Endovascular stent graft placement for UAF was regarded as a safe
and effective method to manage acute events.
Take-home Points: Extensive pelvic surgery, pelvic radiation and
ureteral stent placement are the main risk factors for UAF.
Angiography is the best modality for the diagnosis of UAF and an
endovascular repair with stent graft placement has become the
treatment of choice.

P-286
Hybrid total arch replacement for an isthmic aortic false aneurysm post-patch coartaction aortoplasty
D. Barillà1, A. Cotroneo2, G.L. Martinelli2, M. Diena2
1Cardiothoracic Surgery, Policlinico Universitario G. Martino of Messina,
Messina, Italy, 2Cardiac Surgery Department, Clinica San GaudenzioGruppo Policlinico of Monza, Novara, Italy
Clinical History/Pre-treatment Imaging: A 57 years old female
with dextrocardia, solitary kidney and bicuspid aortic valve, who
was subjected to a surgical aortic repair by patch aortoplasty when
she was 17 years old, was admitted to our hospital with dyspnoea.
Transthoracic echocardiography suggested aortic regurgitation and
the CT angiography scan showed a false aneurysm on the previous
aortic patch repair (fig. 1)
Treatment Options/Results: A two-step hybrid approach was
planned. The first surgical step was a Wheat operation: aortic
valve replacement with a 21 mm Magna Ease and ascending aortic
replacement with a 26 mm Dacron prosthesis. In the same time we
performed a total epiaortic vessels debranching by “branch first
technique”
The second endovascular step was a thoracic endovascular aortic
repair by two Gore cTAG® endoprosthesis: the first 28-150 mm Gore
cTAG® was deployed in the distal descending aorta in an optimal
aortic sealing zone whereas the second 34-200 mm Gore cTAG® was
deployed in rapid pacing by cableway technique in a very proximal
landing zone through the aortic ascending Dacron.
The final CT angiography scan showed an optimal epiaortic vessel
revascularization and false aneurysm exclusion (Fig. 2).
Discussion: Prosthetic patch aortoplasty is avoided whenever
possible because of the frequent occurrence of aortic aneurysm or
rupture.
Take-home Points: We think that hybrid solution could be the best
approach in redo surgery and in complex aortic surgery and in the
future will be necessary to have a good training in cardiac and vascular
techniques to realize a simpler surgical solution for a challenge aortic
pathology.
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Experimental work in IR
P-287
The development of pump-based perfusion system using
indwelling catheter to reserve hepatic-arterial flow after
coil embolization of CHA for the treatment of postoperative
hemorrhage after pancreaticoduodenectomy: feasibility study
in a swine model
H. Kondo1, Y. Tanahashi2, S. Inui1, M. Yamamoto1, T. Yokoyama1,
S. Toshimasa1, J. Toda1, R. Zako1, S. Goshima2, S. Furui1, H. Oba1
1Radiology, Teikyo University School of Medicine, Tokyo, Japan,
2Radiology, Gifu University Hospital, Gifu, Japan
Purpose: Postoperative hemorrhage by ruptured pseudoaneurysms
after pancreaticoduodenectomy (PD) is a life-threatening
complication. Transcatheter arterial embolization and endovascular
covered-stent placement is effective but carries unsolvable issues; e.g.
technical difficulties or the risk of hepatic ischemia. One alternative
treatment is flow-preserved coil embolization using side-holed
indwelling catheter but still with limitations. We have developed a
pump-based perfusion system using indwelling catheter to preserve
hepatic-arterial flow after coil embolization of CHA. In this study, the
efficacy of this perfusion system was evaluated in vivo.
Material and methods: In a swine model, 6-Fr sheaths were inserted
into both sides of femoral arteries, through the right side of which a
6-Fr catheter was indwelled into the proper hepatic artery (PHA). The
left side sheath (blood removal line) was connected to the indwelled
catheter (blood supply line) with a mechanical pump in between them.
Following coil embolization of CHA, PHA pressure at the catheter tip
was measured at the pump flow rate (PFR) of 50, 100, 150, 200, 250,
and 300 ml/min, respectively. The PHA pressure was calculated as the
ratio to arterial line pressure (naming PHA index) and compared to
that of side-holed indwelling catheter system.
Results: PHA index were 0.38, 0.48, 0.72, 0.85, 0.9, 0.93 and 0.96,
respectively, reaching a plateau at PFR of 150 ml/min or more. The
equation was drawn: PHA index = 0.0020*PFR + 0.44, with which PHA
index of the side-holed catheter system was extrapolated as 0.25.
Conclusion: The pump-based perfusion system enables to preserve
hepatic-arterial flow and more effective than the side-holed catheter
system for post-PD hemorrhage.

P-288
In-vitro characterization of idarubicin-loaded superabsorbent
polymer microsphere (HepasphereTM)
Y. Kimura, K. Osuga, H. Hongyo, R. Ohira, Y. Ono, T. Nakazawa,
H. Higashihara, N. Tomiyama
Diagnostic and Interventional Radiology, Osaka University Graduate
School of Medicine, Suita, Osaka, Japan
Purpose: In recent in-vitro study, idarubicin (IDR) was the most
cytotoxic drug on hepatocellular carcinoma (HCC) cell lines. The
purpose of this study was to evaluate drug load ability, drug elution
kinetics and swelling rate of superabsorbent polymer microspheres
(HepaSphereTM) when mixed with IDR.
Material and methods: IDR(10 mg) were diluted with 5 mL of the
solution prepared by adding 2.5 mL of normal saline to 2.5 mL of
Iomeprol 350 mgI/mL. The IDR solution was introduced to 25 mg of
HepaSphereTM (30-60 μm). The absorption rate at 60 minutes were
measured by HPLC. IDR-loaded HepaSphereTMwas introduced to
the flow-through cell apparatus. A few aliquots of the solution were
withdrawn at multiple time points and the concentrations were
measured by HPLC. The diameters of IDR-loaded HepaSphere™ before
and after elution were measured using a microscope.
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Results: Mean absorption rate was 96.5% (n=3). Elution rate was 1.2%
at 10 minutes, 4.3% at 1 hour, 17.9% at 6 hours and 71.4% at 24 hours.
Swelling rate of HepaSphere™ before and after elution was 4.0 times
and 4.5 times compared with dry state.
Conclusion: In this in-vitro study, HepaSphereTM showed promising
results of loading ability of IDR, a sustained release of IDR during
the first 24 hours, and swelling rate for animal experiments.
In-vivo study will be needed to evaluate the efficacy of IDR-loaded
HepaSphereTM and confirm IDR release around tumor tissue.

P-289
Inside interventional radiology: micro CT 3D imaging of angiographic guidewires
T.Q.L. Klaus, G.A. Krombach, E. Alejandre-Lafont, M. Kampschulte
Diagnostische und Interventionelle Radiologie, UKGM Giessen, Giessen,
Germany
Purpose: The guidewire is an indispensable tool for endovascular
intervention. Insight into its composition might facilitate selection
and application. The purpose of this study was to investigate the
composition of angiographic guidewires using 3D-micro-CT as
an imaging approach, therefore aiming to obtain a manufacturerindependent overview and comparative description of guidewire
morphology.
Material and methods: Guidewires, which are routinely used in the
authors department, were included into the study (n=11 different
wires). Tip and shaft of angiographic guidewires were scanned using
micro-CT at a resolution of 6 µm isotropic voxel side length. Distal end,
as well as the shaft of the guidewires were scanned and evaluated. The
composition of wires was analyzed and compared for the shape and
existence of the following components: (1) coating and cover, (2) core
wire, (3) safety wire, (4) contrast enhancing inlays, and (5) radiopacity.
Results: In all scanned guidewires, micro-CT imaging demonstrated
a specific, i.e. individual arrangement and morphology of the abovementioned components. This led to characteristic X-ray absorption
patterns of the guidewires distal ending, thereby making them
distinguishable. Examination of the shafts demonstrated lesser
differences of X-ray absorption characteristics, but different diameters
of the metallic cores. This is in line with the differences of torsional
and bending stiffness.
Conclusion: Micro CT imaging of guidewires provides a nondestructive insight into the 3D morphologic microstructure and
allows a comparative description of these devices. Therefore, micro-CT
imaging should be considered as an investigational tool providing an
opportunity for a deeper understanding of the relationship between
form, composition and function of interventional materials.

P-291
The practice of mixing biological embolics and radiographic
contrast: “Is it safe?”
T. Ncube1, G. Wagner1, D.W. Edwards2, R.E.B. Watson3, G.C. Smith1,
H.-U. Laasch2
1Dept. of Natural Sciences, University of Chester, Chester, United
Kingdom, 2Dept. of Radiology, The Christie, Manchester, United
Kingdom, 3School of Biological Sciences, Manchester University,
Manchester, United Kingdom
Purpose: Animal-derived gelatine and collagen are widely used
as hemostatic and embolic agents. However mixing these with
radiographic contrast is off-licence.
We investigate the stability of these compounds and the risk of harmful
interaction through a series of experiments using a combination of
high-end analytical methods.
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Material and methods: Commercially available 500mg doses of
microfibrillar collagen were mixed under aseptic conditions with
Iohexol 140 and stored under temperature-controlled conditions.
Analysis was performed using optical microscopy, infrared, 1H and 13C
NMR spectroscopy, HPLC chromatography and mass spectrometry.
Baseline characteristics of the two substances were recorded and the
mixtures analysed at weekly intervals.
Results: Mixing collagen with aqueous media (saline or contrast)
resulted in immediate expansion of the fibres, followed by slower
swelling, as seen by optical microscopy. Shape and integrity of the
collagen fibres remained unchanged after 3 weeks, but fibre bundles
can disintegrate in the swelling process to add volume.
Comparison of the spectroscopic characteristics of the components
with those of the mixture confirmed that spectra are additive. The
spectra remained unchanged over 2 months, no signals indicating
contrast-collagen-interaction were found.
No evidence of chemical degeneration were identified with any of
the techniques.
Conclusion: Optical microscopy identifies a potential beneficial
swelling of collagen fibres, which would aid tamponade and
hemostasis.
No structural alteration was seen during and beyond the usual dwell
time in the human body.
Also, no chemical changes in the collagen and contrast agent
were detected with the methods used. Results from more detailed
biochemical analysis and comparison with other hemostats will be
presented.

P-292
Endobronchial navigation based on airway segmentation and
planning software with CBCT imaging without bronchoscopy:
procedural success and accuracy in swine
Q.M.B. De Ruiter1, J. Karanian1, M. Mauda-Havakuk1,
I. Bakhutashvili1, J. Esparza-Trujillo1, W. van der Sterren2,
S. Schampaert2, A. Radaelli2, I.M. van der Bom2, J.R. Fontana3,
W. Pritchard1, B.J. Wood1
1Center for Interventional Oncology, Radiology and Imaging Sciences,
NIH Clinical Center, Bethesda, MD, United States of America, 2Image
Guided Therapy, Philips, Best, Netherlands, 3Critical Care Medicine;
National Heart, Lung and Blood Institute, National Institutes of Health,
Bethesda, MD, United States of America
Purpose: To evaluate performance and accuracy of novel imageguided endobronchial navigation software based on semi-automated
CBCT segmentation of the airway superimposed on real-time
fluoroscopy.
Material and methods: All animal procedures were approved by the
Animal Care and Use Committee. Dedicated prototype navigation
software generated a 3D airway segmentation based on CBCT (XperCT,
Allura Xper FD20, Philips, Best, Netherlands). Anatomic targets (airway
segments, bifurcation points) were marked, navigation pathways from
trachea to targets were generated, and all models (airways, targets,
pathways) were superimposed on live fluoroscopy. Evaluation was
conducted in ex-vivo fixed swine lung (Nasco, Fort Atkinson, WI) and
subsequently in swine (n=3). Two operators performed endobronchial
navigation using standard interventional radiology 0.035 guidewires
and 4 or 5 Fr catheters without a bronchoscopic device. Primary
endpoints were navigation success and accuracy. Secondary endpoint
was fluoroscopy time per navigation.
Results: In the fixed lung, navigation to anatomic sites was achieved
in 10/10 targets (100%) with accuracy of 2.181.16 mm. In the animal
study, navigation was successful in 21/24 targets (87%), accuracy was
4.87±3.17 mm and fluoroscopy time was 3.50 [2.10, 5.55] minutes in all
swine. Subanalysis of the third animal showed successful navigation to
10/11 targets (91%), accuracy of 3.72 ±1.66 mm, reflecting procedural
optimization in the initial two. No complications were observed.
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Conclusion: CBCT-based endobronchial navigation did not require
a bronchoscope and was performed in clinically-relevant timeframes
with high accuracy in preclinical models. Although speculative, such
a tool may facilitate image guidance to peripheral pulmonary lesions
beyond the usual reach or navigation of the bronchoscope.

P-293
Nonsurgical placement of a balloon-expandable metallic stent:
human cadaver study of the Eustachian tube
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tissue area were increased in stented oesophagus. FSP-1-positive
cells were more prominent in stented than in normal oesophagus.
Collagen-1 and a-smooth-muscle actin were also increased after stent
placement.
Conclusion: SEMS placement was feasible and safe in a mouse
esophageal model, and granulation tissue formation caused by
fibroblasts cell proliferation after stent placement was longitudinally
monitored using a non-invasive fluorescence micro-endoscopic
technique.

J.-H. Park1, H.-Y. Song2, K.Y. Kim1, J. Choi1, S.H. Yoon1, J.M. Kang1,
D.S. Ryu1
1Radiology and Research Institute of Radiology, Asan Medical Center,
Seoul, Korea, 2Diagnostic Radiology, Asan Medical Center, Seoul, Korea

P-295

Purpose: The purpose of this study was to investigate the technical
feasibility and safety of balloon-expandable metallic stent placement
in the cartilaginous portion of the Eustachian tube (ET).
Material and methods: Twelve ETs of six cadavers were used. Two
different-sized stents were placed on either the left (2.0 mm) or right
(2.5 mm) side of the ET under endoscopic and fluoroscopic guidance.
The feasibility of ET stent placement was assessed by subtraction
Eustachian tubography, pre- and post-computed tomography, and
fluoroscopic and endoscopic images. Stent location was categorized
into three types. The inner luminal diameter of the stented ET,
radiation dose, and fluoroscopy time were analyzed.
Results: Stent placement was successful in 11 of 12 cadaveric
specimens (91.7%). Stents was located within the cartilaginous portion
of the ET (n = 1, type I), the proximal tip bridging the nasopharyngeal
orifice of the ET (n = 5, type II), or the proximal end of the stent
protruded from the tubal orifice (n = 5, type III). The mean luminal
diameter in the distal segment was significantly smaller than in
the middle (P < .001) and proximal (P < .001) segments. The mean
procedure time was 128 ± 37 seconds. The mean radiation dose
and fluoroscopy time of each cadaver were 3235.4 cGy/cm2 and 139
seconds.
Conclusion: Stent placement in the cartilaginous portion of the ET
using a combined endoscopic and fluoroscopic technique appears
to be technically feasible and safe.

J.-H. Park1, H.-Y. Song2, S.H. Yoon1, J. Choi1, N.G. Bekheet1,
J.M. Kang1, D.S. Ryu1
1Radiology and Research Institute of Radiology, Asan Medical Center,
Seoul, Korea, 2Diagnostic Radiology, Asan Medical Center, Seoul, Korea

P-294
In vivo micro-endoscopic monitoring of stent-induced fibroblast cell proliferation in a mouse esophageal model
J.-H. Park1, H.-Y. Song2, N.G. Bekheet1, S.H. Yoon1, J. Choi1,
D.S. Ryu1, J.M. Kang1
1Radiology and Research Institute of Radiology, Asan Medical Center,
Seoul, Korea, 2Diagnostic Radiology, Asan Medical Center, Seoul, Korea
Purpose: To evaluate the feasibility of self-expandable metallic stent
(SEMS) placement and micro-endoscopic monitoring of fibroblast cell
proliferation after stent placement in a mouse esophageal model.
Material and methods: Twenty fibroblast-specific protein (FSP)-1
green fluorescent protein (GFP) transgenic mice were analysed. Ten
mice randomly underwent SEMS placement, and fluoroscopic and
micro-endoscopic fluorescent images were obtained 2, 4, 6, and 8
weeks thereafter. Ten age-matched healthy mice were used for normal
oesophageal values. All mice underwent esophagography just before
being euthanized 8 weeks after stent placement, for histopathological
analysis.
Results: SEMS placement was technically successful in all mice.
Two mice were excluded because of stent migration and death. The
relative average number of fibroblast GFP cells and the intensities
of GFP signals in stented oesophagus were significantly higher than
in normal oesophagus at 2, 4, 6, and 8 weeks after stent placement
(all p < 0.05). The percentage granulation tissue area, epithelial layer
number, submucosal fibrosis thickness, and percentage connective

EW-7197 eluting nano-fiber covered self-expandable metallic
stent to prevent granulation tissue formation in a canine
urethral model

Purpose: To evaluate an EW-7197-eluting nanofiber-covered stent
(NFCS) for suppressing granulation tissue formation after stent
placement in a canine urethral model.
Material and methods: All experiments were approved by the
committee of animal research. A total of 12 NFCSs were placed in
the proximal and distal urethras of six dogs. Dogs were divided into
two groups with 3 dogs each. The control stent (CS) group received
NFCSs and the drug stent (DS) group received EW-7197 (1000 μg)eluting NFCSs. All dogs were sacrificed 8 weeks after stent placement
Histologic findings of the stented urethra were compared using the
Mann-Whitney U test.
Results: Stent placement was technically successful in all dogs
without procedure-related complications. On urethrographic analysis,
the mean luminal diameter was significantly larger in the DS group
than in the CS group at 4 and 8 weeks after stent placement (all p <
0.001). On histological examination, mean thicknesses of the papillary
projection, thickness of submucosal fibrosis, number of epithelial
layers, and degree of collagen deposition were significantly lower in
the DS group than in the CS group (all p < 0.001), whereas the mean
degree of inflammatory cell infiltration was not significantly different
(p > 0.05).
Conclusion: The EW-7197-eluting NFCS is effective and safe for
suppressing granulation tissue formation after stent placement in a
canine urethral model.

P-296
Evaluating the feasibility of isolated pancreatic perfusion
chemotherapy using computed tomography: an experimental
study in pig models
S. Murata1, S. Onozawa2, D. Yasui3, T. Ueda3, F. Sugihara3,
A. Shimizu4, K. Suzuki5, M. Satake3
1Radiology/Interventional Radiology Center, Teikyo University Chiba
Medical Center, Chiba, Japan, 2Radiology, Teikyo University, Kawasaki,
Kanagawa, Japan, 3Radiology, Nippon Medical School, Tokyo, Japan,
4Analytic Human Pathology, Nippon Medical School, Tokyo, Japan,
5Medical Engineering, Nippon Medical School, Tokyo, Japan
Purpose: Percutaneous isolated pancreatic perfusion (PIPP) is
performed along with interventional radiology techniques to obtain
high drug concentration by occluding the arterial inlet and venous
outlet of the pancreas. The experimental study aimed to evaluate the
contrast distribution in PIPP under different flow rates with or without
anterior mesenteric artery (AMA) occlusion.
Material and methods: This study was approved by a local animal
experiment ethics committee. Nine pigs were divided into Groups
1, 2, and 3, by infusion rates of 12, 24, and 36 mL/min. Groups 4 and
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5 (3 pigs each), and Group 6 (2 pigs) underwent PIPP at the same
respective infusion rates with and without AMA occlusion. Computed
tomography (CT) arteriography was performed during PIPP with nonionic contrast media. The enhanced volume was calculated by adding
the enhanced area in each slice using 1.25-mm axial images. The
percent enhanced volume to the whole pancreas (%eV) was used to
simulate drug distribution; the result was compared among groups.
Results: Without AMA occlusion, a larger %eV was obtained with
high infusion rates (P = 0.039). The median %eV in Groups 1, 2, and 3
were 57.7%, 74.2%, and 90.5%, respectively. With AMA occlusion, CT
demonstrated duodenal enhancement at an infusion rate of 36 mL/
min, and the median %eV in Groups 4, 5, and 6 were 92.8%, 95.4%,
and 98.5%, respectively. A significantly larger %eV was obtained after
AMA occlusion (P = 0.031).
Conclusion: A higher infusion rate or AMA occlusion increases the
enhanced volume in PIPP in pig models.

P-297
In vitro bovine liver experiment of cisplatin-infused and
normal saline-infused radiofrequency ablation with an internally cooled perfusion electrode
K. Park, H.P. Hong
Radiology, Kangbuk Samsung Hospital, Sungkyunkwan University
School of Medicine, Seoul, Korea
Purpose: Cisplatin is an effective agent for the treatment of many
malignant tumors and is mainly administered through intraarterial
or intravenous route. Internally cooled perfusion electrode allows
interstitial solution infusion during radiofrequency ablation (RFA).
Purpose of this study was to evaluate the influence of cisplatin-infused
and normal saline-infused radiofrequency ablation with internally
cooled perfusion electrode on the size of ablated lesions.
Material and methods: Using a 200W generator, thirty ablation zones
were divided into three groups of 10 each and created as follows:
group A, RFA alone with 16 gauge monopolar internally cooled
electrode; group B, cisplatin-infused RFA with 16 gauge internally
cooled perfusion electrode; and group C, normal saline-infused RFA
with 16 gauge internally cooled perfusion electrode. RF was applied
to the explanted bovine liver for 12 minutes. During RFA, cisplatin
and normal saline were injected into tissue at a rate of 0.5 mL/min
through the internally cooled perfusion electrode by injection pump.
Dimensions of the ablation zone and technical parameters were
compared between the three groups.
Results: In the cisplatin-infused RFA group, the ablation zone
size was significantly larger than that of the RFA alone group but
significantly smaller than normal saline-infused RFA group. The
width of longitudinal section and volume were 3.39±0.22 cm2 and
26.55±4.62 cm3 in RFA alone group, 3.88±0.32 cm2 and 36.45±5.46
cm3 in cisplatin-infused RFA group, and 4.52±0.50 cm2 and 49.44±7.55
cm3 in normal saline-infused RFA group, respectively (p<0.05 between
any two groups). The mean impedance in group A, B, and C were
60.0±7.2, 50.3±2.5, and 40.3±4.0 Ω, respectively (p<0.05 between
any two groups).
Conclusion: Cisplatin-infused RFA with internally cooled perfusion
electrode created the larger size of ablation zone than that of
monopolar RFA with an internally cooled electrode, but created the
smaller size of ablation zone than that of normal saline-infused RFA.
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P-298
The effect of carbon dioxide gas for hypervascular liver tumors
on abdominal angiography : an experimental study for rat
model
J. Matsumoto, T. Ogi, K. Okumura, T. Minami, W. Koda, T. Gabata
Radiology, Kanazawa University Hospital, Kanazawa, Japan
Purpose: For a long time, carbon dioxide (CO2) was well known as
a vasodilatation gas for intracranial vessels, but the influence on
abdominal angiography was not elucidated. We investigated the
effect of the gas on abdominal angiography in terms of vascular
visualization and tumor stain for improving drug delivery.
Material and methods: Ten adult male rats (Crlj:WI) underwent
angiography from the left carotid artery, with hypervascular tumors
of the liver induced by diethylnitrosamine. DSA were performed
from common hepatic artery or proper hepatic artery with iodinated
contrast media before and after the injection of CO2. And we
compared the pre-image with the post-image for each injection
and evaluated the diameter of vessels and the area of tumor stain.
To maintain objectivity, DSA was performed using a custom-made
1.7Fr microcatheter (Technocrat co.) and a microinjecter (ISIS co.)with
the predetermined flow rate and volume of contrast media based on
the results from other preliminary experiment. And, when evaluating
the area of tumor stain we converted these images to binary images
by image thresholding method, and then, put ROIs automatically
along the contour of the stain. ImageJ (National Institutes of Health)
application was used for image processing. A paired sample T-test was
used for statistical analysis.
Results: The diameter of hepatic arteries and the area of tumor
stains increased after CO2 injection (p<0.05). After injection of CO2,
the retrograde overflow tended to occur and bubbles were often
observed in the tumors.
Conclusion: CO2 can change the flow dynamics at microvasculature
and the visualization of small vessels and tumor stain.

P-299
Design, creation and evaluation of 3d-printed high-detailed
vascular models for selective interventional simulation
R. Kaufmann, M. Takes, C.J. Zech, T. Heye, P. Brantner
Clinic of Radiology and Nuclear Medicine, University Hospital Basel,
Basel, Switzerland
Purpose: Vascular models are more frequently used for interventional
simulation, though the complexity of these models is mostly limited
to the aorta and its main branch vessels. The purpose of this work is to
create and evaluate high-detailed vascular flow-models for simulating
selective abdominal interventional procedures with microcatheters in
small segmental arteries.
Material and methods: CT-Data was segmented, 3d-meshed and
post-processed using the open-source tools „ImageJ“ and „Blender“.
Transparent resin 3D-prints were generated using a FormLabs2 printer
allowing high-resolution prints without internal supports. A water
pump was connected via flexible tubes for a non-pulsatile flow. The
system was placed on a LED-panel to maximize transparency and
finally evaluated by 15 workshop participants using a survey (10-score
scale; 10=highest score) at IROS congress 2018, Salzburg.
Results: Based on patient-data two vascular models for selective
embolization were created including the smaller arteries of the liver
and spleen down to 1.5 mm diameter. The models, connected to a
simple circulatory system, were tested by 15 workshop participants
(11 radiological technologists, 2 residents and 2 experienced
interventional radiologists). The overall-rating was 9.3. All participants
would use the models on a regular basis.
Conclusion: The use of open-source-software, resin-3d-printing and a
basic circulatory pump with flexible tubes enables simple and accurate
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creation of patient-specific vascular models in high detail from the
aorta to small subsegmental arteries down to a diameter of 1.5 mm.
The models‘ usefulness for training and testing purposes achieved
high ratings among 15 independent hands-on-workshop participants,
though material properties may be improved.

P-300
Feasibility study of a novel animal model to evaluate the
pathologic change after Eustachian tube balloon dilation
K.Y. Kim1, H.-Y. Song2, Z. Wang2, H.J. Park 3, W.S. Kang3
1Radiology, Chonbuk National University, Jeonju, Korea, 2Diagnostic
Radiology, Asan Medical Center, Seoul, Korea, 3Otolaryngology, Asan
Medical Center, Seoul, Korea
WITHDRAWN

P-301
Development and application of a steerable guiding tube
using shape memory material for gastrointestinal intervention
J. Choi1, H.-Y. Song2, J.-H. Park1, K.Y. Kim1
1Radiology and Research Institute of Radiology, Asan Medical Center,
Seoul, Korea, 2Diagnostic Radiology, Asan Medical Center, Seoul, Korea
Purpose: In the interventional procedure, if the devices can be quickly
and easily reached to the lesion, the radiation exposure time to the
body part will be shortened, and unnecessary sedation time can be
reduced, which can greatly reduce the inconvenience of the patient.
In addition, it can shorten the radiation exposure time of a radiologist
who has many occupational radiation exposures as well as patients.
Material and methods: To overcome the anatomical tortuosities
of the stomach-duodenal region, which is a typical difficulty of
gastrointestinal intervention, we developed a steerable guiding
tube for smoothly reaching the diagnosis and treatment apparatus
such as catheter or stent to the lesion. The steerable guiding tube
has steerability and can change its stiffness during the interventional
procedure. In the gastrointestinal tract, which is difficult to enter
the catheter or guide wire due to its high curvature and flexibility,
the stiffness of the guiding tube end is lowered to flex the tube as
necessary, The tube can be guided to overcome the curvature. As a
material of the guiding tube, a shape memory polymer capable of
causing a change stiffness characteristic was used.
Results: The steerable tube for GI intervention using shape memory
polymer and its suitable interface were developed. The novel device
was also tested on in-vitro experiment and animal study.
Conclusion: A newly suggested device has shown high potential and
usefulness to expand the reachable scope of GI intervention.

P-302
Dexterity assessment of a novel endovascular snare system
based on a loop-formed torque-command wire
N. Nitta1, A. Yamada2, A. Sonoda1, S. Ota1, S. Naka3, S. Morikawa4,
T. Tani2, K. Murata1
1Radiology, Shiga University of Medical Science, Otsu, Japan,
2Biomedical Innovation Center, Shiga University of Medical Science,
Otsu, Japan, 3Surgery, Shiga University of Medical Science, Otsu, Japan,
4Molecular Neuroscience Research Center, Shiga University of Medical
Science, Otsu, Japan
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0.54 mm. The snare wire formed a loop and was inserted into a 6-Fr
catheter (Cordis vista bright tip 670-280-55, Johnson & Johnson K.K.).
A fragment of a guidewire having a diameter of 0.57 mm and a length
of 45 mm was used as a foreign object. A commercially available snare
system (EN Snare EN2006020, Merit Medical Systems, Inc.) was used
for comparative studies. Manipulating and capturing performances
of the two snares were compared by using a simple blood vessel
phantom having a diameter of 24.6 mm and a length of 75 mm, and
an endovascular simulator (EVE, FAIN-Biomedical).
Results: In the axial workspace of EN Snare (the maximum radius of
10 mm), both snares captured and retrieved the foreign object with
100% in 15 trials. Out of the workspace, only the proposed snare could
capture and retrieve the object with 100% in 15 trials by enabling users
to expand the snare-loop size to cover each vessel phantom diameter
adaptively, deform the snare-loop horizontally and vertically, rotate
the loop axially, and combine them simultaneously by adding the
translational force and torque to the snare wire.
Conclusion: The proposed steerable snare indicated a potential to
improve manipulate, capture, and retrieve foreign objects.

P-303
Transradial access in neuroradiology: single-centre experience
R. Barranco Pons, I.R. Caamaño, O. Chirife Chaparro, L. Aja
Rodriguez, S. Aixut Lorenzo, M.A. de Miquel
Interventional Radiology, Hospital de Bellvitge, Barcelona, Spain
Purpose: Femoral Access is the most common access site to
catheterize supraortic vessels, either in diagnostic or therapeutic
procedures.
The purposes of this study is to review retrospectively efficacy and
safety of transradial access (TRA) for neuroradiology considering
catheterized vessels and procedure related complications.
Material and methods: From January 2015 to December 2017 a total
of 70 radial cerebral angiographies (65 diagnostic angiographies and 5
interventions) were performed in our center ( 38 female and 32 men,
with a median age of 52).
All patients had a previous successful Allen and Barbeau test.
Results: Right radial puncture with 5F sheath was the most commonly
used access.
In 2 cases left radial access was used to perform basilar thrombectomy
and embolization respectively.
In one case both radial were accessed to treat a basilar aneurysm.
Success rate was 100% and femoral crossover was not needed.
A total of 65 diagnostic cerebral angiographies were performed. (28
complete and 37 selective studies). When a 4 vessels complete cerebral
angiography was performed, 100% success was achieved for both
internal carotids and right vertebral while 71% for left vertebral. In 5
cases an interventional procedure was performed.
Forearm mild hematoma related to access occurred in 2 (2,8%) cases.
All diagnostic cases were discharged 4 hours after the procedure.
Conclusion: In our experience, TRA for neuroradiology is a safe and
feasible procedure, and can be used either for complete cerebral
angiography or intervention.
TRA allows to discharge patients shortly after cerebral angiography.

Purpose: To assess dexterities of an endovascular snare system
improved by introducing a novel torque-command wire for the
snare-loop.
Material and methods: A steerable snare system prototype was
developed originally. The snare wire was consisted of a three-layered
single flexible torque coil made by SUS304 having a diameter of
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P-305
Experimental animal study of a novel drug-coated balloon
using 3.5 μg/mm2 paclitaxel coating on a cellulose-based
excipient
P.N. Papadimatos1, P.M. Kitrou1, K.N. Katsanos1, M. Theofanis1,
M. Vaiou2, F. Anagnostopoulos3, G. Lampropoulos4, G. Karpetas5,
P. Kallidonis6, S. Spiliopoulos7, A. Moulas2, D. Karnabatidis1
1Department of Interventional Radiology, University Hospital of Patras,
Patras, Greece, 2Laboratory of Chemistry and Biochemistry, TEI of
Thessaly, Larisa, Greece, 3Department of Radiology, University Hospital
of Patras, Patras, Greece, 4Department of Vascular Surgery, University
Hospital of Patras, Patras, Greece, 5Department of Anaesthesiology,
University Hospital of Patras, Patras, Greece, 6Department of
Urology, University Hospital of Patras, Patras, Greece, 7Department of
Diagnostic and Interventional Radiology, Patras University Hospital,
Athens, Greece
Purpose: This was a two-stage experimental animal study
investigating the safety and effectiveness (experiment A) together
with the pharmacokinetic properties (experiment B) of a novel DrugCoated Balloon (DCBn) using a 3.5 μg/mm2 paclitaxel coating on a
cellulose-based excipient.
Material and methods: In experiment A, DCBn was compared with a
control non-DCB and two different DCBs available in the market. The
arterial system of swine was used (12swine, 6vessels in each animal;
72treatment sites in total). Randomization was performed in a 3:1:1:1
proportion (Group DCBn: 36balloons, Group non-DCB: 12balloons,
Group market-DCB1: 12balloons, Group market-DCB2: 12balloons).
Optical coherence tomography was performed immediately after
balloon dilatation and at 3months. Primary endpoint was crosssectional vessel wall area difference between baseline and 3
months. In experiment B, 38rabbits were used to assess DCBn’s
pharmacokinetic properties. Two vessels were used in every animal
(76treatment sites). DCBn and market-DCB1 were used in 18 animals
and 20 animals had only DCBn. Animals were euthanized at 1hour,
24hours, 7days and 28days and vascular tissue was removed. Paclitaxel
tissue concentration was determined by high-performance liquid
chromatography/tandem mass spectrometry.
Results: Paired median differences over baseline were -0.09mm2 for
DCBn(p=0.33), +0.52mm2 for Group non-DCB(p=0.04), +0.32mm2 for
GroupDCB1(p=0.14) and +0.32mm2 (p=0.33) for Group DCB2. Paclitaxel
was detectable at a concentration of 0.10±0.18ng/mg of tissue at
28days.
Conclusion: In this experimental study, the use of this novel DCB in
both animal models was safe. Additionally, a significantly less crosssectional vessel wall area difference was observed compared to nonDCB. Paclitaxel was detectable in the vascular tissue at 28 days.

P-306
Angiography easily taught with video guides
A. Boccuzzi1, R. Cervelli1, F. Daviddi1, I. Bargellini1, R. Piazza2,
F. Acquafredda3, D. Caramella1, R. Cioni1
1Diagnostic and Interventional Radiology, University of Pisa, Pisa, Italy,
2Department of Information Engineering, University of Pisa, Pisa, Italy,
3Diagnostic and Interventional Radiology, University Hospital of Pisa,
Pisa, Italy
Purpose: To improve the learning-curve of residents in interventional
radiology by showing high quality video recorded during daily
procedures.
Material and methods: A high definition camera was placed in
the angiographic suite focusing on experienced interventional
radiologist as to record the operator’s hands movements. Meanwhile,
the procedure was recorded as to obtain a video showing hands’
movements together with x-ray acquisitions. Three videos were
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created by recording three operators performing the same procedure:
catheterization of both renal arteries by a 5F Cobra-1 catheter. Twenty
residents with no experience in interventional radiology were included
in the study, and they were divided into 2 groups. Group A residents
watched the videos, whereas group B residents were given only a
written guide. All residents were asked to catheterized both renal
arteries, using Simbionix-ANGIOMentor simulator. The procedure was
considered successful when both renal arteries were catheterized with
the 5F catheter as confirmed by contrast medium injection. Procedural
time, fluoroscopy time and contrast media injected were recorded for
each catheterization.
Results: Mean procedural time was 111sec (range, 70-147) and 160sec
(range 109-213) for group A and B, respectively (P=.01). Accordingly,
mean fluoroscopy time was significantly (P=.03) lower for group A
(72sec, range 74-102) compared to group B (107sec, range 65-162).
Finally, in group A a lower amount of contrast medium was injected
(mean 11ml) compared to group B (mean 20ml), although the
difference was not statistically significant.
Conclusion: Preclinical training based on the combination of videolearning and simulation systems has a positive impact on the learningcurve of residents in interventional radiology.

P-307
Interventional radiology in marine animals
J.A. Flores Mendez1, A. Pacheco2, R. García Marcos3, J. Martínez2,
M. Cifrian Perez4, D. Pérez Enguix5
1Radiology, Hospital La Fe, València, Spain, 2Radiology, Hospital
Universitari i Politecnic La Fe, Valencia, Spain, 3Radiology, Hospital
Universitario La Fe, Valencia, Spain, 4Radiology, Hospital General
Castellón, Castellón, Spain, 5Vascular & Interventional Radiology,
Hospital Universitario y Politécnico La Fe, Valencia, Spain
Purpose: Interventional radiology is a specialty well established in
clinical practice of human medicine, it has also been described for use
in pet animals, but little is known about their results in marine animals.
The purpose of this communication is to present our experience after
using interventional radiology techniques in marine animals.
The alliance of veterinary clinical experience and advances in
interventional radiology have important advantages over standard
surgical techniques or diagnosis. Advances in this field can lead to a
decrease in mortality rates, minimize anesthesia time, and improve
the quality of life of animals.
Material and methods: In belugas we have been developed various
techniques to facilitate artificial insemination.
In dolphins, the techniques used were hysterosalpingography and
uterine lavage using endoscopic guidance for reproductive purposes.
In a loggerhead turtle we have inserted a Port-a-Cath for parenteral
nutrition.
In a shark we have used radiofrequency ablation for thyroid treatment.
Results: The knowledge on the use of human interventional
materials among veterinarians and the possibility of applying it to
the non-conventional species can minimize the risk of diagnostic or
therapeutic techniques and also serve as a support in addition to other
complementary therapies such as assisted reproduction techniques.
Conclusion: We believe this is a rich field for radiologists and
veterinarians who must learn to work together to ensure the best
results.
Further studies are required in order to increase the efficacy and safety
of these techniques in marine species.
The lack of knowledge regarding many marine species has great
potential for scientific development.
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P-308
An overview of statistics and its applications to interventional
radiology
T. Moran1, J. Diaz2
1Radiology, Anesthesiology, MyriadMD Radiology Consulting, LSU
Health Sciences Center, New Orleans, LA, United States of America,
2Anesthesiology, Public Health and Epidemiology, LSU Health Sciences
Center, New Orleans, LA, United States of America
Learning objectives:
1. To understand the role of variables and levels of measurement
in analyzing data.
2. To know the difference between descriptive and inferential
statistics and the measures that are used for each of these
statistic types.
3. To understand hypothesis testing and how the standard error of
the difference, alpha levels, p values apply.
4. To know the difference between parametric and nonparametric
testing and be able to list examples.
5. To understand the difference between correlation and
association and when each is applied.
6. To understand simple/multiple linear and logistic regression
analysis: when they are useful, how models are created, how
they are interpreted.
Background: Practicing evidence-based medicine involves the
integration of clinical expertise, patient desires, and scientific research
in formulating treatment plans. An understanding of statistics is crucial
in understanding, and recognizing, sound and clinically relevant
scientific literature. Radiologists, perhaps along with other specialists,
tend to have a tenuous grasp of statistical concepts. The purpose of
this poster is to discuss key statistical concepts and to illustrate their
use via examples from the interventional radiology literature.
Clinical Findings/Procedure: The fundamentals of biostatistics
pertinent to interventional radiology are reviewed. The concepts
discussed vary from basic (understanding variables and levels of
measurement) to complex (regression analysis). Examples from the
interventional radiology literature are used to illustrate key points.
Conclusion: This is a review of various biostatistical concepts
important in understanding the interventional radiology literature.
While the concepts are initially difficult, a stepwise, concept-building
approach aids in applying biostatistics both during research and
literature review.

P-309
Intra-arterial contrast-enhanced ultrasound assisted embolization for refractory hematuria due to locally advanced prostate
cancer
H. Dermendjian1, J.B. Jia1, J. Kang2, E. Nguyen2, D. Artenstein3,
M. Gulati4, D. Finley3, I. Lekht1
1Interventional Radiology, Kaiser Permanente Los Angeles Medical
Center, Los Angeles, CA, United States of America, 2Radiology, Kaiser
Permanente Los Angeles Medical Center, Los Angeles, CA, United States
of America, 3Urology, Kaiser Permanente Los Angeles Medical Center,
Los Angeles, CA, United States of America, 4Radiology, University of
Southern California, Los Angeles, CA, United States of America
Learning objectives:
1. Present a novel technique, intra-arterial contrast enhanced
ultrasound (ICEUS).
2. Discuss the technical aspects of ICEUS-assisted embolization.
3. Outline the benefits and limitations of ICEUS.
4. Review the available literature on this novel technique.
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Background: Transarterial prostate embolization (TAPE) has been
shown to be safe and effective in cases of intractable bleeding secondary to advanced prostate malignancy. However, TAPE is a technically challenging procedure, largely secondary to variant anatomy.
Isolating the vascular supply is difficult even with CTA or conventional
angiography. Possible complications include nontarget embolization
and resultant pelvic ischemia.
Several small studies have shown CEUS to be an effective adjunct
in transarterial chemoembolization of hepatocellular carcinoma by
assisting in the identification of the vascular supply to the tumor. The
present case examines the safety and efficacy of CEUS as an adjunct
to TAPE.
Clinical Findings/Procedure: We performed embolization using
intra-arterial CEUS in a case of hemorrhage from locally advanced
prostate cancer invading the bladder. Three benefits of CEUS were
appreciated: 1) ICEUS demonstrated that the prostatic artery feeding
the tumor also supplied a significant portion of the bladder wall.
For this reason, gelfoam was used, rather than beads, to reduce
the risk of bladder wall necrosis, 2) post-embolization intravenous
CEUS demonstrated residual blushing of a small portion of tumor
prompting a search for an accessory supply, 3) “mismatch” between
intra-arterial and intravenous CEUS allowed for the identification of a
small, accessory supply to the tumor.
Conclusion: IACEUS is a safe and effective adjunct to pelvic
embolization procedures.

P-310
Cryoablation of large iliac bone metastasis using augmented
reality: enhanced ablation planning using 3D holographic
models, virtual probe trajectories, and virtual ablation zones
B. Park1, M. Sheng1, C. Jiang2, G.J. Nadolski1, T. Gade1, S. Hunt1
1Radiology, University of Pennsylvania, Philadelphia, PA, United
States of America, 2Computer and Information Science, University of
Pennsylvania, Philadelphia, PA, United States of America
Learning objectives: To develop and utilize augmented reality (AR)
to simulate multiple ablation probe trajectories and volumetrically
visualize overlapping ablation zones.
Background: Large complex tumors require placement of multiple
ablation probes to achieve an effective treatment area that will
encompass the tumor. Many image-guided systems exist for treatment
planning but are typically offered in 2D, which limits evaluation and
visualization of probe trajectories and overlapping ablation zones. AR
provides the capability to evaluate and visualize ablation planning in
actual 3D space.
Clinical Findings/Procedure: We used Microsoft HoloLens and custom software to visualize and interact with 3D holographic models of
a 5.6 cm iliac tumor and multiple cryoablation probes. Models of the
tumor and pelvic osseous structures were generated semi-automatically using ITK-SNAP. IceFORCE 2.1 CX cryoablation volumes were modeled using both -20C and -40C isotherm data. Total model generation
time was less than 60 min. Custom code was developed in Unity and
deployed to HoloLens. The faculty member performing the procedure
and 2 trainees reported enhanced confidence in ablation planning
with HoloLens utilization. A total of 8 probes with two 18 min active
freeze-thaw cycles were used for successful tumor ablation.
Conclusion: HoloLens and AR can be utilized to enhance ablation
planning through easy 3D visualization of optimal probe positions
superimposed with multiple overlying and overlapping ablation
zones. This can be especially useful for large tumors requiring
multiple probes. Virtual simulation and enhanced spatial visualization
enabled by AR can provide interventional oncologists with improved
confidence during ablation planning and execution.
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P-311
A review of tumor specific immune effects of cryoablation and
their therapeutic synergy in combination with immune checkpoint therapies
B. Aarts1, E. Klompenhouwer1, F. Imani1, P. Bhairosing2, A. Bex3,
S. Horenblas3, J. Haanen4, R.G.H. Beets-Tan1, F.M. Gómez5
1Department of Radiology, The Netherlands Cancer Institute,
Amsterdam, Netherlands, 2Science Information Service, The
Netherlands Cancer Institute, Amsterdam, Netherlands, 3Department
of Urology, The Netherlands Cancer Institute, Amsterdam, Netherlands,
4Department of Oncology, The Netherlands Cancer Institute,
Amsterdam, Netherlands, 5Department of Interventional Radiology,
Hospital Clinic de Barcelona / The Netherlands Cancer Institute,
Barcelona, Spain
Learning objectives: To review the available literature about the
synergy between cryoablation and immunotherapy.
Background: Cryoablation of the tumor tissue provides cell
destruction by freezing causing direct cell injury, vascular stasis
and enhancement of the immune system. Among all the ablative
modalities, cryoablation seems to be the most effective in triggering
immunogenicity. Immune checkpoint inhibitors show promising
results but predominantly only control the disease temporarily
until progression occurs. In this review, we will present the effect of
cryoablation on the immune system and the current evidence for
cryoablation in combination with immune stimulatory therapies.
Clinical Findings/Procedure: We performed a MEDLINE search for
publications available between 2001 and 2017. Keywords included
cryoablation, immune system, immunotherapy, melanoma, glioma,
and cancer*. Data collection included factors related to the synergy
between cryoablation and the immune system, cryoablation and
immunotherapy, effect of cryoablation on tumor tissue and best
cryoablation technique.
A total of 50 relevant studies of cryoablation and its effect on
the immune system were identified, 29 in animal model and 21 in
humans. Twenty-nine studies combined cryoablation with an extraimmunostimulant (16 in human) of which only 4 study combined
cryoablation with immune checkpoint therapies (2 in human). Fortyeight out of the 50 articles did find a synergy between cryoablation
and the immune system.
Conclusion: Most studies describe a positive effect of cryoablation
on the immune system and the combination with immunostimulance
therapy. Currently, several trials combining cryoablation with
immunotherapy are ongoing or waiting for results. Large prospective
trials in humans are needed to prove the clinical benefit for patients.

P-312
A novel use of contrast enhanced ultrasound in uterine artery
embolization
J.B. Jia, H. Dermendjian, I. Lekht
Interventional Radiology, Kaiser Permanente Los Angeles Medical
Center, Los Angeles, CA, United States of America
Learning objectives:
1. Present a novel technique, contrast enhanced ultrasound (CEUS)
assisted uterine artery embolization (UAE).
2. Discuss the technical aspects of the procedure.
3. Outline the benefits and limitations of CEUS.
4. Review the available literature on this technique.
Background: The lifetime risk of a woman developing uterine
fibroids is greater than 60%. Uterine artery embolization is a valuable
treatment option for patients with symptomatic fibroids and has
demonstrated durable improvement in quality of life. However, UAE
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is associated with a number of adverse effects including non-target
embolization and ineffective fibroid treatment due to uterine-ovarian
collaterals.
We propose a novel use for CEUS to facilitate UAE.
Clinical Findings/Procedure: We present 2 cases of women with
symptomatic fibroids that resulted in irregular bleeding and anemia.
UAE was performed with clinical success using adjunct CEUS. The
women clinically improved following treatment. Periprocedural CEUS
demonstrated a number of benefits:
1. Injection of contrast directly into the uterine arteries prior to
embolization to assess for supply to the ovaries, thereby preventing
non-target embolization.
2. Use of IV CEUS following the procedure to confirm perfusion to
the ovaries.
3. Use of IV CEUS to assess for persistent fibroid enhancement
following embolization which would suggest collateral blood supply
and incomplete embolization.
CEUS can be used as an adjunct to UAE and is safe as it does not require
iodinated contrast or radiation.
Conclusion: CEUS is a promising technique to facilitate effective UAE
while minimizing non-target embolization.

GI tract intervention
P-313
Contrast-enhanced ultrasound after embolization of blunt
spleen trauma in young people or children
U.G. Rossi1, P. Torcia2, A.M. Ierardi3, A. Valdata1, F. Pinna1,
N. Camisassi4, G. Carrafiello5, M. Cariati6
1Interventional Radiology Unit, E.O. Galliera Hospital, Genova, Italy,
2Radiology and Interventional Radiology, San Carlo Borromeo Hospital,
Milan, Italy, 3Radiology, University of Milan, San Paolo Hospital, Milan,
Italy, 4Radiology, IRCCS San Martino, Genova, Italy, 5Diagnostic and
Interventional Radiology, University of Milan, Milan, Italy, 6Diagnostic
Sciences, San Carlo Borromeo Hospital, Milan, Italy
Purpose: To evaluate the accuracy and the sensitivity of ContrastEnhanced Ultrasound (CEUS) after mid-splenic artery embolization
for blunt spleen trauma in young people or children.
Material and methods: From March 2011 to May 2017, 75 consecutive
young patients (under 39 year-old) and 11 children (under 16 yearold) (38 females and 148 males), underwent mid-splenic artery for
blunt spleen trauma. All patients underwent early clinical and CEUS
follow-up (12-24 hours) during the hospital stay (mean 4 days) and
consequently to clinical and colour-Doppler Ultrasound at 1, 3 and
6 months.
Results: In 74/75 patients no early and late complications were
detected. One patient with pathological splenomegaly underwent
splenectomy after two days from splenic artery embolization for
splenic infarction.
The spleen on CEUS early follow-up (12-24 hours) and at one-month
appears dishomogeneous where the trauma was demonstrated on
pre-embolization multi-detector computer tomography (MD-CT) on
the first control at 24 hours and at one month. Spleen homogeneity
was demonstrated from the third months.
Intra-splenic arterial vascularization was present with a “tardus parvus”
flow at the early follow-up control, and it become with normal arterial
signal from the one-month colour-Doppler US control.
Conclusion: CEUS after mid-splenic artery embolization for blunt
spleen trauma is a value imaging modality that may replace MD-CT
in the early follow-up to evaluate spleen anatomy and vascularization,
especially in young people or children.
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P-314
Splenectomy for hypersplenism with or without preoperative
splenic artery embolization: a two-concurrent cohort study
M.M.A. Zaitoun, S.B. Elsayed, M. Basha
Radiology, Zagazig University Hospitals, Zagazig, Egypt
Purpose: Although splenectomy has become the preferred treatment
of choice for hypersplenism, intraoperative blood loss remains a
common occurrence. In an effort to reduce this risk, we prospectively
evaluate the potential role and clinical outcome of concomitant
splenic artery embolization (SAE) and open splenectomy (OS) and
compared the results to OS alone.
Material and methods: During 18 months, 50 patients with
hypersplenism underwent combined SAE and OS (group A). For
comparison, we studied 50 age- and gender-matched case controls
undergoing OS without prior SAE during the same period (group B).
Intraoperative data and clinical outcome were compared between
the two groups.
Results: Mortality rate was zero in both groups. Significant difference
was detected between the two groups concerning the perioperative
need for blood transfusion (p=0.0031). Significant increase in platelet
count is noted in group A after SAE (p=0.0235). No significant
differences between two groups in postoperative complications,
operating time and postoperative stay.
Conclusion: Preoperative SAE in patients who undergo splenectomy
for hypersplenism significantly reduces blood transfusion in
comparison to splenectomy without prior embolization. Preoperative
SAE is a safe procedure with neither morbidity nor mortality.

P-315
Importance of supportive therapy in transarterial chemoembolization (DEB-TACE) for metastatic liver cancers
G. Fiorentini1, D. Sarti1, R. Carandina2, S. Guadagni3, C. Aliberti2
1Oncology-Hematology, Azienda Ospedaliera Ospedali Riuniti
Marche Nord, Pesaro, Italy, 2Oncology Radiodiagnostics, Oncology
Institute of Veneto, Institute for the Research and Treatment of Cancer
(IRCC), Padova, Italy, 3Department of Applied Clinical Sciences and
Biotechnology, Section of General Surgery, University of L’Aquila,
L’Aquila, Italy
Purpose: Transarterial chemoembolization adopting drug eluting
beads (DEB-TACE) loaded with irinotecan is widely used for
unresectable liver metastases from colorectal carcinoma (CRLM), with
high response rate and reduction of lesional contrast enhancement in
each responding patient. Most frequent adverse effects of this method
are abdominal pain, nausea, vomiting, fever and increment of serum
levels of transaminases. This study aimed to investigate the efficacy
of a supportive therapy associated to DEB-TACE.
Material and methods: We treated 184 patients with CRLM that
were indicated for DEB-TACE with a support therapy protocol. It was
based on the intravenous administration of ondasentron (antiemetic
profilaxis), omeprazol (gastric protection), and 10 mg of morphine
(pain prevention). These drugs were diluted up to 100 ml with
physiologic saline solution and were rapidly infused endovenously
upon patient’s admission in angiography room. Intra-arterial injection
of 3 ml of lidocaine chloridrate (20 mg/ml) and 2,5 mg of verapamil
(calcium antagonist, antiseptic and vessel dilator) was performed
immediately before the injection of the microspheres. The postprocedural therapy was prolonged after DEB-TACE and included
antibiotic/antiemetic prophylaxis (ondansentron and omeprazole),
morphine and intravenous hydration.
Results: Our protocol with intra-arterial lidocaine, intravenous analgesics, steroids, antibiotics and 5-HT3 receptor antagonist offered potential benefit in the management of post embolic syndrome (PES) with
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reduction of pain and DEB-TACE related symptoms, and allowed a tolerability of 90%.
Conclusion: The use of an adequate peri-procedural supportive
therapy is necessary to prevent and limit acute toxic effects correlated
to DEB-TACE.

P-316
What is the real efficacy of microwave ablation for HCC?
Correlation with pathological examination after total hepatectomy in patients submitted to liver transplantation
P. Rossi1, F.P. Tarantino1, R. Cervelli1, P. Scalise1, S. Mazzeo2,
D. Campani3, R. Cioni1, D. Caramella1, L. Crocetti4
1Diagnostic and Interventional Radiology, University of Pisa, Pisa, Italy,
2Department of Oncology, Transplants and Advanced Technologies in
Medicine, Division of Diagnostic and Interventional Radiology, Pisa,
Italy, 3Anatomia Patologica 3, University of Pisa, Pisa, Italy, 4Diagnostic
and Interventional Radiology, Pisa University School of Medicine
Cisanello Hospital, Division of Diagnostic Imaging, Pisa, Italy
Purpose: To assess the efficacy of percutaneous microwave ablation
(MWA) of hepatocellular carcinoma (HCC) evaluating pathological
examination after total hepatectomy in patients submitted to
orthotopic liver transplantation (OLT).
Material and methods: Treatment outcomes were considered
in 29 patients who underwent MWA for 30 HCC nodules and were
subsequently submitted to OLT, between 2012 and 2017. Patients
were submitted to MWA as a bridge therapy to OLT or before being
included in the waiting list for OLT. Only nodules ≤40mm in size were
considered eligible for MWA.
Two experienced interventional radiologists performed MWA using
a 2.45GHz system (HS AMICA®, HS HOSPITAL SERVICE SpA, Italy) with
14-gauge and 16-gauge antennas.
Results: Nodule size ranged 12-40mm (24.1mm ± 8.0mm). All the
nodules had complete radiological response at CT performed 1 month
after treatment and at 3 months intervals thereafter. At pathology
20/30 (67%) nodules had complete necrosis (nodule size: 21.6mm ± 6.9
mm), while 10 nodules with complete radiological response had viable
tumor at pathology. In 5/10 nodules with viable tumor the necrosis
was >90%. Of the 10 nodules >3cm, 6 were completely necrotised
and 4 had necrosis >90%. Mild significant correlation between nodule
size and complete pathological response was found (p=0.004), with
a linear relationship between antenna’s caliber (14G) and complete
pathological response.
Conclusion: Results of our studies confirmed the efficacy of MWA in
treatment of HCC, even in nodules >3cm.
Compared to the results of radiofrequency ablation in published series
with histopathological correlation, MWA seems to provide higher rates
of complete necrosis.

P-317
Trans arterial embolization of non-variceal upper gastrointestinal bleeding: is Onyx as safe as coils?
M.A. Tipaldi1, G. Orgera2, F. Laurino1, L. Mascagni1, M.E. Krokidis3,
M. Rossi1
1Radiology, S. Andrea University Hospital, Rome, Italy, 2Interventional
Radiology, St. Andrea University Hospital - Sapienza Rome, Rome,
Italy, 3Department of Radiology, Addenbrooke’s University Hospital,
Cambridge, United Kingdom
Purpose: The added value of liquid embolics such as Onyx in the
treatment of patients with non-variceal upper gastrointestinal
bleeding (UGIB) is established. However, their use is still questioned
in terms of safety. The pupose of this study is to assess the safety of
Onyx embolic agent in the treatment of UGIB.
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Material and methods: All the upper gastrointestinal tract embolization procedures performed in a single center in a six-year period
were reviewed. Patients embolized with coils (Group A) versus those
embolized with Onyx-18 (Group B) were compared. Technical / clinical success, bleeding recurrence, complication and mortality rates
were analyzed.
Results: In total 71 patients were included in the study (41 Group A
and 30 Group B). Technical and clinical success was 97.6% and 92.7%
for Group A, and 100% and 93.3% for Group B respectively, (p>0.05).
Ten patients (17% Group A; 10% Group B) re-bled within the first 36
hours and all of them were re-treated successfully with a second
embolization. In Group A one major complication (bowel ischemia)
and two minor complications (gastric ulcer) occurred. No complication
occurred in Group B. The survival rate in the first 30 days was 90.3%
for group A and 90% for group B (p>0.05).
Conclusion: This study demonstrated that Onyx-18 offer comparable
results to coils and appears to be as safe as the traditional coil method
in the treatment of non-variceal UGIB.

P-318
Fluoroscopic gastroduodenal stent placement in 55 Patients
with endoscopic stent placement failure
H.-Y. Song1, N.G. Bekheet2, M. Kim1
1Diagnostic Radiology, Asan Medical Center, Seoul, Korea, 2Radiology
and Research Institute of Radiology, Asan Medical Center, Seoul, Korea
Purpose: To evaluate the technical feasibility and clinical effectiveness
of fluoroscopic self-expandable metal stent (SEMS) placement in
malignant gastroduodenal obstructions after failed endoscopic SEMS
placement.
Material and methods: Between September 2010 and July 2017,
874 patients underwent endoscopic SEMS placement for dysphagia
caused by malignant gastroduodenal obstructions. Endoscopic SEMS
placement failed in 55 of 874 patients (6.3%). These patients were
referred for fluoroscopic SEMS placement. In case of failed fluoroscopic
SEMS placement, combined endoscopic and fluoroscopic SEMS
placement was attempted at the same setting.
Results: Fluoroscopic SEMS placement was technically successful in
40 of 55 patients (72.7%). Combined endoscopic and fluoroscopic
SEMS placement was technically successful in 6 of 15 patients with
fluoroscopic SEMS placement failure. Failures in the nine patients
were due to complete obstruction (n = 5) and acute angulation at
the stricture site (n = 4). The overall technical success rate was 83.6%
(46/55). Clinical success was achieved in 95.6% of patients (44/46).
Complications occurred in 7 of 46 patients (15.2%), including tumor
overgrowth (n = 3), SEMS migration (n = 3), and bleeding (n = 1). The
median SEMS patency and patient survival periods were 515 (95%
confidence interval (CI), 266.6–761.5) and 83 (95% CI 60.6–105.4) days,
respectively.
Conclusion: Fluoroscopic SEMS placement is technically feasible and
clinically effective in cases of endoscopic SEMS placement failure. A
combined endoscopic and fluoroscopic approach increases the technical success rate after the failure of the endoscopic or fluoroscopic
approach.
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P-319
Fluoroscopic self-expandable metallic stent placement for
treating postoperative nonanastomotic strictures in the proximal small bowel: a 15-year single institution experience
N.G. Bekheet1, H.-Y. Song2, J. Tsauo2
1Radiology and Research Institute of Radiology, Asan Medical Center,
Seoul, Korea, 2Diagnostic Radiology, Asan Medical Center, Seoul, Korea
Purpose: To evaluate the efficacy and safety of fluoroscopic selfexpandable metallic stent (SEMS) placement for treating postoperative
nonanastomotic strictures in the proximal small bowel.
Material and methods: Data from eight patients (mean age, 63.8 ±
6.9 years; seven males and one female) who underwent 17 fluoroscopic
SEMS placement procedures in total for treating postoperative
nonanastomotic strictures in the proximal small bowel (i.e., duodenum
and proximal jejunum) were retrospectively reviewed. Strictures were
located in the proximal jejunum in all patients. The mean length of
the strictures was 5.8 ± 2.0 cm. Five patients with comorbidities were
poor surgical candidates. Four patients underwent fluoroscopic
balloon dilation, three of whom showed no resolution of obstructive
symptoms and one demonstrated recurrence.
Results: Technical and clinical success was achieved in 100% (17/17)
SEMS procedures. Complete resolution of obstructive symptoms
and improvement in oral intake status occurred within 3 days after
all procedures, rendering a clinical success rate of 100% (17/17).
No complication occurred during or after the procedures. The
median follow-up duration was 167 (interquartile range [IQR],
48–576) days. Stent malfunction occurred after 58.8% (10/17) of the
procedures, including six occurrences of stent migration and four of
tissue overgrowth. Recurrence occurred after 64.7% (11/17) of the
procedures. The median stent dwell and recurrence-free times were
32 [IQR, 20–193] days and 68 [IQR, 38–513] days, respectively.
Conclusion: Fluoroscopic SEMS placement may be effective and
safe for treating postoperative nonanastomotic strictures, but stent
malfunction and recurrence are major drawbacks.

P-320
Pancreatic duct percutaneous image guided drainage - what
for and how
M. Mizandari1, T. Azrumelashvili1, O. Kepuladze2, G. Gabadadze1,
N. Habib3
1Diagnostic and Interventional Radiology, New Hospitals LTD, Tbilisi
State Medical University, Tbilisi, Georgia, 2General & Miniinvasive
Surgery, Clinic “Caraps Medline”, Tbilisi, Georgia, 3Surgery, Imperial
College London, London, United Kingdom
Purpose: Endoscopic relief of PD obstruction might be either
impossible or not feasible in significant number of cases. Paper
presents the rationale and technique of pancreatic duct (PD) imaging
guided percutaneous drainage
Material and methods: 51 patients total; 30 - pancreatic tumor, 18
- pancreatitis , 2- papilla neoplasm, 1 - pancreatic fistula. External
drainage was performed in 49 cases, primary external-internal drainage – 2 cases; Drainage or external-internal drainage was independent treatment option in 22 cases; in the rest 29 cases it was used
as a bridge to the second-line procedures or surgery (endoluminal
biopsy, external-intrenal drainage, balloon dilatation, stenting, endoluminal RFA&stenting or Balloon Assisted Percutaneous Descending
Litholapaxy, pancreato-duodenal resection). Drainage was performed
under combined Ultrasound and Fluoroscopy (27 cases) or CT and
Fluoroscopy (24 cases) guidance. In 4 CT guidance cases the hydrodissection by saline retroperitoneal injection was used. Puncture was
performed by 18G (20 cases), 22G needle (16 cases) or co-axial (18 and

Posters

CIRSE 2018 Abstract Book
22, 17 and 18 or 14,5 and 18 G diameter - 15 cases) needles; 6 to 8.5
Fr diameter locking-loop catheters were positioned for PD drainage.
Results: PD was drained on the first attempt in 38(74.5%), on the
second in 10 (19.6%) and on the third attempt - in 3 (5.9%) case.
Adequate drainage has been achieved in all cases. PD duct dilation
related problems (pancreatitis, recently revealed hyperglycemia)
showed significant improvement after drainage in all cases. No
procedural complications were detected
Conclusion: PD percutaneous drainage is a safe and extremely
effective procedure for any PD dilation related clinical problem
management.

P-321
Percutaneous endoluminal biopsy, RFA and stenting using
main pancreatic duct drainage track – the new approach in
the management of inoperable patients with the cancer of the
head of pancreas
M. Mizandari1, T. Azrumelashvili1, O. Kepuladze2, G. Gabadadze1,
N. Habib3
1Diagnostic and Interventional Radiology, New Hospitals LTD, Tbilisi
State Medical University, Tbilisi, Georgia, 2General & Miniinvasive
Surgery, Clinic “Caraps Medline”, Tbilisi, Georgia, 3Surgery, Imperial
College London, London, United Kingdom
Purpose: Post- pancreatic duct (PD) drainage second-line procedures
(endoluminal biopsy and duct recanalization) are presented
Material and methods: Sixteen patients underwent endoluminal
biopsy (3 cases), PD recanalization by metal stent placement (4 cases)
and by endoluminal RFA&stent placemet (9 cases). All procedures were
performed under fluoroscopy guidance using the PD drainage track.
Endoluminal RFA was performed using a novel 5 Fr diameter RF device,
metal stent placement was achieved using a conventional guidewire
technique. Endoluminal biopsy was performed using 5 Fr diameter
forceps device.
Results: Second-line procedures were fulfilled in 15 (93.6%) of 16
attempted cases. Unsuccessful case for due to wire introduction
failure across the stricture. Endoluminal biopsy enabled to get tissue
material; in all completed cases PD was recenalized adequately.
Patients tolerated the procedures well, there was no 30-day or hospital
mortality. There were no observed technique specific complications,
such as hemorrhage, duct of vessel perforation or infection.
Conclusion: Endoluminal biopsy, recanalisation by stenting alone or
by endoluminal RFA&stenting, appear to be safe and effective; those
procedures should be routinely suggested as the possible options in
the management of inoperable cancer of the head of pancreas.

P-322
Transgastric access procedures: a 5 year experience in a
tertiary UK centre
M. Renton1, J. Kyaw Tun2, M.R. Akhtar3, N. Shah4, I. Renfrew1,
T. Fotheringham5
1Radiology, Royal London Hospital (Barts NHS Trust), London, United
Kingdom, 2Department of Interventional Radiology, The Royal London
Hospital, Barts Health NHS Trust, London, United Kingdom, 3Diagnostic
Imaging Department, BartsHealth NHS Trust, The Royal London
Hospital, London, United Kingdom, 4Imaging, Royal London Hospital,
London, United Kingdom, 5Interventional Radiology, The Royal London
Hospital, London, United Kingdom
Purpose: A single-step transgastric approach can be used to facilitate
drainage of peripancreatic collections and duodenal stenting with
removal of the transgastric access at the end of the procedure. The
aim of this investigation is to report the clinical utility and outcomes
of transgastric access procedures in our institute.
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Material and methods: A retrospective case-note review was conducted of transgastric access procedures from 2013-2018. Patient, procedural and outcome data was recorded.
Results: 32 transgastric procedures were performed in n=26 patients
(50% female). Indications included pancreatic pseudocyst (22),
duodenal stricture (8), duodeno-colonic fistula (1) and subphrenic
collection (1). 23 cystogastrostomies and 9 duodenal stents were
performed by 6 Interventional Radiology consultants. General
anaesthetic was used in 15/32 cases. The technical success rate was
93.7%, with 1 failure to cross a duodenal stricture and a case of an
effaced stomach due to a large pseudocyst. One intra-operative
complication occurred: self-resolving venous puncture.
The 30-day mortality rate was 0. Post-procedural hospital stay ranged
from 0-153 days (median 10 days). 5/32 Post-operative complications
were reported: self-limiting gastric haemorrhage (1), stent migration
with sepsis (1), infected pseudocyst resolving with medical
management (1), migrated gastropexy suture (1) and pneumonia (1).
In the 2 month post-procedure period 19 patients had cross-sectional
imaging for abdominal pain that showed a reduced pancreatric
pseudocyst or patent duodenal stent.
Conclusion: Transgastric access, with removal of this access at the
end of the procedure, is an effective and safe alternative approach to
gastrointestinal intervention, with a high technical success rate and
low morbidity.

P-323
Rectus sheath block for radiologically placed gastrostomy. Its
role in reducing post procedural pain
N.J. Young
Clinical radiology, Ninewells Hospital, Dundee, United Kingdom
Purpose: To assess the effect of rectus sheath block (RSB) in reducing
pain and acute opiate requirement in the first 24 hours post procedure.
Material and methods: The local RIS system was used to
identify all patients that had undergone a Radiologically Inserted
Gastrostomy(RIG) between 2014 and 2016. Medical notes were
assessed to identify documented pain issues in nursing and medical
notes, and acute prescriptions of WHO level 3 opiates. Differences in
documented pain issues and opiate prescription was assessed using
Fisher’s exact test.
Results: Data collected for 61 patients. 10 were excluded as there was
incomplete records. 24 of the 51 had a RSB. Of those that had a RSB 9
(37.5%) had pain documented in nursing and 5 (20.8%) documented
in medical notes. Of the patients that did not have a rectus sheath
block, 22 (81.5%) had pain documented in the nursing and 16 (59.3%)
had pain documented in the medical notes. 7 (29.2%)patients that had
RSB required acute prescriptions of opiates whilst 17 (63%)patients
that did not have RSB required acute prescriptions of opiates. There
was a statistically significant reductions in the documentation of pain
in nursing and medical notes and the acute prescriptions of opiates.
Conclusion: RSB reduces post operative pain issues in patients
undergoing RIG insertion.

P-324
Computed tomography in acute abdominal haemorrhage: how
should haemodynamically unstable patients with no acute
vascular findings on CT be managed?
G.M. Healy, A. O’Brien, A. Patil, N. Rutledge, J. McCann, C. Cantwell
Department of Radiology, St. Vincent’s University Hospital, Dublin,
Ireland
Purpose: To assess the findings and outcomes of emergency
embolisation for abdominal haemorrhage in patients with no acute
vascular findings on computed tomography (CT).
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Material and methods: All patients who underwent attempted emergency embolisation for acute abdominal haemorrhage at our tertiary
referral centre between 01/01/2010 and 31/12/2016 were included.
Arterial haemorrhage into the gastrointestinal tract, solid abdominal organs and/or abdominal wall were included. Obstetric and variceal bleeds were excluded. 138 patients underwent 154 procedures,
of which 129 were preceded by multiphasic abdominal CT. Acute vascular findings were defined as: active bleeding, pseudoaneurysm, AV
shunt or irregular/truncated artery.
Results: 13 CTs in 12 patients demonstrated no acute vascular findings.
The clinical indication for these CTs was bleeding from the upper
gastrointestinal tract (GIT -5 cases), lower GIT (2), renal tract (5) and
one case of abdominal wall haemorrhage. When catheter angiography
was performed, four procedures demonstrated active haemorrhage,
one case demonstrated pseudoaneurysm and two cases irregular/
truncated arteries, all of which were successfully treated. The presence
of acute vascular findings on the catheter study was not predicted by
patient age, sex or clinical indication. Six cases had normal catheter
angiograms. Four of these underwent empiric embolisation, one of
which had to undergo repeat treatment due to ongoing bleeding from
the renal tract.
Conclusion: Absence of acute vascular findings on CT should not
exclude consideration for embolisation in the haemodynamically
unstable patient with abdominal haemorrhage.

P-325
Audit: complication rates of fluoroscopically guided oesophageal self-expanding metallic stents (SEMS) insertion
R. Karia, K. Chan, H.J. Harris
Imaging Department, Chesterfield Royal Hospital NHS FT, Chesterfield,
United Kingdom
Purpose: Fluoroscopy guided oesophageal self-expanding metal
stent (SEMS) insertion provides palliation by relieving oesophageal
cancer induced stricture. This audit aims to assess the complication
rates of fluoroscopy-guided oesophageal SEMS insertion, including
perforation, haemorrhage, stent migration, prolonged chest pain,
tumour ingrowth and overgrowth, stent occlusion, dyspepsia, and
fistulae development. This audit also investigates the relationship
between the current techniques, types of SEMS and complication
rates, and explores the diagnostic accuracy of the follow-up modalities.
Material and methods: This audit includes all the procedures of
fluoroscopy-guided oesophageal SEMS insertion performed during
2015 and 2016 at a district general hospital in the UK. The standard
and target were set according to the Cardiovascular and Interventional
Radiological Society of Europe (CIRSE) guidelines and the reported
complication rates. The data were obtained from the CRIS and PACS
systems and included the request forms, formal reports, procedural
and follow-up images. The data were analysed retrospectively. Patient
consent and institutional review board approval were granted.
Results: 25 cases of fluoroscopy-guided oesophageal SEMS insertion
are included. The choices of follow-up imaging included CT (28%),
X-ray (32%), and contrast swallow (12%). No immediate post-procedural
complications were identified. Other complications include dyspepsia
(4%), covered stent migration (20%), tumour ingrowth and overgrowth
(8%), prolonged chest pain (12%), obstruction (12%).
Conclusion: 100% audit target is met. There is no correlation between
the current techniques, types of SEMS and complication rates. Re-audit
is advised to aid identify the sensitivity and specificity of the follow-up
modalities for suspected complications.
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P-326
Percutaneous formation of pancreaticogastric fistula for
pancreatic duct decompression as a treatment of obstructive
pancreatitis and pancreatic atrophy related diabetes
M. Mizandari
Diagnostic and Interventional Radiology, New Hospitals LTD, Tbilisi
State Medical University, Tbilisi, Georgia
Purpose: PD obstruction may lead to pancreatitis and pancreatic
atrophy related diabetes. PD percutaneous decompression with
subsequent patency restoration might be used as a curative
treatment of this condition. Paper presents rationale and technique
of pancreaticogastric fistula formation.
Material and methods: 12 patients with PD obstruction related
pancreatitis underwent percutaneous image guided PD drainage
with subsequent duct patency restoration attempt, which failed in 3
cases; In 2 of failure cases drainage was performed using transgastric
route (traversing anterior and posterior walls of stomach) and this
circumstance was used for pancreaticogastric mature track formation
in order to create the constant drainage of pancreatic fluid into GI
tract. Tract maturation was achieved by having drainage catheter for
5 and 6 weeks.
Results: The pancreaticogastric fistula adequate function was
documented in both cases by clinical findings (elimination of
pancreatitis and significant improvement in blood sugar control),
endoscopy and radiology data. The hole on anterior gastric wall
healed spontaneously in both cases.
Conclusion: Although transgastric approach of PD percutaneous
drainage creates the technical problems for needle advancement
due to elasticity of gastric walls, when finally successfully done, it
has a significant advantage as provides with possibility to create
the constant reconnection of PD with GI tract via pancreaticogastric
fistula, leading to significant improvements regarding pancreatitis and
pancreatic atrophy related diabetes.

P-327
Gastrointestinal prothesis placement via percutaneous transhepatic approach, in afferent loop syndrome: a case series
G. De Rubeis1, M. Corona2, P. Lucatelli3, P.G. Nardis3, M. Bezzi4,
C. Catalano5
1Department of Radiological, Oncological and Pathological
Sciences, “Sapienza” University of Rome, Rome, Italy, 2Vascular and
Interventional Radiology Unit, Sapienza University of Rome, Rome,
Italy, 3Angiography and Interventional Radiology, Policlinico Umberto
I, Rome, Italy, 4Department of Radiological Science, University of Rome
La Sapienza, Rome, Italy, 5Radiology, University La Sapienza Policlinico
Umberto I, Rome, Italy
Purpose: To evaluate safety, technical feasible and clinical outcome
of gastrointestinal prothesis placement via percutaneous transhepatic
approach, in patients with afferent loop syndrome following
pancreaticoduodenectomy for pancreas adenocarcinoma.
Material and methods: We enrolled three patients with afferent
loop syndrome, due to bilio-pancreatic secretion leakage from the
gastrointestinal (GI) tract, following pancreaticoduodenectomy for
pancreas adenocarcinoma. All patients presented contraindication
to re-surgical intervention and the endoscopist failed to reach the
afferent loop to land the GI prothesis due to post-surgical anatomy.
In each patient a percutaneous transhepatic cholangiography/biliary
tube placement (PTC/BTP) was already performed in a VI segment
duct, to drain out bilio-pancreatic secretion and to encourage GI
self-repair.
After replacing BTP with a vascular sheath (9F), using a guidewire, we
were able to reach the leakage area in the afferent loop and place a
self-expandable covered GI prothesis in order to isolate the culprit
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tract. After that, an angiographic catheter (4F) was placed inside the
GI prothesis through the BTP passage as tutor for checking position,
patency and function of the prothesis.
Results: No intra- and post-procedural complications occurred.
In all of three patients, symptoms from afferent loop syndrome
regressed and the bilirubin level decreased to normal value. Through
an angiographic catheter, using contrast media injection, it was
possible to demonstrate anatomical and functional recanalization of
the gastrointestinal tract.
Conclusion: Gastrointestinal prothesis placement via PTC/BTP
passage is a safe, feasible and effective procedure in afferent loop
syndrome due to bilio-pancreatic secretion leakage from the GI
following pancreaticoduodenectomy.

P-328
Pretreatment volumetric iodine uptake: a biomarker for tumor
response to DEB-TACE?
F.P. Tarantino1, P. Rossi1, L. Crocetti2, I. Bargellini1, R. Cervelli1, P. De
Simone3, D. Campani4, D. Caramella1, R. Cioni1
1Diagnostic and Interventional Radiology, University of Pisa, Pisa,
Italy, 2Diagnostic and Interventional Radiology, Pisa University School
of Medicine Cisanello Hospital, Division of Diagnostic Imaging, Pisa,
Italy, 3Chirurgia epatica e dei trapianti di fegato, Azienda ospedaliera
universitaria pisana, Pisa, Italy, 4Anatomia Patologica 3, University of
Pisa, Pisa, Italy
Purpose: To investigate whether value of average VIU (volumetric
iodine uptake) measured in pre-treatment Dual Energy Computed
Tomography (DECT) would predict HCC response to transarterial
chemoembolization(TACE), assessed with pathological correlation
after total hepatectomy in patients submitted to orthotopic liver
transplantation (OLT).
Material and methods: Patients submitted to drug-elutingbead(DEB)TACE as a bridging therapy for OLT, who had a pretreatment
DECT were included in the study. All preliminary CT exams were
performed with Discovery CT 750 HD(General Electric),using gemston
spectral imaging technique. Average VIU value was obtained through
a semi-automatic analysis on Advantage Windows 5.0. Pretreatment
VIU was correlated with the extent of nodule necrosis on pathology
after total hepatectomy.
Results: Twenty-eight patients who were submitted to DECT and
DEB-TACE and underwent OLT within six months were included in the
study. For all the patients we considered only the biggest nodule(1545mm). Pathological examination confirmed 14/28 nodules had total
necrosis (averageVIU 33.91±7.48 µg/cm3); 10 extensive necrosis(>90%;
averageVIU 23.94±4.62µg/cm3), 2 minimum necrosis(average VIU
25,49µg/cm3), 2 no necrosis(22,19 averageVIU µg/cm3).Statistical
analysis showed a strong linear relationship between complete
necrosis and average VIU(p< 0.0015) of the lesion at pretreatment
DECT exam. ROC curves show high sensibility of the test with an area
of 0.8571 for patients with total necrosis.
Conclusion: Our results showed statistical correlation between
pretreatment VIU value and DEB-TACE treatment outcome. VIU value
may represent a biomarker to select patients who could benefit the
most by the treatment.
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P-329
Preliminary experience in endovascular treatment of hemorrhoids with arterial embolization
I. Paladini, A. Andreone, E. Epifani, G. Capurri, M. Fantoni,
R. Zannoni, C. Marcato
Radiologia Interventistica, Azienda Ospedaliero-Universitaria di Parma,
Parma, Italy
Purpose: The purpose of this study is to evaluate short-term outcome
of the first 7 cases of our experience treated between January and
June 2017 with percutaneous coil embolisation of the superior rectal
artery (Embhorrhoid technique) for the management of hemorrhoids.
Material and methods: 7 patient with rectal bleeding due to
hemorrhoid pathology were treated with Embhorrhoid technique,
2 underwent previous surgical treatment, 1 patient had coagulation
disorder (cirrhosis).
The stage of the hemorrhoidal disease was III (5 cases) and IV (2 cases).
After selective catheterism of inferior mesenteric artery and
superselective catheterism of all the superior rectal artery branches
with 2.0 Fr microcatheter, multiple. 018” pushable coils were placed
until complete vessel occlusion.
Results: Technical success was 100%.Clinical success at 1-3 months
follow-up was 100%.
Objective (proctologic evaluation) and subjective (improvement of life
quality) data were considered before and after treatment.
2 patients interrupted iron supplementation therapy.
No major complication were observed.
1patient showed attinic cutaneous reaction not connected to the
embolisation.
Conclusion: Embhorrhoid is the best alternative to surgery in patient
with coagulation disorders or high anesthesiology risk.
It can be performed after surgical treatment failure.
In case of rebleeding additional embolisation is indicated and easly
performed.
It is better tolerated than surgical treatment.
Embhorroid is a feasible, safe and well tolerated technique with no
collateral effects.

P-330
The clinical benefit of track embolisation following percutaneous liver intervention
D. Mullan1, P.S. Najran2, J.K. Bell3, P. Borg4, N. Kibriya5, J. Lawrance6,
H.-U. Laasch7
1Interventional Radiology, The Christie Hospital, Manchester, United
Kingdom, 2Interventional Radiology, The Christie, Birmingham, United
Kingdom, 3Clinical Radiology, South Manchester University Hospitals,
Manchester, United Kingdom, 4Radiology, The Christie Hospital NHS
Foundation Trust, Manchester, United Kingdom, 5Interventional
Radiology Department, Royal Liverpool University Hospital, Liverpool,
United Kingdom, 6Interventional Radiology, Christie Hospital,
Manchester, United Kingdom, 7Radiology, The Christie NHS FT,
Manchester, United Kingdom
Purpose: Percutaneous transhepatic biliary drainage (PTBD) is
commonly used for biliary decompression. It is associated with
significant complications including haemorrhage, pain, bile leak and
sepsis. We describe our experience of the clinical benefits following
the introduction of a technique using microfibrillar collagen flour to
plug the transhepatic access tract in PTBD.
Material and methods: In this single-institution, retrospective
study, 270 patients who underwent PTBD between 07/07/2005 and
23/05/2017. 53 patients did not undergo tract embolisation and 217
had tract embolisation performed. Tract size, haemoglobin change,
inpatient days, and procedure steps were compared.
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Results: There was a decrease in mean procedural steps in patients
who had been embolised 2.16 vs 2.57 (p=0.009). A larger percent of
procedures occurred in one session in the embolised group 25.8% vs
9.4% (p=0.011) despite a larger size sheath being used in the embolised
group (p=<0.001). There was a minor improvement in median inpatient time in the embolised group 13 days vs 12 days (p=0.848).
There was a greater haemoglobin drop 1 day post PTBD in the non
embolised group -0.41 g/dL (n=50), than in the embolised group -0.26
g/dL (n=210) (p=0.425). This haemoglobin drop was also present 3 days
post PTBD -0.80 g/dL (n=30) in the non-embolised group versus -0.30
g/dL (n=124) in the embolised group (p=0.094) and 5 days post PTBD
in the non-embolised group -0.90 g/dL (n=27) versus the embolised
group -0.30 g/dL (n=73) (p=0.065).
Conclusion: The use of microfibrillar collagen paste to plug a PTBD
track reduces haemorrhage and hospital stay.

P-331
Survival and response of patients with metastatic ocular melanoma after Chemosaturation percutaneous hepatic perfusion
(CS-PHP)
M. Zeile1, A. Stang2, G.A. Stavrou3, M. Beumer4, H. Weilert2,
B. Feyerabend5, P. Mohr6, K.C. Kaehler7, K.J. Oldhafer8, R.D. Brüning9
1Institute of Radiology and Neuroradiology, Asklepios Hospital
Barmbek, Hamburg, Germany, 2Dept. of Oncology and Pallative
Care, Asklepios Hospital Barmbek, Hamburg, Germany, 3Dept. of
Surgery, Klinikum Saarbrücken, Saarbrücken, Germany, 4Dept. of
Anesthesiology, Asklepios Hospital Barmbek, Hamburg, Germany,
5Institue of Pathology, Hanse Histologikum, Hamburg, Germany,
6Dept. of Dermatology, Elbe Kliniken Buxtehude, Buxtehude, Germany,
7Dept. of Dermatology and Venereology, University Hospital SchleswigHolstein, Campus Kiel, Kiel, Germany, 8Dept. of Visceral Surgical and
Surgical Oncology, Asklepios Hospital Barmbek, Hamburg, Germany,
9Radiology and Neuroradiology, AK Barmbek, Hamburg, Germany
Purpose: The aim of this study was to assess response after three
months, progression frree survival (PFS), hepatic PFS (hPFS) and overall
survival (OS) after treatment with CS-PHP in patients with ocular
melanoma hepatic metastases at our institution.
Material and methods: Between October 2013 and September 2017,
twelve patients were treated with CS-PHP. Seven patients presented
with liver-only disease, while five had limited extrahepatic metastases.
Median age was 55 ± 10.4 years (range 45-77) and male to female
distribution was 8 : 4. A total of 30 treatments were performed with
a median of 2 per patient (range 1-4). Inclusion criteria were proven
ocular melanoma metastases with at least one successful treatment
performed and follow-up imaging of at least 3 month. All patients
treated by CS-PHP at our institution could be included in this
retrospective single-center study.
Results: Three months after CS-PHP, objective response was 58.3 %
and disease control was achieved in 91.7% (1 CR, 6 PR, 4 SD, 1PD).
PFS reached 9.5 months and hPFS was recorded 12.6 months. Overall
survival was 30.6 months after initialization of first CS-PHP. Three
patients achieved secondary resectability on follow-up imaging and
were amended to resection. Although only R2 status was achievable
after surgery because of micro-metastases not visible on imaging,
survival of those patients was high with 12.6, 32.6 and 39.8 months.
Conclusion: CS-PHP is safe and feasible in the treatment of ocular
melanoma liver metastases. Overall survival was superior compared to
other treatment options and is therefore a new hope the management
of this fatal disease.
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P-332
Spontaneous liver rupture and hemoperitoneum:
interventional radiology management
U.G. Rossi1, A.M. Ierardi2, L.C. Pescatori3, A. Valdata1, F. Pinna1,
N. Camisassi4, G. Carrafiello5, M. Cariati6
1Interventional Radiology Unit, E.O. Galliera Hospital, Genova, Italy,
2Radiology, University of Milan, San Paolo Hospital, Milan, Italy,
3Postgraduation School in Radiodiagnostics, University of Milan, San
Donato Milanese, Italy, 4Radiology, IRCCS San Martino, Genova, Italy,
5Diagnostic and Interventional Radiology, University of Milan, Milan,
Italy, 6Diagnostic Sciences, San Carlo Borromeo Hospital, Milan, Italy
Learning objectives: To describe interventional radiology
management for the treatment of spontaneous rupture of the liver
with active bleeding and massive hemoperitoneum.
Background: Massive hemoperitoneum caused by spontaneous
rupture of the liver is a rare event, most often associated with benign
and malignant hepatic neoplasms. The treatment for spontaneous
liver active hemorrhage can include hepatic artery embolization,
lobectomy, and packing. Embolization has become a more common
treatment in cases of blunt or penetrating liver trauma. The use of
embolization has improved overall patient outcomes. The treatment
of choice in massive hemoperitoneum is surgical decompression.
When surgical decompression is not feasible, alternative treatment
like percutaneous drainage should be considered.
Clinical Findings/Procedure: The aim of this poster is to describe:
i) pathophysiologic mechanism leading to spontaneous rupture
of the liver, ii) imaging modalities (MD-CT, DSA, and US), and iii)
interventional radiology treatments from endovascular embolization
for hepatic active arterial bleeding to abdominal percutaneous
drainage of massive hemoperitoneum.
Conclusion: Spontaneous rupture of the liver with active bleeding and
massive hemoperitoneum needs a multidisciplinary discussion for its
treatment. Interventional radiology management with endovascular
embolization for hepatic active arterial bleeding and consequent
abdominal percutaneous drainage of massive hemoperitoneum is
an effective and life-saving procedure.

P-333
Long term outcomes of transjugular intrahepatic
portosystemic shunt in Indian patients with Budd-Chiari
syndrome
S. Gamanagatti, S. Shalimar, S. Acharya
Radiology, All India Institute of Medical Sciences, Delhi, India
WITHDRAWN

P-334
The acute non-variceal GI bleeding
D. Coppolino1, A. Contegiacomo2, N. Attempati1, C. Di Stasi2,
R. Iezzi3, A. Cina2, R. Manfredi2
1Radiology, Università Cattolica del Sacro Cuore, Policlinico
Universitario A. Gemelli, Rome, Italy, 2Department of Radiological
Sciences, Institute of Radiology, “A. Gemelli” Hospital - Catholic
University, Rome, Italy, 3Department of Bioimaging and Radiological
Sciences - Institute of Radiology, “A. Gemelli” Hospital - Catholic
University, Rome, Italy
Learning objectives: To show the role of radiologist in acute nonvariceal gastrointestinal bleeding (GIB), both in the diagnostic and
therapeutic phases, with particular focus on the role of trans-catheter
arterial embolization (TAE) in the therapeutic management of these
patients.
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Background: GIB is the consequence of many different aetiologies
such as infection, vascular anomaly, inflammatory diseases, trauma,
and malignancy.
CT-angiography is the non-invasive “gold standard” imaging modality
in the diagnostic workup of GIB.
In the majority of cases the endoscopic approach is the treatment
of choice; however, in patients who cannot be approached
endoscopically and those in whom endoscopic treatment fails TAE
seems to be a valid option.
Clinical Findings/Procedure: CT-angiography allows the
identification of bleeding, the underlying aetiology, the definition of
the vascular map and provides elements for the treatment planning.
TAE is usually performed with multiple possible approaches, according
to the site of bleeding, the underlying cause and the injured vascular
district but there is low level of evidence in literature about this topic.
This poster will illustrate indications to treatment, procedure details
and complications of TAE, trying to provide elements for a proper
choice of embolizing materials, in order to prevent complications and
preserve good procedural outcome.
Conclusion: Radiologist plays a key role in GIB management both in
the diagnostic and therapeutic phases.
CT-angiography is essential for diagnosis and the treatment planning.
A proper choice of catheterization technique and embolizing materials
increase TAE outcomes, promoting this technique as a valid, safe and
effective alternative to endoscopic treatment in the setting of acute
non-variceal GIB.

P-335
Complex stenting of the GI tract
A. Rabone1, B. Thomson1, B. Kawa1, S. Kemp1, C. Elwood1, A. Okaro2,
C. Wright2, M. Hill3, T. Sevitt3, J. Waters3, C. Wetton1, P. Ignotus1,
A. Shaw1
1Interventional Radiology, Maidstone and Tunbridge Wells Hospitals,
Kent, United Kingdom, 2Surgery, Maidstone and Tunbridge Wells
Hospitals, Kent, United Kingdom, 3Oncology, Maidstone and Tunbridge
Wells Hospitals, Kent, United Kingdom
Learning objectives:
1. To appreciate novel uses of established stenting techniques in
challenging clinical scenarios.
2. A patient centred, multidisciplinary approach is required to
ensure the most appropriate management option is selected for
each patient.
Background: We have successfully stented the gastrointestinal tract
with novel techniques and approaches for both benign and malignant
indications in challenging clinical scenarios. This pictorial review will
outline the cases, their indications, stent selection, techniques and
results.
Clinical Findings/Procedure: Computed tomography (CT) and
fluoroscopic contrast studies enable pre-procedural planning,
including appropriate stent and technique selection. The procedures
are performed under fluoroscopic guidance and some are performed
in conjunction with gastroenterologists and gastrointestinal surgeons.
The use of several stents and interventional techniques will be
presented to demonstrate successful simultaneous oesophageal and
stomach stenting, gastric sleeve stenting, stenting of a gastro-jejunal
bypass, trans-hepatic duodenal stenting, retrograde trans-stomal
stenting and a percutaneous colonic stent.
Conclusion: This pictorial review demonstrates how with appropriate
planning and a multidisciplinary, patient centred approach, novel GI
tract stenting can be effective in providing alternative treatment
options in complex clinical scenarios.
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P-336
Endovascular management of chronic mesenteric ischaemia
D.C. O’Neill, T.É. Murray, D. Bowden, M.J. Lee
Radiology, Beaumont Hospital, Dublin, Ireland
Learning objectives:
1. Describe the current treatment options for CMI.
2. Critically review and summarise the current published literature
on endovascular treatment of CMI.
Background: Chronic mesenteric ischemia (CMI) is a rare condition in
clinical practice. Classically, the symptoms of CMI include abdominal
angina which presents as postprandial pain, subsequently the
patient may develop a fear to eat, and can lead to significant weight
loss. There are multiple aetiologies with the most common being
is atherosclerosis, less common aetiologies include fibromuscular
dysplasia, aortic dissection, vasculitis and radiation.
Clinical Findings/Procedure:
Mesenteric endovascular
revascularization was first described in 1980 as an alternative to
open surgery for CMI. Endovascular revascularization is now widely
used for CMI in clinical practice, however the efficacy of this remains
controversial. This minimally invasive approach has a reported high
success rate with a low associated morbidity. We will critically review
and summarise the currently published literature on CMI and to assess
the current clinical outcomes of endovascular revascularization.
Conclusion: An outline of the epidemiology and symptomatology
in CMI is presented to aid the interventional radiologist in patient
selection and clinical education. A critical review of the currently
published literature on CMI is performed discussing the merits
of various endovascular techniques, along with the role of posttreatment medication and follow-up. This will allow us to consider
the role of endovascular revascularization in the treatment of CMI.

P-337
Endovascular embolisation of acute haemorrhagic intestinal
loops bleeding in elderly patients
L. Pancione
Radiology, Barking Havering & Redbridge University Hospitals NHS
Trust, Romford, United Kingdom
Learning objectives: Our experience and techniques in the treatment
of gastrointestinal haemorrhages in elderly patients.
Background: 46 patients, aged 71-92, with spontaneous or postsurgical intestinal haemorrhage were treated. 44 patients were
under Aspirin and Clopidrogel. All the patients underwent endoscopy
and a three-phase CT scan. In 35 patients a profound sedation was
needed. The source of the bleeding was reached with a 4 or 5 French
catheter and a microcatheter. 2-4mm diameter coils were used for
the embolisation.
Clinical Findings/Procedure: It was possible to treat all the patients
with embolisation. In 18 cases it was not possible to detect the
haemorrhage during the angiogram and a proximal coiling was done
on the basis of the CT scan. Generally only 2 coils were needed to stop
the haemorrhage. In 3 cases of angiodysplasia of the small intestine,
4 coils were used. 3 patients died during the week following the
embolisation due to a bleeding recurrence. All the remaining patients
treated had no recurrences in the 15 days following the embolisation.
Conclusion: Sedation reduces the movement artefacts. When a
distal embolization is not always possible, a more proximal accurate
coiling could be satisfactory to reduce the blood flow avoiding the
possibility of intestinal ischaemia at the same time. In elderly patients
it is not always possible to perform a distal embolisation. Breathing
artefacts and lack of cooperation do not give the exact location of
the bleeding. In our experience, a more proximal coiling could be
satisfactory because a reduced blood flow could be enough to stop
the haemorrhage.
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P-338
Novel technique: a single centre experience of bronchoscopicassisted conversion of gastrostomy to gastrojejunostomy
tubes
I. Azam1, T. Welbank 2, N. Hersey3, F. Lee3
1Clinical Radiology, Sheffield Teaching Hospitals NHS Trust, Sheffield,
United Kingdom, 2Radiology, Sheffield Teaching Hospitals NHS Trust,
Sheffield, United Kingdom, 3Interventional Radiology, Sheffield
Teaching Hospitals NHS Trust, Sheffield, United Kingdom
Learning objectives:
1. Gastrostomy tubes are associated with higher incidence of
gastric reflux, gastroparesis, site leakage and infection.
2. Gastrostomy-to-gastrojejunostomy conversion techniques
can be technically challenging and time consuming, often
associated with the site of gastrostomy within the stomach.
3. We demonstrate our bronchoscopic-assisted conversion
technique of inserting gastrojejunal feeding tubes.
Background: Enteral feeding has an important role in providing
nutritional support. A common indication for placement of
gastrostomy tubes is neurogenic dysphagia, as seen in stroke patients,
who are at high risk of aspiration.
There is a significant group whom experience morbidity due to
aspiration of gastrostomy feed. In comparison, transpyloric intubation
has been shown to reduce the risk of duodenogastric reflux. Feeding
via a gastrojejunostomy tube is preferable in this group.
Clinical Findings/Procedure: The indwelling gastrostomy is removed
and a flexible bronchoscope used to intubate the stoma. If necessary,
the tract is dilated to 20F allowing insertion of a 20F peel away sheath.
Using the bronchoscope, the jejunum is intubated under direct
endoscopic vision aided by fluoroscopy if required. A guidewire is
inserted through the bronchoscope, which is subsequently removed,
leaving the guidewire in situ. A 16F gastrojejunostomy tube is inserted
over the guidewire. Contrast is injected through the gastrojejunostomy
to confirm satisfactory final tip position.
Conclusion: Placement of a gastrojejunal feeding tube can be
technically challenging and time consuming either radiologically with
a catheter and guidewire or with per-oral endoscopic approaches.
Extension jejunal feeding tubes inserted through existing gastrostomy
tubes are prone to blockage and displacement. This bronchoscopicassisted technique is a useful alternative.

P-339
Qualitative and quantitative performance data for established
and potential novel devices and materials in the gastrointestinal and biliary tract
D. Mullan, J.K. Bell, P.S. Najran, H.-U. Laasch
Radiology, The Christie Hospital NHS Foundation Trust, Manchester,
United Kingdom
Learning objectives: To understand the variation, composition,
advantages, disadvantages, and clinical implications of using
differing metal/metallic/biosynthetic stents, devices and materials
for intervention in the gastrointestinal and biliary tract.
Background: Manufacturers of radiologically implantable metal,
metallic, and biosynthetic stents, devices, or materials may not openly
provide quantitative/ qualitative figures to allow a clinician to perform
market comparison of the product in terms of tensile strength, radial
force, degradation, or specific advantages and disadvantages for the
use of their particular material in a defined or imagined clinical setting.
This can make choice of product or material difficult.
Clinical Findings/Procedure: We invited the most common
gastrointestinal/biliary stent manufacturers to provide quantitative
and qualitative data regarding the use of their products or materials
in a defined or imagined clinical setting. Focusing on the potential

Posters

283

clinical implications, we present and compare the official quantitative/
qualitative data returned by these manufacturers to any metal/
metallic/biosynthetic product or material data published in an
internet domain. We discuss the potential advantages, disadvantages,
indications, and directions for the individualised use of current and
future novel/historical metal/metallic/biosynthetic material such as
nitinol, polydiaxanone, magnesium(+/- polyaprolactolone), vibranium
and iron alloys, adamantium/ure and mithril.
Conclusion: Many different devices/materials of differing manufacture
are available for use in the gastrointestinal and biliary system.
Manufacturers may be reluctant to provide market comparative
data relating to the performance of, and individualised indications
for these devices or materials. Information gained by broad-based
internet searches of various metal/metallic/biosynthetic devices or
materials may result in an ill-informed interventional decision for a
particular patient.

P-340
Critical bleed due to aortoesophageal fistula: an autopsy case
report of a rare complication of PTEG
H. Ishii
Department of Radiology, Okayama city Hospital, Okayama, Japan
Clinical History/Pre-treatment Imaging: Aortoesophageal fistula
is a rare but life-threatening cause of massive gastrointestinal
bleeding. We reported a case of secondly aortoesophageal fistula
associated with Percutaneous Trans Esophageal Gastrotubing (PTEG).
A 20’s-year-old man was admitted for treatment of respiratory distress
with Duchenne muscular dystrophy. Gastrostomy was considered
for improving nutritional status, but Respiratory function further
deterioration due to gastrostomy was concerned. We determined to
create a PTEG instead of Gastrostomy.
Treatment Options/Results: 17 days after procedure of PTEG,
bloody drainage from PTEG was recognized. An emergency
esophagogastroduodenoscopy was performed, and massive bleeding
was occurred during endoscopic examination. The patient expired
rapidly due to intractable bleeding. As a result of pathological autopsy,
he was diagnosed as an aortoesophageal fistula associated with PTEG.
Discussion: Chest computed tomography confirmed the presence of
a wraparound of the descending aorta against the esophagus, thus
we deemed that the cause of aortoesophageal fistula was due to an
advanced scoliosis with Duchenne muscular dystrophy.
Take-home Points: In considering PTEG for a patient presenting with
an advanced scoliosis, Clinicians should have a high index of suspicion
for secondary Aortoesophageal fistula.

P-341
Radiologic gastroscopic combined intervention to manage
sleeve gastrectomy leak
B. Shin1, H.P. Cheah2, K. Wong2, J. Hanson1
1Radiology Department, Gosford Hospital, Gosford, NSW, Australia,
2General Surgery, Gosford Hospital, Gosford, NSW, Australia
Clinical History/Pre-treatment Imaging: Staple line leak post sleeve
gastrectomy can be difficult to manage and may lead to significant
morbidity.
A 50-year-old female patient underwent laparoscopic sleeve
gastrectomy, which was complicated by proximal staple line leak and
adjacent subphrenic collection at 2 weeks. Despite several external
drainage procedures over the subsequent 3 months, the leak failed
to close with conservative measures.
A small persistent leak (2 cm track, 2-3 mm diameter) was demonstrated
at Gastrografin swallow-CT and fluoroscopic sinogram, but the site of
perforation could not be visualised at gastroscopy.
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Treatment Options/Results: Treatment options for this patient
included further external drainage, MEGATM stent insertion and
OVESCOTM clip placement.
OVESCOTM clip is an endoscopic device which is increasingly used to
manage gastrointestinal leaks. However, this is not possible without
direct visualisation of the site of perforation.
Sinogram was performed using image intensifier in endoscopic theatre
via the percutaneous drain. The leak was identified and glidewire / 4F
catheter was passed through the defect into the distal oesophagus.
The perforation was closed using gastroscopic OVESCO TM clip
placement aided by catheter localisation.
Repeat sinogram at 48 hours showed the defect was closed and the
external drain was removed.
Discussion: Endoscopic management of staple line leak can be
difficult without visualisation of defect. External percutaneous
approach with sinogram, can help identify site of opening and ligate
the opening using OVESCOTM clip.
Take-home Points: Radiologic guidewire localization can assist
gastroscopic OVESCOTM clip management of sleeve gastrectomy leak
as a combined “rendez-vous” procedure.

P-342
Spontaneuos rupture of an hepatic adenoma treated with
covered stents
R. Russo1, S. Molinaro1, M.A. Ruffino2, A. Discalzi2, E. Soncin1,
P. Fonio3
1Department of Surgical Science, University of Torino - Azienda
Ospedaliero-Universitaria Città della Salute e della Scienza di Torino,
Turin, Italy, 2Department of Diagnostic Imaging and Radiotherapy,
Azienda Ospedaliero-Universitaria Città della Salute e della Scienza
di Torino, Turin, Italy, 3Department of Surgical Sciences, University of
Torino - Azienda Ospedaliero-Universitaria Città della Salute e della
Scienza di Torino, Turin, Italy
Clinical History/Pre-treatment Imaging: 33 y.o. woman was
admitted to the emergency department of our hospital with acute
severe abdominal pain. Lab tests revealed low levels of hemoglobin
(9.3 g/dl) and US exam showed complete echotexture inhomogeneity
of the hepatic parenchyma.
The CT scan evidenced a bilobar intrahepatic hematoma with active
bleeding (fig 1). The patient was hemodynamically stable.
Treatment Options/Results: The subsequent angiography evidenced
active bleeding from the artery feeding the 4th segment and the left
hepatic artery, close to the bifurcation for the 2nd and 3rd segment. In
order to preserve flow along the vessels and liver function, we avoided
embolization deploying two covered stents (Coronary BeGraft, Bentley
4 x16 mm and 4x12 mm) (fig. 2).
The control angiogram showed a complete patency of the vessels
with no extraluminal spillage of contrast. The patient was discharged
without further complications.
The subsequent diagnostic investigations (including a liver biopsy)
demonstrated the presence of bilobar adenomas.
The patient was then included on the waitinglist for liver
transplantation.
Discussion: Hepatic adenomas are benign but can present as an acute
surgical emergency for spontaneous rupture.
Surgery involves high risk of liver failure.
Even if the management of bleeding remains the first goal that has to
be reached, the use of covered stents may allow the preservation of
organ function, delaying emergency surgery.
Take-home Points:
- Covered stent for visceral vessels injuries may allow the preservation
of flow along the vessels and organ function.
- Off-label use of coronary devices can be a decisive tool in
Interventional Radiology for small vessels (<5 mm)
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P-343
Percutaneous coil and glue embolisation of a splenic
pseudoaneurysm
L. Monfardini1, C. Sallemi2
1Radiology, Interventional Radiology Unit, Fondazione Poliambulanza,
Brescia, Italy, 2Radiology, Fondazione Poliambulanza, Milan, Italy
Clinical History/Pre-treatment Imaging: A 66 y.o. patient was
referred to Emergency Department for acute abdominal pain since
48 hours not responding to painkillers. Necrotic-hemorragic acute
pancreatitis was detected with several fluid collection and a 3,6 cm
pseudoaneurysm of the distal part of the splenic artery.
Treatment Options/Results: A first attempt via endovascular
approach was unsuccessful because the nidus was too distal
to be coiled. Conservative treatment was vain for recurrent
hemoperitoneum. Direct US guided puncture of nidus with coil
and glue embolisation lead to a complete aneurysm exclusion. Four
months f.u. is still negative for revascularization.
Discussion: Percutanous direct embolisation for splenic aneurysm
has been rarely reported for unsuccessful endovascular attempt. This
case has been easily managed for the simple US window that allowed
to deliver coils and glue (cyanoacrilate and lipiodol) with an Accustick
introducer system. A rewiev of available cases in literature could give
a more precise idea about cost-benefit balance
Take-home Points: Distal splenic aneurysm could be difficult to reach
with microcatheters
Percutanous direct micropuncture should be considered in reason of
an easy US guided access
Glue and lipiodol ensure an effective occlusion of the percutanous
tract

P-344
Transesplenic access for the treatment of the upper gastrointestinal bleeding
R.B. Martins1, V.O. Carvalho2, P.M. Falsarella2, F.L. Galastri3,
B.B. Affonso4, R.G. Garcia2, F. Nasser4
1Interventional Radiology, Albert Einstein Hospital, São Paulo, Brazil,
2Interventional Radiology, Hospital Israelita Albert Einstein, São Paulo,
Brazil, 3Radiologia Vascular, Hospital Israelita Albert Einstein, São
Paulo, Brazil, 4Radiologia Vascular Intervencionista, Hospital Israelita
Albert Einstein, São Paulo, Brazil
Clinical History/Pre-treatment Imaging: A 27-year-old female with
chronic portal vein thrombosis, presenting Upper Gastrointestinal
Bleeding (UGIB) by Varices, previously submitted to endoscopic
procedures, such as elastic ligation and glue injection, for the treatment
of esophageal and gastric varices. Performed Computed Tomography
that identifies left gastric vein ectasia, with communication with
gastroesophageal varices and splenorenal shunt.
Treatment Options/Results: A puncture with 22G needle (Turner)
was performed, guided by ultrasonography and fluoroscopy. A
implant of NPAS micropuncture kit (Cook Medical®) was realized. The
Venography showed high-flow splenorenal Shunt. A Superselective
catheterization of the proximal splenic vein with identification of
partially recanalized portal thrombosis, vein left gastric vein ectasia
and dilated mesenteric collateral veins. Radiopaque images were
visualized in gastroesophageal varices (prior embolization by glue).
The catheterization of a dilated branch of the superior mesenteric vein
that anastomosed with the left gastric vein and made embolization
with a fibered coil. Superselective catheterization of the left gastric
vein and embolization with embolizing polymer (Onix; Medtronic,).
The angiographic control showed occlusion of the left gastric vein as
well as preserved flow in the splenic vein.
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Patient was followed in the postoperative period, when she underwent
Uper Gastrointestinal Endoscopy, evidencing improvement of Varicose
Veins. It has been followed for 3 years without further bleeding
episodes.
Discussion: Transesplenic access is a safe access when performed by
trained staff. The same can be useful in patients who present with
contraindication or impossibility of other accesses.
Take-home Points: Transesplenic access is safe
The IR need to know this access for the Treatment of the UGIB

P-347

Gynaecological intervention (including UFE)

WITHDRAWN

P-345
Anti-Müllerian hormone levels before and after uterine artery
embolization
B. McLucas1, W.D. Voorhees2, S.A. Snyder3
1Obstetrics and Gynecology, UCLA, Beverly Hills, CA, United States of
America, 2Research, Med Institute Inc, West Lafayette, IN, United States
of America, 3Research, Cook Medical, Bloomington, IN, United States of
America
WITHDRAWN

P-346
Feasibility of transcatheter arterial embolization for treatment
of retained products of conception with marked vascularity
S.J. Lee, G.S. Jeon, Y. Kim, J.T. Lee
Radiology, CHA Bundang Medical Center, Seongnam-si, Gyeonggi-do,
Korea
Purpose: To evaluate the efficacy and the safety of transcatheter
arterial embolization (TAE) for retained products of conception (RPOC)
with marked vascularity.
Material and methods: Among 416 patients that were diagnosed with
RPOC from Jan 2006 to Dec 2015, 13 patients who had the diagnosis
of RPOC with marked vascularity and underwent TAE were included
in this retrospective study. The mean patient age was 33 years (range,
26-45 years). Previous events were dilatation and curettage (D&C) for
artificial (n=10) or incomplete abortion (n=2) and normal spontaneous
vaginal delivery (n=1). Embolization was performed as a primary
treatment to control bleeding in 9 patients and preoperative in 4 of
the patients. The technical and clinical success rate, angiographic and
sonographic findings, and complications were evaluated.
Results: Technical success was achieved in 12 of the 13 patients
(92.3%). Clinical success rate for primary treatment of RPOC was
88.9% (8/9). Preoperative embolization was successful in all patients
and none had any bleeding complications during hysteroscopic
resection (n=2) or D&C (n=2). Bilateral uterine artery embolization
was performed in all patients, and extra-uterine feeder was found in
2 cases; ovarian artery and round ligament artery. All patients showed
dense parenchymal blush on angiography, and 7 of 13 patients showed
dilated early venous filling. Follow-up US (n=9) revealed reduced mass
size (mean size; 4.5cm to 2.0cm, p < .01) and vascularity in patients
who underwent embolization for primary treatment. There were no
procedure related major complications.
Conclusion: TAE is safe and effective modality as a primary treatment
of RPOC with marked vascularity.
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Perioperative internal iliac artery balloon occlusion in
the setting of placenta accreta and its variants: what the
Interventional Radiologist needs to know
S. Gamanagatti1, N. Malhotra2, V. Dadwal2
1Radiology, All India Institute of Medical Sciences, Delhi, India,
2Obstetric and Gynecology, All India Institute of Medical Sciences, Delhi,
India

P-348
Vascular and non-vascular interventional therapies in benign
gynaecological disease: an overview
N.R. Patel, S. Dyer Hartnett, W. Hakim, N. Bharwani, M.S. Hamady,
E. Kashef
Radiology, Imperial College Healthcare NHS Trust, London, United
Kingdom
Learning objectives:
1. To appreciate the common indications for vascular and
non-vascular image-guided interventions across the spectrum
of benign gynecological disease.
2. To describe the approach in a stepwise-fashion, understanding
potential technical pitfalls and how to avoid them.
3. To apply the techniques in the benign setting (with specific
examples).
Background: Interventional radiology is establishing itself at the
forefront of the diagnosis and treatment of benign gynaecological
disease. A range of imaging modalities are at the disposal of the
interventional radiologist (fluoroscopy, US and CT) in performing both
transcatheter and percutaneous minimally invasive therapies in this
group of patients. The advantages over traditional surgical techniques
are clear, including conscious sedation rather than general anaesthetic
and a quicker post-procedural recovery time.
Clinical Findings/Procedure: Non-vascular: US (transabdominal,
transvaginal and transrectal) and CT-guided drainage techniques
will be described and illustrated with specific examples including
endometriomas, peritoneal pseudocysts, pelvic inflammatory disease
and hematocolpos. Fallopian tube recanalisation in the context of
subfertility will also be explained.
Vascular: pearls and pitfalls in uterine artery embolisation for the
treatment of fibroids will be explored with example cases from
our tertiary centre. A comparison will be made with MRI-guided
focussed ultrasound for fibroids. Ovarian vein embolisation for pelvic
congestion syndrome will be highlighted.
Conclusion: This educational poster relays the spectrum of vascular
and non-vascular interventional procedures which can be used in the
treatment of benign gynaecological diseases.

P-349
Ovarian vein embolisation for pelvic congestion syndrome: a
proposed patient pathway
N.R. Patel, W. Hakim, N. Bharwani, M.S. Hamady, E. Kashef
Radiology, Imperial College Healthcare NHS Trust, London, United
Kingdom
Learning objectives:
1. To be familiar with the clinical aspects of pelvic congestion
syndrome (PCS).
2. To understand the imaging work up for ovarian vein
embolisation for PCS.
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3. To understand the available management options for PCS,
with a particular focus on the pearls and pitfalls of ovarian vein
embolisation.
Background: Pelvic congestion syndrome is a poorly understood
condition affecting a high proportion of the female population.
It is defined by the presence of pelvic varicoceles and ovarian vein
reflux, as a result of pelvic venous incompetence, particularly in those
patients who have previously given birth. As the condition can present
with non-specific symptoms, the exclusion of other gynaecological
disorders such as pelvic inflammatory disease, endometriosis,
adenomyosis and uterine fibroids is essential.
Clinical Findings/Procedure: We describe the clinical aspects of
PCS including the common presentations, examination findings and
aetiology. The imaging pathway for patients clinically suspected of PCS
to include transabdominal/transvaginal ultrasound, duplex ultrasound
and MRI pelvis features (with specific examples) will be defined. The
treatment options will be considered, with a particular focus on the
technical aspects of ovarian vein embolisation, complemented by
pearls and pitfalls with example cases from our tertiary centre.
Conclusion: PCS is a debilitating condition frequently encountered
in clinical practice. Correct diagnosis and treatment with ovarian vein
embolisation can however lead to good clinical outcomes in the vast
majority of cases.

P-350
Characterization of perfusion changes during uterine artery
embolization using 2D-DSA images
E. Meram1, S. Schafer2, J. Pinchot1, P.F. Laeseke1
1Radiology, University of Wisconsin-Madison, Madison, WI, United
States of America, 2Advanced Therapies, Siemens Healthineers,
Madison, WI, United States of America

Clinical History/Pre-treatment Imaging: A 32 year old G1P0 female
with a history of menorrhagia and anemia presented with an acute
bleed after a first trimester pregnancy loss. She was found to have
a large fundal fibroid during sonohysterography. MRI demonstrated
a single large left intramural fibroid with a prominent submucosal
component. The mass was homogeneously T2-hypointense with
mildly heterogeneous enhancement similar to adjacent myometrium.
Treatment Options/Results: She underwent bilateral uterine artery
embolization (UAE) with particles to near-complete stasis via a right
femoral arterial approach. The 2D-DSA images acquired during the
procedure were retrospectively reconstructed to evaluate uterine
and fibroid perfusion based on the area under the curve signal of
the contrast agent. The images show heterogenous enhancement
and perfusion of the fibroid (*) by the left uterine artery (pre-UAE),
perfusion of uterus (arrow) and devascularization of fibroid post left
UAE (during-UAE), and only a small area of residual uterine perfusion
post bilateral UAE (post-UAE).
Discussion: Incomplete devascularization of fibroids during UAE
increases the likelihood of a treatment failure. Currently, treatment
endpoints are based on degree of arterial stasis because tissue
perfusion cannot be determined during the procedure. Changes in
perfusion can be characterized by retrospectively reconstructing
2D-DSA images. Further work is needed to optimize the algorithm,
correlate changes in perfusion parameters with clinical outcomes, and
implement a real-time solution.
Take-home Points: Changes in tissue perfusion during UAE can be
characterized by postprocessing 2D-DSA images. Such a tool may
improve the success of UAE by ensuring complete devascularization
of fibroids.
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P-351
DVT and menorrhagia by uterine fibroids: Treatment by
uterine embolisation and anticoagulation
P.F. Saad1, K.R. Saad2, D. Ribeiro1, Y. Campos1, F. Almeida1,
D. Armstrong1, D. Brito1
1Vascular Surgery, UNIVASF, Petrolina, Brazil, 2Colegiado de Medicina,
Universidade Federal do Vale do São Francisco, Petrolina, Brazil
Clinical History/Pre-treatment Imaging: EPS, 32 years old, was
referred for vascular surgery with a diagnosis of left-sided ileofemoral
DVT and significant vaginal bleeding after attempted DVT with
anticoagulation. She had a history of uterine myomatosis diagnosed
6 months ago. Physical examination revealed hypo colored mucosa,
left lower limb edema and calf plastering, as well as a large pelvic
abdominal mass.
Treatment Options/Results: The patient was referred for placement
of a vena cava filter for subsequent hysterectomy, but during the
procedure, complete thrombosis of the inferior vena cava was
observed.
Once it was not possible to implant a filter, we decided to embolize the
fibroids. Six hours after embolisation we return with anticoagulation
treatment. The patient progressed with acceptable small bleeding.
After this patient, our service received another five similar cases that
were treated only with embolisation of fibroids. No major bleeding
was observed during the next six month of the anticoagulation
treatment and none of them required a hysterectomy.
Discussion: Patients who present uterine myomatosis and DVT need
to treat both diseases. In such cases, anticoagulation therapy is first
option. Menorraghia contraindicated the use of anticoagulants, and
vena cava filter implant is usually indicated to prevent pulmonary
thromboembolism. However, these patients may develop postthrombotic syndrome, with an incidence of up to 51% of chronic
edema and 14% with venous ulcer. As an alternative, uterine
embolisation followed by full anticoagulation was indicated after
hemorrhage control, reducing morbidity and hospitalization time.
Take-home Points: Uterine embolisation is a safe alternative for
patients with DVT concomitant with menorrhagia.

Imaging
P-352
About the value of CE-MRA for follow-up of intracranial aneurysms after endovascular coiling: a retrospective comparison
of TOF-MRA and additional CE-MRA at 3 Tesla compared with
the Gold Standard 2D-/3D-DSA
M. Eibisberger1, H.A. Deutschmann2, R.H. Portugaller3,
M. Augustin4, U. Wießpeiner2, C. Schnedl5, F. Schmid2
1Neuroradiology, Vascular and Interventional Radiology, Medical
University Graz, Univ. Clinic of Radiology, Graz, Austria, 2Radiology,
Medical University of Graz, Graz, Austria, 3Vascular and Interventional
Radiology, Medical University Graz, Univ. Clinic of Radiology, Graz,
Austria, 4Neuroradiology, Medical University Graz, Graz, Austria,
5Radiology, Klinikum Klagenfurt am Wörthersee, Klagenfurt, Austria
Purpose: Aim of this retrospective study was to compare MRA at 3
Tesla with 2D-/3D-DSA with focus on the value of additional CE-MRA
to 3D-TOF-MRA in the follow-up of coiled intracranial aneurysms.
Material and methods: Patients with at least one coiled intracranial
aneurysm who underwent 3T-MRA (3D-TOF- and CE-MRA) and intraarterial DSA with a maximum interval of 6 months after MRA were
retrospectively identified in our local PACS-System (01.03.2006 31.04.2015). All coiled aneurysm were rated according to a modified
Raymond-classification using source-images, MPR’s, MIP’s and VRT’s
in the order of 3D-TOF-MRA, CE-MRA and 2D-/3D-DSA blinded to
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previous ratings with an interval of 6 months. Largest diameter of the
aneurysm-remnant was measured in corresponding planes in the
source images. Ratings were compared using Kappa-Analysis and
measurements using Bland-Altman-Analysis.
Results: Fifty-nine patients with 67 coiled aneurysms were included.
According to 2D-/3D-DSA 18 (26.9%) coiled aneurysms were
completely occluded, 6 (9%) showed a neck remnant, 19 (28.4%) a
central remnant and 24 (35.8%) a peripheral remnant. Kappa was
excellent for TOF-MRA and CE-MRA with k=0.90 (95%CI 0.81-0.98).
Bland-Altman analysis showed no significant difference (p=0.11)
of measured remnant-size between 3D-TOF-MRA and 2D-DSA but
significant difference (p=0.0001) between 2D-DSA and CE-MRA with
a bias of 0.37 mm (95% CI 0.19 -0.55), respectively 0.64 mm (95% CI 0.32
– 0.95) in the subgroup of aneurysms ≥ 10 mm at baseline.
Conclusion: 3D-TOF-MRA alone and additional CE-MRA showed
similar excellent performance to correctly classify intracranial
aneurysm-remnants after coiling. Remnants were significantly larger
in CE-MRA compared to 3D-TOF-MRA and 2D-DSA.

P-353
Validation of the position of injection needles with contrastenchanced ultrasound for dynamic contrast-enhanced MR
lymphangiography
M.D. Ponce-Dorrego1, K. Darge2, G.J. Nadolski3, D. Biko2, M. Itkin4
1Interventional Radiology, Hospital General Universitario La Paz,
Madrid, Spain, 2Radiology, Children’s Hospital of Philadelphia,
Philadelphia, PA, United States of America, 3Radiology, Hospital of the
University of Pennsylvania, Philadelphia, PA, United States of America,
4Department of Radiology, University of Pennsylvania Medical Center,
Philadelphia, PA, United States of America
Purpose: Successful MR lymphangiography relies on proper position
of the needles in the groin lymph nodes placed using US guidance,
and usually confirmed with fluoroscopic injection of the contrast. The
objective of this study is to assess the feasibility of validation of the
position of the needle in groin lymph nodes using injection of the
US-contrast prior to MR lymphangiography.
Material and methods: In 28 patients (average age 52, F/M-15/13),
25G needles were placed in bilateral groin lymph nodes using US
guidanceoutside the MR suite. The confirmation of the position of the
needles in lymph nodes and efferent lymphatic flow was performed by
injecting 1 ml of US-contrast (Lumason) mixed with 2 mL of lidocaine
and observation of contrast enhancement of the efferent lymphatic
ducts leading to the pelvis from the lymph node. The patient was
then transferred to MR suite and MR lymphangiography was then
performed.
Results: In 6 patients, the needle was repositioned due to nonvisualization of the efferent lymphatic flow toward pelvis at the first
attempt. MR lymphangiogram was then performed in all patients with
good opacification of the central lymphatic system. No extravasation
of gadolinium contrast agent was observed.
Conclusion: Injection of the US-contrast for confirmation of the
position of the needles inside the lymph nodes is a safe and effective
technique. This technique can serve as a substitute for fluoroscopic
confirmation of needle position, allowing performance of MR
lymphangiography on any MR machine with detachable table.

Posters

287

P-354
Motion compensated aortic valve CT imaging
C. Spink1, T. Elss2, M. Morlock 2, R. Bippus3, T. Ivanc4, G. Adam1,
M. Grass3, G. Lund1
1Diagnostic and Interventional Radiology, University Medical
Center Hamburg-Eppendorf, Hamburg, Germany, 2Department of
Biomechanics, Hamburg University of Technology, Hamburg, Germany,
3Philips Research, Philips, Hamburg, Germany, 4Philips Healthcare,
Philips, Cleveland, OH, United States of America
Purpose: ECG-gated cardiac CT imaging is used for the planning of
transcatheter aortic valve implantation (TAVI). ECG correlated data
acquisition and gated reconstruction enables imaging of the valve
in the systolic and diastolic phase. Especially in the systolic phase,
motion artifacts may occur and interfere with diagnosis and treatment
planning. Therefore, we introduced a second pass motion correction
method to compensate for cardiac motion.
Material and methods: Retrospective ECG-gated cardiac datasets
of 10 patients were acquired on a 256-slice CT scanner (Brilliance iCT,
Philips Healthcare) and reconstructed at different phase points with
a temporal distance of 5% cardiac cycle. Edge features of the valve
and leaflets were enhanced in the reconstructed images by a gradient
based filter. Afterwards, a subsequent elastic image registration was
applied to estimate dense motion vector fields for the different cardiac
phases. The resulting motion vector fields were included in the motion
compensated filtered back projection. Reconstructed volume images
of the systolic (30% R-R-interval) and diastolic (70%) phase were
evaluated with a TAVI planning software (IntelliSpace Portal, Philips
Healthcare) by two blinded readers.
Results: Our method achieved motion artifact reduction in both heart
phases. Especially in late systole a strong improvement in visibility
of the valve leaflets and aortic boundaries could be observed by
both readers, as well as reduced blurring compared to the gated
reconstructions.
Conclusion: Motion compensated reconstruction of the aortic valve is
feasible using edge filtering and image based registration for motion
estimation. Reduced motion artifacts may lead to a different device
selection for TAVI procedures, especially concerning patients with
arrhythmia.

P-355
Metal artefact reduction in CBCT with needles crossing
the field of view border
D. Schaefer1, C. Haase1, W. van der Sterren2, A. Radaelli2, M. Grass1
1Medical X-ray Systems, Philips Research, Hamburg, Germany, 2Image
Guided Therapy, Philips, Best, Netherlands
Purpose: Cone beam CT reconstructions for assessment of the
positioning of biopsy or ablation needles suffer from metal artefacts,
which can only be mitigated partially by standard methods, if the
needle crosses the border of the field of view (FOV). We propose a
two-step metal artefact reduction (MAR) for improved image quality.
Material and methods: First, a standard second-pass MAR algorithm
is used to correct sinogram pixels corresponding to metal voxels inside
the FOV. The second step uses the fast changing projected location of
the metal part outside the FOV to correct the corresponding sinogram
pixels. The 3D positions where the segmented metal leaves the FOV,
serve as seed points for the outside FOV MAR.
A simulation study using 10 cases is performed by adding a simulated
needle to clinical projection sequences of the abdomen without
needle, generating typical streak artefacts.
Quantitative assessment is performed by comparing standard MAR
and the new MAR with the ground truth volume. Clinical data is
processed and assessed qualitatively for 3 cases.
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Results: The average of the root mean square deviation over the 10
cases for the standard MAR is 7.3 HU with min/max of [5.1/10.0 HU],
whereas the proposed two-step MAR results in 5.1 HU [4.6/6.0 HU] with
decreased values in every case. The visual image quality is significantly
improved for the two-step approach compared to standard MAR for
all clinical and simulated cases.
Conclusion: Improved image quality especially in the proximity of
needles for position assessment is feasible using the proposed MAR.

P-356
Clinical benefit of cone-beam computed tomography in the
management of patients with clinically relevant bleeding of
uncertain origin
T. Zitzelsberger1, U. Grosse1, R. Syha1, D. Ketelsen2, R. Hoffmann1,
S. Partovi3, K. Nikolaou1, G. Grözinger1
1Diagnostic and Interventional Radiology, Eberhard-Karls-University,
Tuebingen, Germany, 2Medizinische Versorgungszentren GmbH, Ihre
Radiologen.de, Berlin, Germany, 3Department of Radiology, University
Hospitals Cleveland, Cleveland, OH, United States of America
Purpose: Emergency transarterial embolization has become a
pivotal treatment option in acute arterial bleeding. Purpose of
this preliminary retrospective study was to analyse if cone beam
computed tomography (CBCT) adds valuable information regarding
embolization treatment in patients with clinically relevant bleeding
of uncertain origin.
Material and methods: Eighteen vascular territories of sixteen patients
in which pre-interventional computed tomography angiography
(CTA) and selective angiograms resulted in discordant information
regarding the suspected bleeding site additionally received CBCT.
Image data of CTA and selective angiograms in comparison to CBCT
were independently reviewed by two interventional radiologists
regarding image quality, diagnostic confidence, number of bleeding
sites and involved vascular territories. Additionally correlation with
a gold standard (super-selective angiographic findings and clinical
outcome, e.g. hemodynamic stabilization) was performed regarding
number of bleeding sites and involved vascular territories (number
of feeding arteries).
Results: While overall subjective image quality did not significantly
differ between the investigated imaging modalities, CBCT significantly
improved the diagnostic confidence of both readers in detecting
bleeding vessel(s) (p=0.0005 - 0.0024). A very strong correlation
(r=0.9441 - 0.9721) between clinical gold standard and CBCT images
regarding the number of bleeding sites (CTA: r=0.7692-0.9163) as well
as the number of involved vascular territories (CTA: r=0.0105-0.2888)
was observed.
Conclusion: Regardless of overall subjective image quality, in complex
cases of suspected bleeding CBCT images can aid the interventionalist
in narrowing down the number of involved vascular territories and
hence feeding arteries of a bleeding. Additionally, in comparison to
pre-interventional CTA an increased number of injured vessels can be
detected using CBCT.
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P-357
Clinical value of C-arm cone-beam CT in patients with hemoptysis for intra-procedural bronchial artery embolization
planning
T. Zitzelsberger1, U. Grosse1, G. Grözinger1, R. Syha1, D. Ketelsen2,
S. Partovi3, K. Nikolaou1, R. Hoffmann1
1Diagnostic and Interventional Radiology, Eberhard-Karls-University,
Tuebingen, Germany, 2Medizinische Versorgungszentren GmbH, Ihre
Radiologen.de, Berlin, Germany, 3Department of Radiology, University
Hospitals Cleveland, Cleveland, OH, United States of America
Purpose: Bronchial artery embolization has been established as first
line approach in pulmonary hemoptysis. Purpose of this study was
to evaluate the clinical value of CBCT for embolization procedures
in unclear detection of the bronchial arteries (BA) on pre-operative
imaging.
Material and methods: From 11/2016 to 07/2017, 17 patients
(64.3±14.7years) with haemoptysis underwent BAE including preinterventional CT, angiography and CBCT during the procedure.
CBCT, angiography and CT were independently evaluated by two
interventional radiologists with limited experience (1 and 3 years)
with regard to image quality, number and origin of BA and diagnostic
confidence. Consensus reading by two experienced interventional
radiologists of all available data served as a gold standard (GS).
17 patients who underwent BAE without CBCT guidance served
as controls regarding procedural time and number of acquired
angiographic series. Spearman rank correlation and Wilcoxon signedrank test was performed.
Results: Both readers showed a statistically significant increase in
diagnostic confidence for CBCT compared to pre-procedural CT (A:
p=0.003; B: p=0.03) and compared to angiography (A&B: p<0.001).
Regarding the number of detected BA, correlation coefficient between
GS and CBCT was: r=0.8553 (A), r=0.8773 (B); GS and pre-procedural
CT: r=0.2504 (A), r=0.3174 (B); GS and angiography: r=0.2901 (A);
r=0.4292 (B). Time to BA embolization was 32.6±12.5min in the group
with CBCT (control group 38.5±24.6min; p=0.7204). Significantly less
angiographic series were acquired when utilizing CBCT (1.3±0.7 vs.
3.6±2.9; p=0.0029).
Conclusion: In patients with hemoptysis and pre-procedural CT
revealing unclear visualization of bronchial arteries, CBCT is a helpful
and reliable technique and is particularly beneficial for unexperienced
interventional radiologists.

P-358
Image quality of arterial phase and parenchymal blood
volume (PBV) maps derived from C-arm cone-beam CT in the
evaluation of transarterial chemoembolization
T. Zitzelsberger1, R. Syha1, G. Grözinger1, R. Hoffmann1, S. Partovi2,
K. Nikolaou1, M. Maurer1, D. Ketelsen3, U. Grosse1
1Diagnostic and Interventional Radiology, Eberhard-Karls-University,
Tuebingen, Germany, 2Department of Radiology, University Hospitals
Cleveland, Cleveland, OH, United States of America, 3Medizinische
Versorgungszentren GmbH, Ihre Radiologen.de, Berlin, Germany
Purpose: HCC is one of the leading cancer entities and TACE
is recommended as first-line therapy in certain patients with
compensated liver function. Purpose of this study was to evaluate
the benefits of arterial phase imaging and parenchymal blood volume
(PBV) maps acquired by CBCT during TACE procedure in comparison
to cross-sectional imaging (CSI) using CT or MRI.
Material and methods: From 01/2014 to 12/2016, a total of 29 patients
with HCC stage A or B (mean age 65 years; range 47-81 years, 86% male)
were included in this retrospective study. Dual phase findings of each
lesion in terms of conspicuity, tumor size and feeding arteries were
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compared between arterial phase imaging and PBV. Pre-interventional
CSI served as reference standard.
Results: A significantly higher image quality of the PBV maps
compared to arterial phase CBCT acquisitions (4.34±0.55 vs. 3.93±0.59,
p=0.0032) as well as a higher conspicuity of HCC lesions (4.27±0.74 vs.
3.83±1.08, p<0.0001) was observed. Arterial phase imaging led to an
overestimation of tumor size (mean size, 26.5±15.9 mm) compared
to PBV (24.9 ±15.2mm, p=0.0004) and CSI (25.2 ±15.1mm, p=0.021).
Regarding detectability of tumor feeding arteries, significantly more
feeding vessels were detected in arterial phase CBCT (n=1.67±0.92
vessels) compared to PBV maps (n=1.27±0.63 vessels, p=0.0001). One
lesion was missed in pre-interventional CT imaging, but detected by
CBCT.
Conclusion: The combination of PBV maps and arterial phase images
acquired by CBCT during TACE procedure enables precise detection
of the majority of HCC lesions and tumor feeding arteries and has
therefore the potential to improve patient outcome.

P-359
Transarterial chemoembolization of hepatocellular carcinoma
(HCC) using radiopaque beads: How to pursue follow-up with
cross-sectional imaging?
C. Ruff1, G. Grözinger1, R. Syha1, S. Elser2, S. Partovi3, M. Bitzer4,
M. Horger1, K. Nikolaou1, U. Grosse1
1Diagnostic and Interventional Radiology, University Hospital
Tuebingen, Tuebingen, Germany, 2Centre for Medical Research,
University Hospital Tuebingen, Tuebingen, Germany, 3Department of
Radiology, University Hospitals Cleveland, Cleveland, OH, United States
of America, 4Department for Internal Medicine I, University Hospital
Tuebingen, Tuebingen, Germany
Purpose: To compare pre- and postinterventional diagnostic
performance of advanced imaging techniques (CT-based volume
perfusion (VPCT), Cone Beam CT (CBCT) with parenchymal blood
volume (PBV) and dynamic GD-EOB-DTPA-enhanced MRI using
GRASP-imaging) in the evaluation of transarterial chemoembolization
(TACE) using radiopaque beads in patients with hepatocellular
carcinoma (HCC).
Material and methods: In this IRB approved study, 11 patients were
prospectively enrolled. All patients received cross-sectional imaging
pre- and post-TACE using 100-300µm radiopaque beads. Qualitative
assessment of images pre- and post-TACE was performed regarding
number of HCC lesions, maximum diameter, image quality, lesion
conspicuity, visibility of arterial tumor feeders as well as artifacts (4/5point Likert scale).
Results: Pre-TACE cross-sectional imaging was found to have no
significant difference regarding tumor depiction. Visualization of
tumor feeding arteries was significantly improved with VPCT and CBCT
compared to MRI. Radiopaque beads led to a significant decrease in
tumor lesion depiction and a significant increase of beam hardening
artifacts pre- versus post TACE using VPCT. No significant decrease
could be observed for CBCT and MRI. A large number of residual tumor
arterialization was detected with MRI (7 lesions) compared to VPCT
(5) and CBCT (4).
Conclusion: Using radiopaque beads all three investigated imaging
modalities provided robust early response assessment. However,
in liver lesions with dense accumulation of the radiopaque beads
treatment response assessment using standard CT with VPCT or CBCT
might be impaired due to beam hardening artifacts and contrast
medium stasis. In these cases, DCE-MRI proved to add value in the
detection of residual arterial tumor enhancement and thus residual
viable tumor.
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P-360
Application of a biomechanical deformable registration image
method for assessing ablation margins in colorectal liver
metastases
E.Y. Lin1, B.M. Anderson2, G. Cazoulat2, K. Brock 2, B.C. Odisio1
1Interventional Radiology, The University of Texas MD Anderson Cancer
Center, Houston, TX, United States of America, 2Physics - Morfeus Lab,
The University of Texas MD Anderson Cancer Center, Houston, TX,
United States of America
Purpose: To evaluate the use of a biomechanical model-based
deformable image registration (BDIR) for predicting local tumor
progression (LTP) following microwave ablation on patients with
solitary colorectal liver metastases (CLM).
Material and methods: This is a single Institution comparative
analysis of 14 patients with post-ablation LTP versus a control group
of 16 non-LTP patients. Contours defining the CLM and liver (preablation CECT) and ablated region and liver (intra-procedural postablation CECT) were manually generated. Applying a BDIR algorithm
(Morfeus), the liver contours were deformed and used to map the
CLM onto the post-ablation images and a three-dimensional minimal
ablation margin (MAM) was automatically generated. LTP and non-LTP
cohorts were compared with respect to MAM using a non-parametric
Mann-Whitney U test.
Results: Mean study follow-up period was 28.8 months. No significant
differences were found between the two cohorts with respect to
follow-up period, mean lesion size, or RAS mutational status. The BDIR
analysis demonstrated statistically significant difference (p<0.01) in the
MAM between the LTP group (3.19 ± 1.78 mm) and the non-LTP group
(1.14 ± 1.81 mm). A MAM of 0 mm was seen in 8 (57%) of the CLM with
LTP and in 1 (6%) of the non-LTP CLM.
Conclusion: This BDIR was capable of identifying significant
subcentimeter differences in the MAM among CLM with and without
LTP. Larger studies are warranted to validate this finding and evaluate
this metric for intra-procedural decision-making.

P-361
Spectral computed tomography angiography with a
Gadolinium-based contrast agent: First clinical imaging results
in cardiovascular applications
J. Nadjiri1, D. Muenzel1, A. Sträter1, P. Noel1, H.-H. Eckstein2,
K.-L. Laugwitz3, E. Rummeny1, R. Braren1, M. Rasper1
1Department of Diagnostic and Interventional Radiology, Klinikum
rechts der Isar of the Technical University of Munich, Munich, Germany,
2Klinik für Gefäßchirurgie, Klinikum rechts der Isar der Technischen
Universität München, Munich, Germany, 3Department of Cardiology,
Klinikum rechts der Isar, Technical University of Munich, Munich,
Germany
Purpose: There are several medical conditions in which application
of iodine-based contrast agents is not advisable or even feasible,
especially for elective examinations. Novel techniques such as
monoenergetic reconstructions from dual energy CT data have been
shown to increase radiation attenuation of gadolinium (Gd) based
contrast agents in a phantom model.
Therefore, the purpose of the present investigation was to evaluate the
technical feasibility and image quality of clinical spectral Computed
Tomography Angiography (CTA) with a Gd-based contrast-agent.
Material and methods: After consent was obtained, three
patients with common indications for thoracic CTA were examined
using clinical routine doses of Gd-based contrast agent: coronary
angiography, angiography of the pulmonary arteries and an aortic
angiography. The examinations were performed on a 64-row single
source dual-layer spectral CT system. Monoenergetic reconstructions
of the spectral data set were computed.
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Results: Image quality of the monoenergetic reconstructions with
40keV (monoE40) was considered diagnostic by two experienced
radiologists in each patient; the conventional CT reconstructions
did not reach diagnostic image quality. MonoE40 reconstruction
resulted in a substantial, approximately 2-fold increase of intravascular
Gd attenuation compared to the conventional images. No relevant
change of attenuation was observed for the myocardium or the
skeletal muscle.
Conclusion: With spectral CT and reconstruction of monoenergetic
images with extrapolated 40keV, Gd- contrast agent based thoracic
angiography is technically feasible. Gd- based CTA seems a valuable
alternative in patients with contraindications for iodine-based contrast
media. Still, the diagnostic value of this method needs to be evaluated
in further studies.

P-362
Radiation dose in non-invasive lower limb angiography – as
low as reasonably achievable? Completing the audit cycle
P. Douglas1, G. Roditi2
1Radiology, Queen Elizabeth University Hospital, Glasgow, United
Kingdom, 2Radiology, Glasgow Royal Infirmary, Glasgow, United
Kingdom

290

common femoral artery were measured and perivascular soft tissue
change, absorption of hemostatic material were observed. Device
failure rate and vascular complications associated with devices were
also evaluated.
Results: Follow-up ultrasonography was performed at a median
follow-up time of 187.0 days (range, 147-240 days) after the initial
ultrasonography. IMT on follow-up ultrasonography were significantly
higher in cases with FemoSealTM than Perclose ProGlide®. Intimal
hyperplasia, partial absorption of hemostatic material and perivascular
soft tissue change were more frequent in cases with FemoSealTM than
Perclose ProGlide®. Vessel diameters on initial and follow-up US were
not significantly different, but minimal diameter on follow-up US was
significantly lower in FemoSealTM than Perclose ProGlide®. However,
device failure and pseudoaneurysms were only occurred in 9 and 3
puncture sites with Perclose ProGlide®.
Conclusion: Intimal hyperplasia, partial absorption of hemostatic
material and perivascular soft tissue change were more frequently
observed in cases with FemoSealTM than Perclose ProGlide®. However,
more device failure and pseudoaneurysms occurred in cases with
Perclose ProGlide® than FemoSealTM.

P-364

Purpose: To re-assess the use of Magnetic Resonance Angiography
and CT angiography of lower limbs in our health board and compare
with baseline data gathered in 2011 and thus complete the audit cycle.
Material and methods: We performed a search of our Radiological
Information System over a 12 month period. For CTA requests the
clinical request information was read in order to assess whether CT
was an appropriate first line indication or if MRA could have been
performed instead. Accepted indications for CTA included poor renal
function, acute limb ischaemia, femoral or popliteal aneurysmal
disease, trauma and the immediate post-operative period.
Results: Between from 2011 and 2017 there has been an increase the
total amount of non-invasive lower limb angiography of 44%. The
proportion of MRA has dropped from 70% to 51% with a corresponding
increase in ionisation radiation dose to the patient population. The
most common reason for CTA was chronic lower limb ischaemia with
a genuine contraindication to MRA followed by acute limb ischaemia.
Conclusion: There has been a proportional reduction in the use of
MRA for the assessment of arterial disease of the lower limb which
accompanies a huge increase in the total amount of non-invasive
angiography. This is possibly due to the high capacity of CT due to
the speed of acquisition. With year-on-year increases in total imaging
volumes the ALARA principle and radiation stewardship becomes ever
more important.

P-363
Ultrasound evaluation of puncture sites after vascular closure
device deployment: prospective comparison of Perclose
ProGlide® versus FemoSealTM
Y.J. Heo, H.W. Jeong, J.W. Baek, H.S. Jung
Department of Radiology, Inje University Busan Paik Hospital, Busan,
Korea
Purpose: The aim of this study was to compare the ultrasonographic
findings for puncture sites and complications of Perclose ProGlide®
and FemoSealTM after neurointerventional procedure.
Material and methods: We prospectively enrolled 100 procedures
(50 Perclose ProGlide® and 50 FemoSeal TM; bilateral punctures,
5 patients) in the 95 patients (73 females; age, 36-87 years) who
underwent coil embolization for unruptured intracranial aneurysms.
Ultrasonography for femoral puncture sites were performed 24 hours
after the procedures and outpatient visit for 6 months. Intima-medial
thickness (IMT), vessel diameter and minimal luminal diameter of

Follow-up after splenic artery embolization in blunt trauma:
when and how?
N.M. Lucarelli1, V. Semeraro1, V. Gisone2, M.P. Ganimede1,
G.L. Bellanova3, N. Burdi1
1Interventional Radiology & Neuroradiology, SS. Annunziata Hospital,
Taranto, Italy, 2Radiology, SS Annunziata Hospital, Taranto, Italy,
3Surgery, SS. Annunziata Hospital, Taranto, Italy
Purpose: To compare contrast-enhanced US (CEUS) with contrastenhanced CT (CECT) in the follow-up of patients who underwent
splenic artery embolization (SAE), during Non Operative Management
of blunt splenic trauma.
Material and methods: 40 consecutive patients presenting with
blunt splenic trauma, treated with splenic artery embolization (14
proximal, 26 distal), were prospectively enrolled from January 2012
to December 2017.
All patients underwent CEUS and CECT examination 24h after the
endovascular procedure.
CEUS was performed using 2,5 mL of sulphur hexafluoride
microbubbles (Sonovue®, Bracco; Italy), administered with a quick
bolus through the antecubital vein. The examination was performed
during arterial, venous and late phase until contrast medium excretion
through the lungs up to 6 minutes.
CECT was performed on a 64-row CT scanner (Philips, The Netherlands),
before and after the intravenous injection of Iomeprol (Iomeron® 400
mgI/mL, Bracco; Italy) at 3.5 mL/sec through the antecubital vein using
an automatic power injector, with a triphasic protocol.
Results: In 35/40 patients both CECT and CEUS showed good results
of the endovascular procedures, without sequelae.
In 5/40 CECT reported recurrences: two-stage spleen ruptures in two
cases, de novo pseudoaneurysm in two cases, procedure failure with
re-bleeding in one case.
Compared to CECT, CEUS missed the diagnosis of a pseudoaneurysm
in 1/40 (2.5%).
Sensitivity, specificity and diagnostic accuracy were not statistically
different between CEUS and CECT (p<0.05).
Conclusion: According to our experience a 24h contrast-enhanced
imaging follow-up is recommended in patients who underwent SAE.
Due to its safety and diagnostic accuracy, CEUS can be proposed as
the 24h first line imaging follow-up.
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P-365
Real-time image quality enhancement with kinetic imaging in
carbon-dioxide angiography
V. Óriás1, M. Gyánó1, D. Szöllősi2, I. Góg2, Z. Ruzsa3, B. Nemes1,
K. Szigeti2, S. Osváth2, P. Sótonyi1
1Heart and Vascular Center, Semmelweis University, Budapest,
Hungary, 2Department of Biophysics and Radiation Biology,
Semmelweis University, Budapest, Hungary, 3Department of Invasive
Cardiology and Angiology, Bács-Kiskun County Hospital, Kecskemét,
Hungary
Purpose: Carbon-dioxide angiography (CO2A) is a decades-old
invasive diagnostic technique preferred in patients suffering from
renal failure or iodine allergy. Widespread usage of the technique is
mainly held up by the fact that digital subtraction angiography (DSA)
images provide remarkably lower image quality when CO2 is used
instead of iodine as contrast agent. Kinetic imaging is an X-ray image
processing algorithm with a notable quality enhancing feature. Our
aim was to reach significant image quality enhancement in CO2A using
kinetic imaging.
Material and methods: We have examined the images of 40 patients
undergoing lower limb CO2A. We have compared the traditional DSA
images to CEIs (contrast-enhanced images, the product of the kinetic
imaging algorithm) using signal/contrast-to-noise ratio (SNR/CNR)
measurement and visual comparison by specialists. Inter-evaluator
agreement was determined using Fleiss’ kappa-test.
Results: On average, CEIs provided 2.9 (±0,97) times more SNR than
DSA images. The visual comparison showed that CEIs proved to
be superior to DSA images in the making of proper diagnosis and
provided more detailed images in all regions. The negative contrast
of carbon-dioxide improved the visualization of implanted stents and
complex stenotic lesions.
Conclusion: We can conclude that kinetic imaging provides significant
image quality enhancement in CO2A. The better image quality
potentiates the making of adequate diagnosis. The adjustment of
gas injection parameters could eliminate further disadvantages of
the technique and dynamic information could also be obtained from
the image series.

P-366
Application of Silent MRA for the follow-up study after endovascular treatment of intracranial aneurysms using microcoils
with prominent metallic artifact
S. Tanoue1, T. Abe1, Y. Uchiyama1, M. Koganemaru1, A. Kuhara1,
T. Kugiyama1, A. Nasu1, N. Tanaka2, M. Hirohata3
1Radiology, Kurume University School of Medicine, Kurume, Japan,
2Radiology, Kurume University, Fukuoka, Japan, Kurume, Japan,
3Neurosurgery, Kurume University, Kurume, Japan
Purpose: Some types of detachable microcoils show remarkable
metallic artifact which can hamper the evaluation of the residual
and/or recanalize lumen and the patency of the parent artery. For
such situation, we applied a newly developed Silent MRA which can
reduce the metallic artifact. In this study, we demonstrate a case series
in which Silent MRA is attempted for the cases showing prominent
metallic artifact due to the newly introduced detachable microcoil
(Barricade coil) on the conventional TOF-MRA.
Material and methods: Seven patients, who had undergone
endosaccular embolization using Barricade coil and other
detachable microcoils, were followed by 3D-TOF MRA and silent
MRA simultaneously. These MRA images were evaluated by two
experienced neuroradiologists with focusing on the visibility of
residual aneurysmal and parent arterial lumen in comparison with
DSA images immediately after the treatment.Seven patients, who
had undergone endosaccular embolization using Barricade coil and
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other detachable microcoils, were followed by 3D-TOF MRA and
Silent MRA simultaneously. These MRA images were evaluated by
two experienced neuroradiologists with focusing on the visibility of
residual aneurysmal and parent arterial lumen in comparison with DSA
images immediately after the treatment.
Results: DSA image showed dome filling (DF) in 2, neck remnant (NR)
in 3, and complete occlusion (CO) in 1. MRA presented DF in 1, CO in 1,
moderate stenosis of parent artery (MS) in 1, severe stenosis of parent
artery (SS) in 3, defect (D) in 1 on TOF-MRA, and DF in 1, NR in 2, CO in
2, MS in 2 on Silent MRA, respectively.
Conclusion: Barricade coil shows noticeable metallic artifact on TOFMRA in comparison with other coils. Silent MRA is useful for follow-up
MRA after the coil embolization using Barricade coils.

P-367
A new software for immediate volumetric assessment of
tumor ablation completeness: could it allow to spare local
retreatments?
R. Muglia1, M. Solbiati2, L. Solbiati3
1Radiology, Humanitas University, Rozzano, Italy, 2Electronics,
Information and Bioengineering, Politecnico di Milano, Milano, Italy,
3Division of Radiology, Humanitas University and Research Hospital,
Rozzano (Milan), Italy
Purpose: To retrospectively evaluate accuracy of a software
(AblationFit®, R.A.W. Endosight, Milan, Italy) in assessing complete
ablation of tumors with percutaneous thermal ablation.
Material and methods: Out of 320 HCCs treated with microwave
ablation (AMICA, HS, Aprilia, Italy) from 2010 to 2016, 90 patients in
which ablations were technically successful were selected. Imaging
follow-up of at least one year was performed. With AblationFit® the
ceCT volumes of the 90 HCCs before ablation and the corresponding
achieved volumes of necrosis were segmented, co-registered and
superimposed, to estimate complete target inclusion into the necrosis
volume. Predictions of complete vs partial ablation provided by the
software were verified analyzing presence or absence of local tumor
progression (LTP) on 1-yr follow-up ceCT.
Results: Two experienced radiologists confirmed the ablation in 90/90
cases. With AblationFit® reconstructions, only 73/90 HCCs were entirely
included into the volumes of necrosis, while 17/90 were partially
included. At 1-yr follow-up, ceCT showed no-LTP in 69/90 and LTP
in 21/90. With AblationFit® no-LTP and LTP were correctly predicted,
respectively, in 65/73 and 13/17. In 8/73 cases of complete ablation
according to AblationFit® LTP developed, in 4/17 of partial ablation
according to AblationFit® LTP did not. Sensitivity of AblationFit® was
62% and specificity 94%. In 13 cases of correct prediction of LTP, tumor
regrowth in the location where AblationFit® showed residual tumor.
Conclusion: AblationFit® used at the time of ablations, in 13/90 HCCs
local re-treatment could have been spared thanks to the immediate
detection of non-ablated tumor.

P-368
Assessment of absorbed radiation dose at 3T MRI after
Holmium-166 poly(L-lactic acid)-loaded: preliminary
experience
R. Cervelli1, E. Bozzi1, I. Bargellini1, M. Giannelli2, A. Giuliano2,
T. Depalo3, M. Marletta1, G. Boni3, R. Cioni1
1Diagnostic and Interventional Radiology, University of Pisa, Pisa,
Italy, 2Department of Health Physics, University of Pisa, Pisa, Italy,
3Department of Nuclear Medicine, University of Pisa, Pisa, Italy
Purpose: To assess the intrahepatic Holmium-166 poly(L-lactic acid)loaded microspheres (Ho-PLLAMS) biodistribution after intrarterial
radioembolisation (TARE) by 3T MRI, to estimate the absorbed
radiation dose.
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Material and methods: Eight chemorefractory intrahepatic colorectal
metastases were treated by 166 Ho-TARE (total radiation dose
administered 2.6 GBq), in a 56-year-old male patient.
One week before the Ho166 -TARE, the patient underwent 1.5T and 3T
MR examinations to acquire the baseline R2* value of the liver. One
hour after the 166Ho-TARE, the SPECT/CT examination was performed
to calculate the absorbed dose and the radioisotope biodistribution.
Twenty-four hours after 166Ho-TARE, 1.5T and 3T MRI examinations
were repeated to obtain post-therapy R2* values from multigradient echo sequences. Sequence parameters on 3T were TR=43.8,
first TE=1.41sec (16 echo-train), FA=40. The MR imaging–based R2*
maps were estimated from the multi–gradient echo data by using a
monoexponential fitting algorithm. The contours of all lesions were
manually delineated on R2* maps. The dose distribution in the liver
and in each lesion was measured on 1.5T and 3T R2* maps and on the
post-treatment SPECT images. The lesion-to-non lesion (L/N) activity
concentration ratios were calculated and compared.
Results: The mean L/N activity concentration ratio by SPECT, 1.5T and
3T were 2.76±1.23 (1.19-4.47), 3.33±1.09 (range 2.02-5.26), 2.58±0.63
(1.82-3.68). 1.5T and 3T MRI-based L/Ns were significantly associated
(p=.01). A good agreement between MRI- and SPECT-based L/N ratios
was found.
Conclusion: This preliminary experience shows that the Ho-PLLAMS
biodistribution and the measurements of the absorbed dose can
be reliably calculated also on 3T MR system after development of a
dedicated sequence.

P-369
Prediction of futile recanalization with multiparametric computed tomography in a series of mechanical
thrombectomy
J.D. Molina Nuevo1, F. Hernández Fernández2, L. López Martínez1,
E. Juliá Mollá1, M.J. Pedrosa Jiménez1, C. Alcahut Rodríguez2, I. Feria
Vilar2
1Radiology, Centro Hospitalario Universitario Albacete, Albacete, Spain,
2Neurology, Centro Hospitalario Universitario Albacete, Albacete, Spain
Purpose: Analyze neuroimaging parameters obtained by
multiparametric CT that best correlate with futile recanalization (RF)
in a series of mechanical thrombectomy.
Material and methods: Restrospective study from a series of 51
patients with anterior circulation acute ischemic stroke treated by
mechanical thrombectomy in whom an effective recanalization (TICI
2B-3) was achieved. Infarct extension was determined by ASPECTS
scale. We analyzed mismatch between MTT-VSC perfusion maps,
ASPECTS punctuation in the CT angio and perfusion acquisition,
collateral vascularization and final infarct volume. Clinical outcome
and mortality were studied. Finally we examined the relationship
between fucntional forecast and clinical-radiologic parameters.
Results: 17 out of 51 patients suffered futile racanalization. These
patients presented lower ASPECTS punctuations (in basal CT
and FSC perfusion map), more tandem occlusions, more TICI 2B
recanalizations, lower mismatch (all p<0.05) and increased final infarct
volume. Independent radiologic FR predictors in the multivariant
analysis were tandem occlusions (O.R 0.0001, p=0.037, IC 0-0.43) and
mismatch proportion ( OR 0.85, p=0.046, IC 0.65-0.94). Cutoff point
with a greater area under the curve was 78% (AUC 0.79, p00.01, IC 0.650.94). Combinated detection of tandem occlusion and mismatch ≤78%
showed sensitivity and specificity values of 81 and 83% respectively.
Conclusion: In our study CT multimodal parameters that best
correlate with bad clinical outcome despite effective recanalization
(TICI 2B-3) were tandem occlusion and perfusion mismatch.
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P-370
Recent trends in interventional radiology literature: a six year
review
A. Sidhu1, D. StLouis2, K. Nasra2, J.R. Kachura1
1Medical Imaging, Toronto General Hospital, Toronto, ON, Canada,
2Radiology, Michigan State University College of Human Medicine,
Southfield, MI, United States of America
Purpose: To review interventional radiology (IR) literature over a sixyear period in order to better understand recent research trends.
Material and methods: A total of 3,812 abstracts published in
the highest impact IR journals (n=5) from July 2011 to June 2017
were reviewed. Only original peer-reviewed manuscripts were
included. Article categories included peripheral arterial disease
(PAD), interventional oncology, biopsies, embolization procedures,
vascular access, and preclinical/animal research. Publications
were categorized and trends analyzed based on annual changes
in percent representation of each category. The percentage of
articles representing an investigation of patient safety and/or cost
effectiveness were also recorded and compared.
Results: Interventional oncology has steadily gained representation
in IR literature, increasing from 10.7% to 17.2% from 2011 to 2017.
Conversely, between 2011 and 2017 management of PAD decreased
from 4.0% to 2.0% and venous interventions from 15.2% to 7.5%. A
nominal increase in embolization procedures between 2011 (9.4%)
and 2017 (10.0%) were observed namely due to genitourinary
embolization. Vascular access and basic science research demonstrated
modest decreases in representation. From 2011 to 2017, publications
investigating topics of procedure quality, patient safety and/or cost
effectiveness showed a steady increase in representation from 1.2%
to 6.0%, with the largest increase (ie, 4.8%) between 2014 and 2015.
Conclusion: Manuscripts related to value and quality have steadily
increased in representation over the last six years—driven by
merit based reimbursement acts established in the U.S. in 2015 (ie,
MACRA). Interventional oncology is the only category shown to
increase substantially now accounting for nearly one fifth of all new
IR publications.

P-371
Myosteatosis as a predicting factor of survival in patients with
hepatocellular carcinoma treated with TACE
R. Dezman1, T. Jordan1, A. Leben1, M. Garbajs1, M. Štabuc1,
K. Popuri2, P. Popovic1
1Clinical Institute of Radiology, UMC Ljubljana, Ljubljana, Slovenia,
2School of Engineering Science, Simon Fraser University, Burnaby, AB,
Canada
Purpose: The prognosis of patients with hepatocellular carcinoma
(HCC) undergoing transarterial chemoembolization (TACE) is often
uncertain. Oncologic patients with cachexia have shorter survival
in certain cancer groups, but these findings have never been shown
in patients with HCC undergoing TACE. We aimed to utilize analytic
morphomics, a high-throughput imaging analysis, to assess if body
composition is predictive of post-TACE survival.
Material and methods: We included patients from a single center
who had TACE as the primary treatment of BCLC B stage HCC. We
used CT scans of the patients to perform a body composition analysis.
Univariate analysis and multivariate analysis were utilized to identify
the morphometric characteristics predictive median survival.
Results: In 87 patients treated between February 2010 and January
2017, the median survival was 24,5 months from receipt of the first
TACE. Muscle HU was the only morphometric factor predictive of
overall survival (p<0.05). Patients with muscle HU above the 50th
percentile had a median survival of 31.7 months vs. 17.7 months of
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those below the 50th percentile. Other morphometric factors didn’t
correlate with overall survival.
Conclusion: Muscle HU served as an objective predictor of survival
in patients undergoing TACE for BCLC stage B HCC. Lower muscle HU
levels are known to correlate with a higher degree of myosteatosis,
which is a known cachectogenic factor. Shorter survival in our group
is therefore probably influenced by cachexia. This is the first time these
findings were shown in patients with HCC undergoing TACE. Muscle
HU may serve as a radiographic biomarker in detecting cachexia in
these patients.

P-372
Comparison of preserved renal parenchyma volume after
partial nephrectomy or radiofrequency ablation: CT evaluation
with semiautomatic 3D segmentation
M. Calandri1, J. Brino2, M. Barrera2, F. Porpiglia3, A. Veltri2
1Department of Oncology, Diagnostic and Interventional Radiology
Section, University of Turin, Turin, Italy, 2Department of Oncology,
Diagnostic and Interventional Radiology Section, University of Turin,
Orbassano, Italy, 3Department of Oncology, Section of Urology,
University of Turin, Orbassano, Italy
Purpose: To measure and compare the amount of renal tissue
preserved after partial nephrectomy (PN) or radiofrequency ablation
(RFA) of T1a clear cell tumours by using computed-tomography (CT)
through a three-dimensional (3D)-segmentation software.
Material and methods: We retrospectively enrolled 33 patients (64
years old ±18.9) with 33 T1a lesions who underwent PN between 2011
and 2016 and 38 patients (69.48ys ±15.2) with 40 T1a lesions who
underwent RFA in the same period of time. To evaluate the renal
volume, we used a semiautomatic 3D segmentation software on
CT examinations obtained before and after surgery. Tumor volume
and healthy renal volume loss were compared. The normality of
distribution was assessed with Saphiro-Wilk test, then appropriate
statistical analysis (Mann-Whitney, t test) was performed.
Results: In the PN group, pre-procedural healthy parenchimal renal
volume of 156.7 ml (range 77-319) and a post-procedural volume of
150.33 ml (range 65.7-271.1) with a percentage reduction equal to
9.95%; In the RFA group healthy parenchymal volume of tumor bearing
kidney was 155.57 ml (range 97-259.5), while the mean volume after
RFA was 152.098 ml (93.4-251). The mean parenchimal volume loss
was 3.47 ml (±7.018/-23-11.50) with a mean percentage reduction of
2.23% (±4.402/-12.34-7.95). In the PN group the mean tumor volume
was 14.2 ml (0.8-31.8) whereas in the RFA groups was 8,9 ml (0.0832.80). Significant differences between the two groups were observed
in tumors’ volume (p= < 0.001) and parenchymal volume loss (p= <
0.001).
Conclusion: Despite differences in tumor’s volume, CT evaluation of
healthy renal volume with 3D semiautomatic segmentation confirms
RFA as more effective in preserving renal parenchima if compared
to PN.

P-373
Endobiliary photodynamic therapy (EPDT) effects in Klatskin
tumor patients assessed with MRI
M.A. Shorikov, M.G. Lapteva, D.Y. Frantsev, O.N. Sergeeva,
B.I. Dolgushin
Radiology, N.N.Blokhin National Medical Research Center of Oncology,
Moscow, Russian Federation
Purpose: EPDT is a binary tumor destruction modality implying more
or less specific accumulation of intravenously injected photosensitizer
by proliferative cells and inflammatory tissue following by laser
irradiation. The purpose of this study is to compare MRI-parameters in
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Klatskin tumor patients before and after PDT, to determine parameters
that may be able to predict a negative outcome.
Material and methods: 18non-surgical Klatskin tumor patients who
underwent 38EPDT procedures and 72MRI-studies performed on 1,5T
MRI-scanner before/after EPDT were enrolled in the study. Patients
who died within usual time gap between procedures comprised an
additional ‘non-survivors’ group.
MRI-protocol included: T2WI-HASTE fat-saturated, T2WI-BLADE fatsaturated and DWI+ADC were evaluated. Signal intensity(SI) and
its standard deviation(SD) were measured in the tumor tissue. SI
of the muscle,spleen and SVIII of liver were used for normalization
purposes. The maximal diameter of the tumor tissue was evaluated
on T2WI-BLADEfs.
Results: After the first PDT SI(tumor)/SI(muscle) on T2WI-BLADE/
HASTE, ADC(tumor)/ADC(liver) increased after EPDT(p<0.01-0.05),
tumor size increased(p<0.04). All changes didn’t have impact on
overall survival(p>0.1).
After all PDTs only SI(tumor)/SI(muscle) on T2WI-HASTE increased
significantly(p<0.01). No changes in tumor diameter were
spotted(p>0.08).
Comparison of survivors and non-survivors revealed that in nonsurvivors SD(after the last procedure)/SD(before the last procedure)
on T2WI-BLADE,SD(after) on T2WI-HASTE and ADC(after)(p<0.03-0.04)
were higher. Logistic regression analysis revealed diagnostic accuracy
of 85% of the combination of these MRI-signs.
Conclusion: SI increase on T2WI-HASTE after all the procedures, on
T2WI-HASTE,T2WI-BLADE,ADC after the first PDT appeared to be
normal MR-signs;
High heterogeneity(SD) of the tumor on T2WI-HASTE,ADC,its increase
after the procedure on T2WI-BLADE are possible hazardous MR-signs.

P-374
TRICKS-MRA in spinal dural artero-venous fistula assessment:
preliminary comparison between angiographic found
P. Palumbo1, M. Varrassi2, M.V.M. Micelli3, A.V. Giordano4,
S. Carducci5, C. Masciocchi1
1Applied Clinical Sciences and Biotechnology, University of L’Aquila,
L’Aquila, Italy, 2Neuroradiology and Interventional Radiology, S.
Salvatore Hospital, L’Aquila, Italy, 3Division of Radiology, Department
of Biotechnological and Applied Clinical Science, University of L’Aquila,
S. Salvatore Hospital, L’Aquila, Italy, 4Radiology, Ospedale S. Salvatore
L’Aquila, L’Aquila, Italy, 5Biotechnological and Applied Clinical Sciences,
San Salvatore Hospital, L’Aquila, Italy
Purpose: Spinal Dural Artero-Venous Fistula (SDAVF) is the most
common type of spinal vascular malformation (70-80%) although
it remains a relative rare malformation. MRI represents the first line
imaging technique of investigation in patient with suspected SDAVF.
The aim of our study was to study the capability of TRICKS-MRA in
SDAVF assessment
Material and methods: We retrospectively analyzed four patients
with suspected SDAVF, who underwent MRI and TRICKS-MRA in our
center from January 2016 to December 2017. All patient underwent
DSA in order to confirm the MR-diagnosis and planning the better
treatment option. One patient underwent surgery, two endovascular
treatment and one both treatment; this last patient repeated TRICKSMRA after endovascular procedure, before surgery
Results: TRICKS-MRA showed SDAVF and the nidus in all case. There
were a perfect correlation between TRICKS-MRA and DSA in feeding
vessel and dilatated venous system (origin, localization and extension),
while there were a worst correlation in vessel diameter. TRICKS-MRA
showed an high sensitivity also in the follow-up of the SDAVF treated,
showing residual fistula after an incomplete endovascular treatment
with incomplete embolization of the venous system
Conclusion: MRI and expecially TRICKS-MRA offer an high sensitive
screening test in patients suspected to have SDAVF. High resolution
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TRICKS-MRA allow important information in pre-treatment planning
and post-treatment follow-up; high match between TRICKS-MRA
and DSA in SDAVF assessment suggest the possibility to spare DSA
in diagnosis

P-375
Inadvertent arterial punture and arterial placement of
the central venous catheter. The spectrum of iatrogenic
complications.
J. Koo1, A. Mohandas1, J. Tisnado2
1Diagnostic Radiology, Wayne State University / Detroit Medical
Center, Detroit, MI, United States of America, 2Radiology/Vascular and
Interventional, MCV Hospitals/VCU Medical Center, Richmond, VA,
United States of America
Learning objectives: To review radiologic diagnosis and IR
management of iatrogenic arterial injuries and catheterization during
attempted central venous catheter placement.
Background: Central venous catheter placement (CVCP) is a common
procedure in many clinical settings for a variety of indications. More
than 5 million central venous catheters are inserted annually in the
United States and are frequently delegated to the least experienced
personnel. Therefore, many instances of unintentional puncture and
catheterization of arteries have occurred. It’s incidence ranges from
1-15%.
Inadvertent arterial puncture is often without consequence.
However, it can lead to catastrophic consequences- hemorrhage,
thromboembolism major stroke, arteriovenous fistula and
pseudoaneurysm, especially with large bore dilation or catherization.
Therefore, early recognition and prompt endovascular management
is critical.
Clinical Findings/Procedure: Imaging appearance of the arterial
injuries and inadvertent placement of the CVC in the arteries: carotid,
innominate, subclavian, and brachial, are reviewed. Interventional
radiologic (IR) management via endovascular approach includeplacement of stents of different types with and without embolization
of bleeding sites or tract. Evidence based review of various types of
stents- covered, uncovered, self-expanding or balloon-expandable is
investigated. Technical details of removing the catheters inadvertently
placed in the arteries are depicted. The outcome of the procedures
is reviewed
Conclusion: Inadvertent insertion of central venous catheters in the
arteries is an uncommon complication of central venous catheter
placement. The incidence has increased in the era of aggressive
medical care and lack of expertise of the operators. Interventional
radiology has a critical role in managing these complications using
different tricks-of-the-trade: stenting with and without embolization.

P-376
Utilization of an angiographic image display system with use
of an electroencephalogram sensor on operator’s head and
gaze sensor
T. Ogura, S. Yamanouchi, S. Mitsuru, K. Takahashi
School of Radiological Technology, Gunma Prefectural College of
Health Sciences, Maebashi, Japan
Learning objectives: During angiographic examinations,
interventional radiologists need various image manipulations on CT
images and previous angiographic movies. However, radiologists
cannot touch the screen by hand because their gloves must always
be kept clean. From previous studies we developed an image
manipulation system based on electroencephalogram(EEG) signals by
use of Mindwave-MOBILE sensor. We programmed proper algorithms
to provide suitable commands such as paging and zooming by use of
EEG signals obtained. However, with EEG sensor, it was not possible to

294

determine a specific region for zooming and icon. Thus we developed
the image manipulation system by combining the eye-tracker with
EEG sensor.
Background: EEG signals were converted to commands for various
instructions including paging which can be controlled by operator’s
eye blink, and zooming of a region which can be controlled by
operator’s concentration on his/her mind. But it wasn’t possible to
operate the cursor position.
Clinical Findings/Procedure: We used a tobii PCEye Mini as eyetracker, which is a gaze point recognition system that can read the
movement of radiologist’s pupil points and the reflection points on
the eyeball.The average displacement between gaze points and actual
locations of the mouse cursor was 7.0 ± 3.0 mm. The average delay
time required for detection of eye-tracker was 0.66 ± 0.09 sec.
Conclusion: With this system using of Gaze points and EEG, it is
expected that we can operate various image processing just thinking
in our heads and determine the specific regions for zooming and
various commands. We can manipulate quickly and accurately without
disturbing the interventional procedure.

P-377
PET CT & CBCT fusion imaging in Interventional Radiology:
myth or reality
E.M. Fumarola1, P. Biondetti1, C. Floridi2, P.M. Brambillasca1,
F. Pesapane1, A.M. Ierardi3, G. Carrafiello1
1Postgraduation School in Radiodiagnostics, Università degli Studi di
Milano, Milan, Italy, 2Radiology Department, Fatebenefratelli Hospital,
Milan, Italy, 3Radiology, University of Milan, San Paolo Hospital, Milan,
Italy
Learning objectives: To assess the utility of PET/CT fusion imaging
during percutaneous Cone-Beam-CT-guided procedures.
Background: In the era of personalized medicine-especially in
oncology-PET/CT is useful for characterizing lesions but can hardly
be used directly for interventional procedures.
CBCT is a relatively new technology available in the angiographic
suite used as a guide to percutaneous procedures. CBCT has recently
emerged as one of the major advances in imaging guidance. This
technology provides intraprocedural 3D images which can be
reconstructed into multiplanar cross-sectional images.
Thanks to planning/fusion software newly available, PET/CT and
CBCT fusion imaging may have the potential to increase the accuracy,
reduce procedure risk, time, radiation dose with a valuable role to play
for complex image-guided interventions.
Clinical Findings/Procedure: Image fusion and navigation systems
will be increasingly available, as usually a modern flat detector
C-arm equipped with CBCT only need an additional software and a
compatible workstation but not disposables or additional hardware.
A number of case studies showed that PET fusion guidance with CBCT
navigation is feasible and may facilitate certain biopsy and ablation
procedures, especially in districts (lung and bone) where PET has the
added value of directing the procedure where the tissue is most active.
The hardware/software combination enabled real-time navigation
with fluoroscopy based on PET information, with real-time feedback
of needle location in relation to the registered PET activity.
Conclusion: PET/CT & CBCT fusion imaging is a particularly useful
tool and could be in short time broadly available but require a skilled
team and standardized protocol to guarantee its safety and facilitate
its expansion.
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P-378
Identification of the bleeding point in cerebral AVMs (arterovenous malformation) by CT angiography: demonstration of
hyperflow aneurysms
M. Belletti1, F. Di Caterino2, F. Misischi1, I. Gallesio1, F. Zandrino1,
S. Barbero1
1Radiology, ASO SS Antonio e Biagio e C. Arrigo, Alessandria, Italy,
2Radiology Department, Città della Salute e della Scienza di Torino,
Turin, Italy
Learning objectives: Ability of angio-CT to identify bleeding
aneurysms in bleeding AVMs as a cause of bleeding.
Background: We report 90 cases of brain bleeding related to AVMs
diagnosed at our center in the five-year period 2010-2017. The
angio-CT showed the presence of AVM in 87 cases and in 3 cases the
malformation was identified by angiography only due to the small size
of the nidus. In 60 cases the bleeding site was intraparenchymal, in 27
subarachnoid cases. Among the cases of intraparenchymal bleeding,
14 presented a periventricular localization resulting in ventricular
flooding. In one case there was only intraventricular bleeding. All
patients were evaluated by CT + angio-CT (GE Lightspeed 32 slices,
Toshiba Aquilion Prime 160 slices) and angiography (Philips diagnostic
5000).
Clinical Findings/Procedure: Angio-CT demonstrated the
presence of hyperaflow aneurysms in the cases of SAH, in case of
intraparenchymal bleeding and in endoventricular bleeding.
The location of the aneurysm by hyperafflux is congruent with the
site of bleeding.
Conclusion: All aneurysms were confirmed angiographically and
treated endovascularly.
There were no falsely negative cases about the presence of AVMrelated aneurysms.
In our experience, despite the limited number of cases, CT angiography
has proved to be highly effective in demonstrating hyperflow
aneurysms. Their identification as a cause of bleeding requires acute
treatment with embolization of the same and / or of the parent vessel
in order to reduce the risk of rebleeding.

P-379
Role of dual energy CT during late hepatic arterial phase
in characterizing portal vein thrombosis in patients with
hepatocellular carcinoma
C. Sofia1, M.A. Marino2, S. Silipigni2, G. Ascenti2
1Radiology Division, Ospedale Civile Madonna della Navicella
-Chioggia- ULSS3 Serenissima, Chioggia, Italy, 2Department of
Biomedical Sciences and Morphologic and Functional Imaging,
Policlinico Universitario G. Martino, University of Messina, Messina, Italy
Learning objectives: To emphasize the role of Dual-Energy CT (DECT)
during late hepatic arterial phase in distinguishing benign from
malignant portal vein thrombosis.
Background: Differentiating bland and neoplastic portal vein
thrombosis is paramount for the therapeutic management of patients
with hepatocellular carcinoma.
Clinical Findings/Procedure: In MDCT imaging portal vein
thrombosis is detected during portal venous phase while the late
hepatic arterial phase is fundamental to determine the nature of the
thrombus based on evidence of enhancement. However, inherent
technical limitations of contrast-enhancement evaluation, such as
challenges in appropriate region-of-interest (ROI) placement on
multiphase images, make CT numbers quantification potentially
fallible in achieving the correct enhancement assessment.
DECT with iodine quantification overcomes this issue: using a specificmaterial decomposition algorithms color-coded iodine overlay maps
and virtual unenhanced images are created. Placing a single ROI
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on DE color-coded image baseline attenuations and enhancement
in HU are obtained in a single picture. The availability of the iodine
quantification tool allows the direct measure of iodine uptake (in
mg/mL) in tissue, providing a more reliable assessment of thrombus
vascularity compared to standard HU evaluation.
The main drawback of DE imaging evaluation is the erroneous
software recognition of calcium as iodine that could lead to an
incorrect diagnosis of malignant thrombosis in patients with intrathrombus coarse calcifications: a proper analysis of baseline or virtual
unenhanced images is necessary to avoid this mistake.
Conclusion: Although the best method for characterizing a portal
vein thrombus is histopathology, DECT can play a decisive role in
its noninvasive characterization determining the most appropriate
treatment.

P-380
The usefulness of gadolinium enhanced spinal MR angiography in support by interventional radiologists in the diagnosis of spinal dural AV fistula
D. Dzelebdzic, M. Jovanovic, I. Vukasinovic, D. Damjanovic,
S. Lavrnic, S. Banjalic, K. Petrujkic, D. Ristic Balos, I. Nikolic,
S. Gavrilovic
MRI center, Clinical center of Serbia, Belgrade, Serbia
Learning objectives: The role of MRI with gadolinium enhanced
spinal MR angiography in diagnosis of dural AVF and correlation with
DSA
Background: Spinal dural AV fistulas (AVF) are the most common
type of spinal vascular malformations. Symptoms are non-specific,
slow-acting and dependent on the level of the lesion (paraparesis,
quadriparesis, bowel/bladder dysfunction, impotence). Their
localization is most common in the thoracic-lumbar region (Th5-L3).
AVF is located inside the dura, near the nerve root where arterial blood
from the radiculomedullary artery enters the radicular vein. Increased
venous pressure leads to venous congestion, reduced tissue perfusion
and cord ischemia. MR imaging shows multiple serpentine intradural
flow voids from the arterialized venous plexus (dilated pial veins) and
typical cord hyperintensity pattern of a spinal dural fistula (possibly
representing edema, infarction or gliosis).Treatment can be surgical
or endovascular embolization.
Clinical Findings/Procedure: 15 patients, aged 25 to 70 years, were
examined on MRI 3T-unit (Magnetic Scyra, Siemens) using a phasedarray spine coil. After MRI, all patients were treated with DSA.
Conclusion: In all patients the MRI diagnosis of AVF has been
confirmed by DSA. Although DSA is the gold standard for diagnosis of
dural AVF, the MRI advantages are: non-invasive, fast and multiplanar
method, absence of ionizing radiation, possibility of seeing spinal cord
edema or ischemia, absence of postprocedural sequelae (hematoma
at the puncture site, injuries of the intra and extraspinal blood vessels,
spinal cord infarct).
The principal benefit of spinal MR angiography is its ability to improve
the vertebral level localization of the fistula, which potentially
expedites the subsequent DSA.
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P-381
Imaging trauma patients with resuscitative endovascular
balloon occlusion of the aorta (REBOA) inserted in the prehospital setting
W. Pleming1, J. Kyaw Tun1, M. Chana2, O.S. Jaffer1, G. Grier2,
T. Fotheringham1
1Department of Interventional Radiology, The Royal London Hospital,
Barts Health NHS Trust, London, United Kingdom, 2Institute of
Prehospital Care at London’s Air Ambulance, Barts Health NHS Trust,
London, United Kingdom
Learning objectives:
1. To describe the cross-sectional imaging findings in patients who
have had REBOA inserted in the pre-hospital setting.
2. To suggest ways to improve imaging these critically unwell
patients.
Background: Non-compressible torso haemorrhage is the leading
cause of preventable trauma death. A significant proportion of these
patients die pre-hospital with resuscitative thoracotomy one of the
only means of temporary haemorrhage control in this group. Recently,
REBOA in Aortic Zone III for pelvic haemorrhage has been pioneered
by London’s Air Ambulance (LAA) in the pre-hospital setting. Patients
who in the past may never have reached the CT scanner are being
imaged prior to definitive intervention with novel challenges being
raised for the radiologist and clinician alike.
Clinical Findings/Procedure: Of the 13 cases with REBOA inserted
in the pre-hospital setting, 7 had cross-sectional imaging prior to
definitive treatment. This poster will :
• Review the pertinent findings from these patients in pictorial form.
• Look at the use of contrast agents and the particular challenges this
can raise in the setting of endovascular aortic occlusion.
• Discuss ways to improve the imaging of these patients in a timely and
efficient manner in order to assist in diagnosis and achieving definitive
intervention.
Conclusion: With a limited worldwide experience of REBOA and
no other published series of pre-hospital REBOA cases this poster
will show the first imaging findings and discuss some of the novel
challenges the radiologist faces in imaging this critically ill cohort of
patients.

P-382
Vascular abnormalities associated with vein of galen
malformation
A.K. Gupta, H. Pendharkar, A.H. Ramlingaiah, C. Prasad, J. Saini,
K. Bhattacharya
Neuroimaging and Interventional Radiology, National Institute of
Mental Health and Neurosciences, Bangalore, India
Learning objectives: To illustrate various vascular abnormalities
associated with Vein of Galen malformation and their importance in
endovascular management.
Background: Due to rarity of Vein of Galen MAlformation and
associated vascular malformation, the advanced knowledge of these
anomalies help in endovascular management of these lesions.
Clinical Findings/Procedure: Twenty patients with ages varying
from 2 months to 12 years were evaluated with digital subtraction
angiography. All patients were symptomatic presenting with cardiac
failure in infants, seizures and epistaxis in young children and low
intelligence in older children. Angiograms were reviewed to determine
the vascular abnormalities associated with Vein of Galen malformation.
Angiograms of 20 patients including 12 males and 8 females were
reviewed. Choroidal type was noted in 7 cases and mural type in 13
cases. The vascular anomalies were classified as arterial and venous.
Arterial anomalies: 1) Limbic arterial arch in 6 patients, 2) Proatlantal
artery in 2 patients.
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Venous anomalies: 1) Falcine sinus in 12 patients, of which one showed
unusual bifid morphology, 2) Stenosis and occlusion of the sigmoid
sinuses in 8 patients, 2 of which showed unilateral involvement, 3)
Straight sinus was stenosed/absent in 13 cases, 4) Sylvian vein capture
by the cavernous sinuses in 8 patients, 5) Abnormal torcular dilatation
in 2 cases. 6) Absent wellformed torcula with malformed posterior
part of the superior sagittal sinus in 4 patients, 7) Persistent occipital
and marginal sinus in 3 patients, 8) Abnormal venous communication
between transverse sinus and sigmoid/marginal sinuses in 2 patients.
Endovascular embolization is the treatment of choice in Vein of Galen
malformations. Abnormal arterial communications should be kept in
mind for complete obliteration of the fistulae. Venous anomalies can
provide alternative routes in occlusion or stenosis of normal pathways.
Conclusion: Vein of Galen malformations are a rare group of disorders
arising in early embryonic period, and are associated with multiple
arterial and venous anomalies. Prior knowledge of arterial and venous
anomalies help in proper planning and management of these cases.

P-383
Pearls and pitfalls in imaging of blunt traumatic thoracic aortic
injury
N.R. Patel1, B. Pitrola2, W. Hakim1, E. Dick1, N. Batrick 3,
M.P. Jenkins4, E. Kashef1
1Radiology, Imperial College Healthcare NHS Trust, London, United
Kingdom, 2Interventional Radiology, Imperial College Healthcare
NHS Trust, London, United Kingdom, 3Major Trauma Centre, Imperial
College Healthcare NHS Trust, London, United Kingdom, 4Vascular
Surgery, Imperial College Healthcare NHS Trust, St Mary’s Hospital,
London, United Kingdom
Learning objectives:
1. To understand the classification of traumatic aortic injury (TAI).
2. To recognise the multimodality appearances of TAI, to include
the direct and indirect computed tomographic signs, as well as
non-vascular associations.
3. To understand variations in arch anatomy and its importance in
the planning of therapeutic interventions.
4. To appreciate the potential imaging pitfalls which mimic TAI.
Background: Blunt thoracic aortic injury (TAI) occurs most frequently
as a sequelae of high impact deceleration traumas and is associated
with a high mortality and morbidity. However, advances in prehospital care, diagnostic imaging and endovascular therapies have
improved outcomes in this group of patients. The importance of timely
and precise diagnosis, followed by prompt treatment is therefore
imperative.
Clinical Findings/Procedure: Radiologists should be familiar
with both the direct (intimal flap, pseudoaneurysm, aortic contour
irregularity and contrast extravasation) and indirect (periaortic
haematoma and haemothorax) imaging findings of TAI. Findings of
high impact injury should also raise suspicion for TAI.
Recognising and describing variations in arch anatomy (types I, II and
III) is important for the planning of endovascular stent insertion.
Furthermore, it is critical that technical (breathing artefact and
cardiac motion artefact) as well as anatomical (ductus diverticulum,
aortic spindle and mediastinal structures which imitate periaortic
haematoma) pitfalls are recognised to avoid misdiagnosis.
Conclusion: This educational poster will help radiologists recognise
the patterns of injury and imaging features associated with TAI, as
well as highlighting potential mimics when interrogating computed
tomographic angiography in major trauma.
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P-384
Learning from discrepancies: the resident’s guide to vascular
CT
K.S. Moore1, W.R. Thomas1, A.C. Gordon1, I. Williams2, E. Walters1,
R.D. White1
1Department of Clinical Radiology, University Hospital of Wales, Cardiff,
United Kingdom, 2Surgery, University Hospital of Wales, Cardiff, United
Kingdom
Learning objectives: Using results from our study of discrepancies
in out-of-hours vascular CT reports, this exhibit highlights image
interpretation pearls and pitfalls, with key review areas, in a range of
emergency clinical scenarios pertinent to vascular and interventional
radiology. This will help build trainee confidence in dealing with this
complex area.
Background: Learning from discrepancies is an important tool in
identifying areas for improvement in radiology reporting. Vascular CT
imgaing can be daunting, but accurate interpretation is a necessary
skill for both interventional and general radiology residents alike.
We sought to ascertain frequency and types of discrepancies in
emergency vascular CT and use these for educational benefit.
Clinical Findings/Procedure: Retrospective review of 6616 CT
angiograms (April 2009 - March 2015) was undertaken to identify
out-of-hours scans that had been reported by a trainee radiologist
and checked by a consultant vascular radiologist. According to a
panel consisting of a consultant vascular radiologist and a consultant
vascular surgeon, every discrepancy was catergorised with regard
to the nature of the discrepancy, whether it was a major or minor
discrepancy, and whether it was cardiovascular or non-cardiovascular.
Covering a range of common indications for emergency vascular
imaging, we highlight key discrepancies and interpretative problems,
and offer solutions.
Conclusion: Vascular CT reporting is a potentially challenging but
necessary part of life for any radiology resident, not least budding
interventionalists, with discrepancies in emergency scans being of
potential life or death importance. Review of this exhibit aims to
improve confidence in dealing with such imaging.

P-385
Where has the artery gone? Arterial variations in the
emergency hepatic tumour rupture embolisation
P.E. Jenkins1, I.J. Walton2
1Radiology, Peninsula Radiology Academy, Plymouth, United Kingdom,
2Interventional Radiology, Plymouth Derriford Hospital, Plymouth,
United Kingdom
Clinical History/Pre-treatment Imaging: An 82 year old male with
advanced sigmoid tumour and segment 4 hepatic mass with IVC
invasion was admitted with acute abdominal pain and hypotension.
CT angiogram demonstrated mass rupture with a large haematoma
and peri-hepatic free fluid. He was noted to have a significant arterial
variation. (Image 1) The patient became unstable and was discussed
with IR.
Treatment Options/Results: He demonstrated an unusual
anatomical variation with a replaced left hepatic artery (LHA) and left
phrenic artery originating from the left gastric artery with segment 4
artery originating from the distal LHA. Upon initial angiogram of the
coeliac trunk and selective left and right hepatic arteries no active
extravasation was demonstrated but indirect signs were noted with A4
artery irregularity, hyperaemia and neoangiogenesis associated with
the hepatic mass. The A4 branch of the replaced LHA was embolised
with small Embozene particles. (Image 2)
Discussion: Replaced LHA is common (4-11%)1 but the combination of
variations of the left phrenic artery and the segment 4 hepatic artery is
extremely rare. Considering the significance of the left phrenic artery

Posters

297

and segment 4 artery in transcatheter embolization, GI bleeding and
liver transplantation, knowledge of the LHA, left phrenic and Segment
4 hepatic artery variant anatomy is mandatory to optimise surgical and
radiological management in these complex situations.
Take-home Points: Anatomical variations are common in the coeliac
axis but the presence of multiple coexistent variants in the same artery
can be confusing in a time-pressured situation. Familiarity with unique
anatomic variants is essential to avoid inadvertent embolisation or
surgical complications.

P-386
Free floating cement embolism in IVC mimicking calcified
retained guidewire- diagnostic conundrum
N.B. Mani1, O. Akinwande2, R. Ramaswamy1, M.D. Darcy1
1Division of Interventional Radiology, Mallinckrodt Institute of
Radiology, Washington University School of Medicine, St. Louis, MO,
United States of America, 2Radiology, Johns Hopkins University,
Baltimore, MD, United States of America
Clinical History/Pre-treatment Imaging: 60 yr old morbidly obese
female with large left RCC and pelvic endometrioid tumor needed an
IVC filter prophylactically prior to surgery as she was considered a high
risk for developing a pulmonary embolism post surgery. Surgery was
done 2 days after IVC filter placement. She underwent an uneventful
filter removal 3 months later. In the interim she had undergone
kyphoplasty for L5 vertebra at a different Institute. Follow up imaging
was done for abdomen to evaluate for tumor recurrence or relapse.
The diagnostic read was interpreted initially as retained guidewire in
IVC likely from the IVC filter removal procedure.
Treatment Options/Results: Careful review of the IVC filter removal
images/report and review of the present CT scan along with detailed
clinical history suggested otherwise. The hyperdense linear foreign
body in the intraluminal aspect of IVC extending from the region of left
common iliac vein to the level of suprarenal IVC was the same density
as the cement in the L5 vertebral body. This confirmed the possiblity
of cement embolism in the IVC. It is likely that the IVC filter prevented
further migration of the cement into the rest of the circulation.
Discussion: Cement embolism, first described in 1999 occurs in upto
23% patients after vertebroplasty but majority are asymptomatic.
Leakage of cement into IVC has a higher risk of PE than leakage into
paravertebral venous plexus during vertebroplasty. Patient was
asymptomatic and was offered anticoagulation but refused.
Take-home Points: Free cement embolism into IVC is rare but likely
and a careful review of history/imaging are needed for diagnosis.

P-387
Case of facial AVM treated using 4D DSA
H. Ashida, Y. Matsui, Y. Nozawa, T. Higuchi
Radiology, Jikei Medical University Hospital, Tokyo, Japan
Clinical History/Pre-treatment Imaging: A female patinet in her
70’s, with a history of long stanting arteriovenous malformation (AVM)
of the left buccal region, presented herself with a major recurrent
epistaxis. An extensive flow void in buccal region which was extending
into nose wing and upper lip was observed on MRI. After aquiring Four
Dimensional Digital Subtraction Sngiography (4D DSA), we decided
to emolize the lesion.
Treatment Options/Results: Due to the co-existing mild dementia,
embolization was performed under the general anesthetics. Prior to
the procedure we aquired 4D DSA. By referring to the 4D DSA, feeding
artery and nidus, draining vein were evaluated in detail from multiple
angles and timings. We performed selective TAE by using NBCA /
Lipiodol. Nasal bleeding was stopped without adverse event.
Discussion: 4D DSA is a reconstruction technique that provides
vascular information in 3D, at any time and from any angle. It is
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currently used in the area of neurovascular treatment. However, to
the best of our knowledge, there is no literature that evaluated the use
of 4D DSA for a treatment of AVM in the head and neck area. We are
able to decided the management by using 4D DSA before the insertion
of microcatheter, therby omitting the the unnecessary angiography.
4D DSA was useful for deciding therapeutic strategy and may reduce
the amount of contrast medium and radiation exposure.
Take-home Points: Planning the management strategy by using 4D
DSA was less time-consuming and safer option compared to taking
2D angiography.

P-388
“Hands on” approach to phlegmasia cerulea dolens (PCD) of
the arm after IV amiodarone
F. Potters1, I. van Dop1, F. Janse2, J. Wille3, L. van der Heijden3
1Radiology, Sint-Antoniusziekenhuis Nieuwegein, Nieuwegein,
Netherlands, 2Cardiology, Sint-Antoniusziekenhuis Nieuwegein,
Nieuwegein, Netherlands, 3Surgery, Sint-Antoniusziekenhuis
Nieuwegein, Nieuwegein, Netherlands
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procedure, because the patient refused the use of liquid embolization,
to avoid the possible spinal infarction with an informed consent of
the increasing risk of recurrence. The most pivotal procedure was to
traverse the catheter to the site of fistula, which was made relatively
easy by referring to the 4D DSA. The procedure was completed
without any adverse event and no recurrence was observed on the
follow-up CT.
Discussion: 4D DSA is a reconstruction technique that provides
the vascular information in 3D, at any time and from any angle. It is
currently used in the area of neurovascular treatment. Motion artifacts
due to respiration and heart beat was concerned, but the imaging
technique was adapted to the movement of mediastinum-pulmonary
vascular lesion, thus obtaining excellent images. Since fistula was small
and the contrast effect of the normal pulmonary artery was weak,
the shunt formation could not be clearly identified. However, it was
possible to locate on estimation.
Take-home Points: 4D DSA is useful in treating vascular lesions in the
mediastinum and the lungs.

Neuro and carotid intervention

Clinical History/Pre-treatment Imaging: A 38 year old male patient
with a history of IV drug abuse and non-ischaemic cardiomyopathy
presented to the emergency department with non-sustained
ventricular tachycardia. Several hours after peripheral venous
administration of amiodarone the patient developed severe pain,
swelling and discolouration of the right forearm. Ultrasound revealed
extensive venous thrombosis of the deep and superficial venous
system and signs of previous thrombotic events. The diagnosis of
phlegmasia cerulea dolens (PCD) was made.
Treatment Options/Results: After multidisciplinary consultation
the decision was made to perform an emergency mechanical
thrombectomy through antecubital fossa cut-down in the hybrid OR,
because of rapid clinical deterioration of the right forearm. Mechanical
thrombectomy of the basilic vein and deep veins of the arm was
performed and an AV-anastomosis was created to preserve patency.
Post-procedurally the arm improved clinically and full function was
regained.
Discussion: Whereas thrombosis caused by peripheral admission
of amiodarone is well-known, to our knowledge this is the
first reported case of PCD caused by peripheral admission of
amiodarone. Contributing factors were a history of IV drug abuse
and cardiomyopathy. Ultrasound investigation allows rapid diagnosis
of PCD in an emergency setting. A multidisciplinary approach and
tailored treatment seem critical to achieve limb salvage.
Take-home Points: Peripheral venous admission of amiodarone can
cause PCD in susceptible individuals
Ultrasound is a rapid and effective diagnostic tool for PCD
A multidisciplinary approach and tailored treatment can prove to be
limb saving

P-389
A primary fistula forming racemose hemangioma of bronchial
artery treated with 4D DSA
T. Higuchi, H. Ashida, Y. Matsui, Y. Nozawa
Radiology, Jikei Medical University Hospital, Tokyo, Japan
Clinical History/Pre-treatment Imaging: A male patient in his 50s,
presented himself with a chest pain. A dilated tortuous bronchial
artery with an aneurysmal dilatation and dilated pulmonary artery
were revealed on dynamic CT. Bronchial arteriography and fourdimensional digital subtraction angiography (4D DSA) depicted a
racemose hemangioma of bronchial artery with a fistula connecting
to the pulmonary artery(A9).
Treatment Options/Results: Trans-bronchial and trans-pulmonary
arterial embolization was performed. Coils were used in this

P-390
Plaque protrusion during carotid artery stenting: risk factors
determined by MR plaque imaging
K. Takayama1, K. Myouchin1, T. Wada2, S. Kurokawa3, K. Kichikawa2
1Radiology and Interventional Neuroradiology, Ishinkai Yao General
Hospital, Yao, Japan, 2Radiology, Nara Medical University, Kashihara,
Japan, 3Neurosugery, Ishinkai Yao General Hospital, Yao, Japan
Purpose: Plaque protrusion (PP) inside stents on angiography or
intravascular ultrasound during carotid artery stenting (CAS) is closely
associated with ischemic complications and a significant increase in PP
susceptibility with open cell stent use and unstable plaque. We aimed
to determine risk factors for PP using MR plaque imaging.
Material and methods: We retrospectively analyzed 308 consecutive
carotid atherosclerotic stenoses in 289 patients (men, 285; women,
43; symptomatic, n=126; mean age, 73.8 [range, 51-91] years; mean
stenosis rate, 81.0%; range, 50-99%) who underwent CAS and
preoperative MR plaque imaging between October 2007 and
March 2017.Signal intensity ratios (SIR) of carotid plaque relative
to adjacent muscle were measured by MR plaque imaging. All CAS
were performed using standard procedures with embolic protection
devices. Open (OS) and closed (CS) cell stents were deployed in 262
and 102 arteries, respectively. SIRs were compared between groups
with PP and without PP, and cutoffs were investigated in the group
with PP.
Results: PP occurred in 12 (3.9%) patients only in the OS group. The
SIRs were 1.219±0.296 and 1.435±0.332 in the OS and CS groups,
respectively, and significantly higher at 1.935±0.234 in the group with
PP than without PP. The cutoff was 1.62 in the PP group.
Conclusion: SIRs >1.62 in MR plaque images indicated a high risk of PP.
In such cases, CS instead of OS should be used to avoid PP during CAS.

P-391
Single-center experience in endovascular treatment of wideneck brain aneurysms with the pCONus device
F. Vitošević1, S. Milosevic Medenica1, D. Nestorovic1, L. Rasulic2
1Neuroradiology Department, Center for Radiology and MRI, Clinical
Center of Serbia, Belgrade, Serbia, 2Clinic for Neurosurgery, Clinical
Center of Serbia, Belgrade, Serbia
Purpose: Wide neck brain aneurysms are challenging for endovascular
occlusion and they are often not feasible for coiling only. Variety of
devices for treatment of this aneurysms are emerging. We report
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our results of using the new pCONus device for neck protection that
precede endovascular coiling.
Material and methods: All patients in which pCONus device was
used for embolization of wide neck aneurysms in our Institution were
reviewed retrospectively.
Results: A total of 6 patients were treated with pCONus-assisted
coiling. There were 4 women and 2 men with a mean age of 62 years.
Median aneurysm size was 9 mm (range 7–11 mm). Embolization
was successful in all patients. The device was precisely placed
and detached in all cases, allowing for subsequent coiling. In two
patients treated aneurysm was on bifurcation of the basilar artery,
in two cases aneurysms were on anterior communicating artery, in
one case on the left middle cerebral artery and in one case on the
right pericallosal artery. One patient experienced a symptomatic
complication, a thromboembolism that was related to the use of
the pCONus. This complication was successfully resolved with the
mechanic thrombectomy. Follow-up imaging was not yet obtained
in any case and it will be performed six months after the intervention.
Conclusion: In this initial series of patients, the pCONus device offers
a promising treatment option for endovascular treatment of complex
wide neck intracranial aneurysms, assuring that dislocation of coils
into the parent artery is successfully avoided.

P-392
A meta-analysis of carotid stenting versus endarterectomy
for symptomatic carotid stenosis
A.D. Copoeru, O. Cristea, V.H. Cristian
Independent Research, “Iuliu Hatieganu” University of Medicine and
Pharmacy Cluj-Napoca, Cluj-Napoca, Romania
Purpose: Carotid stenosis is an important cause of embolic
cerebrovascular events. Its standard treatment is carotid
endarterectomy (CEA), but due to recent advances in endovascular
interventions, carotid artery stenting (CAS) has been considered as
an alternative. The purpose of this meta-analysis was to evaluate the
effectiveness of CAS when compared to CEA in symptomatic patients.
Material and methods: A PubMed and Cochrane Library search was
conducted for randomized controlled trials (RCTs) up until January
2018. Symptomatic carotid stenosis was defined as previous ischemic
stroke, transient ischemic attack and/or retinal infarct. Outcomes
considered were total strokes, fatal or disabling strokes, non-fatal or
disabling strokes, all-cause mortality (all up to 30 days) and restenosis
(up to 2 years). Six studies were selected totaling 3334 patients.
Results: CAS has a higher risk of total strokes (OR: 1.77, 95% CI: 1.33
to 2.34, p<0.01), predominantly non-fatal or disabling strokes (OR:
2.69, 95% CI: 1.58 to 4.59, p<0.001). There was no statistical difference
for fatal or disabling strokes (p=0.16), all-cause mortality (p=0.98) or
restenosis (p=0.66).
Conclusion: Symptomatic carotid artery stenosis continues to be an
important cerebrovascular pathology. CAS has similar outcomes to
CEA, but the increased risk of strokes, although non-fatal or disabling,
remains a pressing issue. RCTs with longer follow up are needed to
better understand the full long-term benefits and disadvantages of
CAS.

P-393
A meta-analysis of mechanical thrombectomy versus intravenous thrombolysis for acute ischemic stroke
A.D. Copoeru, V.H. Cristian, O. Cristea
Independent Research, “Iuliu Hatieganu” University of Medicine and
Pharmacy Cluj-Napoca, Cluj-Napoca, Romania
Purpose: Ischemic stroke is a leading cause of death and disability.
Systemic thrombolysis is the standard treatment, but recent advances
in interventional techniques have made mechanical thrombectomy a
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viable alternative. The purpose of this meta-analysis was to evaluate
the effectiveness of mechanical thrombectomy compared to
intravenous thrombolysis.
Material and methods: A PubMed and Cochrane Library search
was conducted for randomized controlled trials up until January
2018. Outcomes were all-cause mortality, modified Rankin Scale
(mRS), National Institute of Health Stroke Scale (NIHSS), Barthel score,
Thrombolysis In Cerebral Infarction (TICI) score of 2b or 3, symptomatic
intracranial hemorrhage (sICH) and parenchymal hematoma. Nine
studies were selected totaling 1823 patients.
Results: There was no statistical difference for sICH (p=0.49) or
parenchymal hematoma (p=0.36). However, patients who underwent
mechanical thrombectomy had lower scores on mRS (SMD: -0.56, 95%
CI: -0.73 to -0.39, p<0.001) and NIHSS (SMD: -0.44, 95% CI: -0.57 to -0.30,
p<0.001). More patients had mRS scores of 0-2 (OR: 2.51, 95% CI: 1.81
to 2.79, p<0.001), Barthel scores of 95-100 (OR: 2.31, 95% CI: 1.73 to
3.08, p<0.001) and TICI scores of 2b or 3 (OR: 4.56, 95% CI: 3.19 to 6.51,
p<0.001). Mortality was reduced (OR: 0.74, 95% CI: 0.56 to 0.96, p=0.02),
as was infarct area growth (SMD: -0.33, 95% CI: -0.52 to -0.15, p<0.001).
Conclusion: Ischemic stroke continues to be a prevalent and disabling
pathology. Mechanical thrombectomy shows improvement in most
areas over intravenous thrombolysis. The next major point of interest
should be the time limit under which mechanical thrombectomy can
be performed.

P-394
Comparison of neurological outcome of patients treated by
mechanical thrombectomy for acute ischemic stroke in posterior circulation after 3 and 12 months
M. Köcher1, D. Machal1, D. Sanak 2, M. Černá1
1Department of Radiology, University Hospital Olomouc, Olomouc,
Czech Republic, 2Comprehensive Stroke Center, Department of
Neurology, Palacky University Hospital, Olomouc, Czech Republic
Purpose: Mechanical thrombectomy (MT) is an effective therapeutic
tool in patients with an acute ischemic stroke (AIS) for basilar artery
occlusion (BAO). The recovery is longer after BAO due to initial greater
stroke severity. The aim of our retrospective study was to compare
neurological outcome of patients treated by MT for BAO after 3 and
12 months.
Material and methods: Study set consisted of consecutive AIS
patients with BAO, who were treated with MT. Stroke severity was
assessed by National Institutes of Health Stroke Scale (NIHSS).
Recanalization was scored using TICI scale and clinical outcome after
3 and 12 months using mRS scale; good outcome was scored as 0-2.
Results: In total, 37 patients were treated with MT for BAO from 2011
to 2016. After 3 months 12 patients (32.4%) had good clinical outcome.
After 12 months neurological outcome improved in 5 patients,
however neurological status improved to category good outcome in
2 patients only. After 12 months 14 patients (37.8%) had good clinical
outcome. Despite of an improvement by 5.4%, it was not statistical
significant (p = 0.48).
Conclusion: There is seen tendency for reduction of morbidity after
12 months. However, an improvement of neurological outcome after
12 months is not statistical significant in comparison with neurological
outcome after 3 months.
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P-395
The pCONus device in endovascular treatment of wide-neck
intracranial aneurysms
A. Bozzi1, R. Gandini2, D. Morosetti1, D. Konda2, V. Da Ros1, F. De
Crescenzo1, A. Di Martino1, A. Raso1
1Department of Diagnostic Imaging, Molecular Imaging, Interventional
Radiology and Radiation Therapy, University Hospital Policlinico
Tor Vergata, Rome, Italy, 2Diagnostic and Interventional Radiology,
Policlinico Tor Vergata, Rome, Italy
Purpose: The pCONus Bifurcation Aneurysm Implant is an
endovascular device developed to assist coiling in treatment of
complex and wide-neck intracranial bifurcation aneurysms. We report
our preliminary experience with pCONus device (Phenox, Bochum,
Germany).
Material and methods: Twentyfive patients with 25 wide-neck
aneurysms (7 recently ruptured) were treated from April 2014 to July
2017 with pCONus assisted coiling. 18 aneurysms were located in
the anterior circulation (11 ACoA and 7 MCA) and 7 in the posterior
circulation. pCONus device was preferred to other techniques due to
its optimal placement mainly related to its precise deployment and
complete recoverability. Primary endpoints were complete aneurysm
occlusion and clinical safety considered as absence of death, or
ischaemic events.
Results: Technical success was achieved in all patients (100%) without
ischaemic complications. Immediate angiographic results were
complete aneurysm occlusion in 64% (16/25), a residual neck remnant
in 36% (9/25), and incomplete occlusion in 0% (0/25). Neurologic
status remained unchanged at follow-up. No aneurysms bleeding or
rebleeding after treatment were recorded. Angiographic controls at 3
months were obtained in 19 patients with no significant modifications
of aneurysms filling. No intimal hyperplasia was observed.
Conclusion: Use of pCONus Bifurcation Aneurysm Implant system
has confirmed to be safe and effective, with acceptable clinical and
angiographic outcomes. Its precise deployment control facilitates
and extends the possibility of endovascular treatment of complex
and wide-neck intracranial bifurcation aneurysms.

P-396
Stent-retriever thrombectomy and simultaneous aspiration vs.
IV rt-PA in occluded MCA. Immediate outcome
R.L. Logvinenko1, M.A. Domashenko2, A. Frantsevich1,
A.V. Arablinskiy3, M.Y. Yakovlev4, M.Y. Maksimova5, M.M. Tanashyan6
1Department of endovascular diagnostic and treatment (Catlab),
GBUZ GKB IM. S.P. BOTKINA DZM (Botkin Hospital), Moscow, Russian
Federation, 2The head of the neurological vascular center, GBUZ
GKB IM. S.P. BOTKINA DZM (Botkin Hospital), Moscow, Russian
Federation, 3The Head of the department of endovascular diagnostic
and treatment (Catlab), GBUZ GKB IM. S.P. BOTKINA DZM (Botkin
Hospital), Moscow, Russian Federation, 4Scientific, organizational and
educational work, GAUZ Moscow Scientific and Practical Center of
Medical Rehabilitation, rehabilitation and sports medicine Moscow
DZM, Moscow, Russian Federation, 5The Head of 2nd neurological
Department, FGBNU Scientific Center of Neurology, Moscow, Russian
Federation, 6Director deputy of FGBNU Scientific Center of Neurology,
FGBNU Scientific Center of Neurology, Moscow, Russian Federation
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to 4.5 hours. All patients had a standard examination, CT or MRI,
NIHSS, modified Rankin Scale (mRs) after 21 days, and TICI blood
flow in the first group. Statistical analysis of quantitative values is
presented by U-test Mann-Whitney, and the outcome – chi-square
test for independence. The groups were matched by age, comorbidity,
ASPECT, NIHSS (P=0,518), TOAST and localization of the occlusion.
Results: Recanalization was achieved 94.12% (n=16 ) in the 1st group
and in 82,35% (n=14) in the 2nd group. Blood flow levels TICI 3/2b
reached n=13 (76.47%) in 1st group. The advantage in NIHSS dynamics
in the 1st group after 24 hours (P<0.001) and after 21 days (p<0.001)
was revealed. Outcome MRs 0-2 in 21 days reached 64,7%patients in
the first group (11/17), and 35,2% in the second group (6/17), P<0,05.
Conclusion: Thrombectomy with simultaneous aspiration in occlusion
of MCA vs. IV rt-PA has shown superior result on the NIHSS dynamics
and good functional outcome in the period up to 21 days. Metods of
thrombectomy with simultaneous aspiration in occlusion of MCA can
be successfully applied without rt-PA.

P-397
The anatomy of the circle of Willis is not strong enough predictive factor for prognosis of cross-clamping intolerance during
carotid endarterectomy
P. Myrcha1, A. Lewczuk1, M. Kozak 2, D. Siemieniuk 2, T. Miłek1,
W. Woźniak1, P. Ciostek1
1First Chair and Clinic of General and Vascular Surgery, Second
Faculty of Medicine, Medical University of Warsaw, Warsaw, Poland,
2Department of General, Oncological and Vascular Surgery, The
Hospital Mazowiecki Szpital Brodnowski, Warsaw, Poland
Purpose: Assessment of the usefulness of angiography (MRA)
and perfusion (P-MR) to determine the risk of cross-clamping (CC)
intolerance.
Material and methods: 40 (3.8%-CEA) patients with positive CC (> 60
sec, average-21 sec) were included in Group I. Meanwhile in Group II
15 patients were with negative CC. Demographic data of both groups
were comparable. Group I comprised of 27.5% asymptomatic patients,
Group II-26.6%. .All patients underwent; carotid ultrasound (US), MRA
of the Circle of Willis (CoW) and P-MR/Acetazolamide.
Results: >70% ICA stenoses on the operated side in both groups. On
contralateral side, ICA stenoses: Group I=occlusion in 6, stenosis >70%
in 6 patients. Group II=stenosis >70% in 2, occlusion in 2 patients. MRA
results: normal CoW-3 (7.5%) in Group I and 8 (53%) in Group II. Group
II= only PCo pathologies. Group I-A1 occlusion in 21 (52.5%) patients,
A1 hypoplasia-12 (30%), no flow in ACo-12 (30%). In 29 cases-no flow
in PCo, in 1-P1 occlusion.P-MR/Acetazolamide abnormalities: Group
I=40 (100%), Group II=6 (40%) patients. Using the calculated point
Cut-Off ~ 0.322, the patient will be correctly classified in the TP (True
Positive) group [negative CC (Group II-15 cases), sensitivity=100%] and
correctly classified in the TN (True Negative) group [positive CC (Group
I-40 cases, specificity=95%]. Accuracy rating (ACC) was 96.2%. The best
indicators were obtained from the combined MRA/P-MR analysis (also
ROC analyses). After evaluating the P-MR alone, FN (False Negative)
increased to 15.4% and after MRA alone to 45.4%.
Conclusion: The highest predictive power in assessing CC intolerance
was P-MR/Acetazolamide and MRA analysis for both examinations.

Purpose: No randomized comparisons thrombectomy stent-retriever
with suction only against rt-PA. The aim of the study is to determine
the benefits of thrombectomy stent-retriever with aspiration without
rt-PA.
Material and methods: 34 patients with occlusion of the middle
cerebral artery of Botkin Hospital (2017) and Scientific Research
Institute of Neurology (2008-2012) randomized 1:1. The first group
of thrombectomy up to 6 hours. The second group of IV rt-PA up
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P-398
Only thrombectomy in occlusion of anterior circulation
cerebral arteries against rt-PA. What is better? Immediate
outcome
R.L. Logvinenko1, M.A. Domashenko2, A.V. Arablinskiy3,
M.Y. Yakovlev4, M.Y. Maksimova5, M.M. Tanashyan6, L.S. Kokov7
1Endovascular diagnostic and treatment (Catlab), Botkin Hospital,
Moscow, Russian Federation, 2The head of the neurological vascular
center, Botkin Hospital, Moscow, Russian Federation, 3The Head of the
department of endovascular diagnostic and treatment (Catlab), Botkin
Hospital, Moscow, Russian Federation, 4Scientific, organizational and
educational work, GAUZ Moscow Scientific and Practical Center of
Medical Rehabilitation, rehabilitation and sports medicine Moscow
Department of Health, Moscow, Russian Federation, 5The Head of
2nd neurological Department, FGBNU Scientific Center of Neurology,
Moscow, Russian Federation, 6Director deputy of FGBNU Scientific
Center of Neurology, FGBNU Scientific Center of Neurology, Moscow,
Russian Federation, 7Radiology, Sechenov First Moscow State Medical
University, Moscow, Russian Federation
Purpose: The role of thrombectomy without rt-PA is completely
unclear. Is this method effective and how its results are better than IV?
Material and methods: 44 patients with occlusion of
the cerebral arteries of the anterior circulation of Botkin Hospital
(2017) and Scientific Research Institute of Neurology (2008-2012)
randomized 1:1. The first group of thrombectomy up to 6 hours. The
second group of IV rt-PA up to 4.5 hours. All patients had a standard
examination, CT or MRI, NIHSS, modified Rankin Scale (mRs) after
21 days, and TICI blood flow in the first group. Statistical analysis
of quantitative values is presented by U-test Mann-Whitney, and
the outcome – chi-square test for independence. The groups were
matched by age, comorbidity, ASPECT, NIHSS (P=0,252), TOAST and
localization of the occlusion.
Results: Recanalization was achieved 94.12% (n=15 ) in the 1st
group and in 82,35% (14/22) in the 2nd group. Blood flow levels TICI
3/2b reached 68,18% (15/22) in 1st group. The advantage in NIHSS
dynamics in the 1st group after 24 hours (P=0.0000002) and after 21
days(P=0.0025) was revealed. Outcome MRs 0-2 in 21 days reached
63,6% patients in the first group (14/22), and 27,2% in the second
group (6/22) P<0,05
Conclusion: Only thrombectomy without IV rt-PA in occlusion of
anterior circulation cerebral arteries showed superior result against
IV rt-PA, and it can be considered as an effective alternative to
thrombectomy with rt-PA.

P-399
Experience of GORE® VIABAHN® endoprosthesis in carotid
blowout syndrome
A.S.-B.C. Chou
Radiology, Hualien Tzu Chi General Hospital, Hualien County, Taiwan
Purpose: Some reports of reconstructive management of carotid
blowout syndrome (CBS) with stent-grafts are promising, but some
are unfavorable. We report our experience of using GORE® VIABAHN®
Endoprosthesis in Carotid Blowout syndrome.
Material and methods: 13 patients with 2 female and 11 male, age
ranged from 51 to 67 years old all showed pseudoaneurysms and
acting bleeding. All lesions were successfully treated with GORE®
VIABAHN® Endoprosthesis (8mm/50mm). The lesions were successfully
covered by the endoprosthesis with good immediate result and
without any neurological deficits.
Results: All patients were followed over three months without any
neurological deficits and new episodes of CBS.
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Conclusion: We believe this new device may be very suitable in
treating patient in emergent CBS. However, more patient number and
long-term result are still needed to be further evaluated.

P-400
Immediate and long-term results of stenting of the proximal
branches of the aortic arch
A. Frantsevich1, L.S. Kokov1, R.L. Logvinenko2, A.B. Varava3
1Radiology, Sechenov First Moscow State Medical University, Moscow,
Russian Federation, 2Endovascular diagnostic and treatment (Catlab),
Botkin Hospital, Moscow, Russian Federation, 3Department of
Endovascular Diagnostic and Treatment Methods, Vishnevsky Institute
of Surgery, Moscow, Russian Federation
Purpose: To evaluate long-term clinical results of stenting of the
proximal segments of the aortic arch branches depending on risk
factors and comorbidities.
Material and methods: From November 1999 to October 2015
consecutive 167 patients with occlusive-stenotic lesions of the supraaortic trunks were 179 endovascular interventions.The age of patients
ranged from 38 to 84 years, median age 60 [55; 65] years.
Results: In 99,4% cases were achieved angiographic and clinical
success. Follow-up examination was performed up to 15 years after
revascularization by 136 (76%) patients. Cox regression showed the
results of endovascular treatment in the evaluation of cumulative
patency of the artery negatively affects the diameter of the operated
arteries less than 8 mm. long-term results of stenting are worse in
female patients. Neurological efficiency is the negative impact of
the following factors: smoking, dyslipidemia, occlusion, and female
gender.
Conclusion: Stenting of the supra-aortic trunks should be considered
as first method of choice of treatment, since high performance has
a low risk of complications and good long-term results. Long-term
clinical results are characterized by 94.4% of the patency of the
operated artery in 93.1% of the neurological efficiency to 48 month
follow-up. Restenosis and stent destruction do not always lead to the
development of the clinic VBI, therefore, to the necessity of repeated
interventions. The optimal method of endovascular reconstruction of
the innominate artery is angioplasty with stenting using the method
of setting the trade schools from the access through the arteries of
the right upper extremity to protect the brain from distal embolism.

P-401
Endovascular management of carotid and vertebral artery
dissections with the use of new-generation double layered
stents and protection system - early and midterm results
P. Latacz1, M. Simka2, T. Popiela3
1Department of Neurology, Jagiellonian University Collegium
Medicum, Krakow, Poland, 2Department of Anatomy, University of
Opole, Opole, Poland, 3Chair of Radiology, Jagiellonian University
Collegium Medicum, Krakow, Poland
Purpose: In case of ineffective conservative treatment in patients
with symptomatic dissection of the arteries of the distal heads,
endovascular treatment (EDT) is an increasingly common procedure.
The assessment of an effectiveness of angioplasty with the new
generation of a double-layered stent (DLS), dedicated to the treatment
of lesions in the carotid arteries, with the function of flow-diverter
stent and proximal and distal protection systems.
Material and methods: The retrospective review of the prospectively
maintained database to identify patients with extracranial dissection
who underwent EDT between May 2015 and July 2017. The most
common reason for qualification for the interventional treatment was
embolization, then enlarging pseudoaneurysms. The effectiveness
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of treatment, the frequency of complications and the results up to 32
months were evaluated.
Results: 18 patients (men 83%, mean age 55.7 +/- 18.3 years) were
treated invasively with a stent implantation. Location of lesions in the
carotid artery: C1 to C5, in the vertebral arteries in V1 and V3. The
length of the lesion was from 22 to 156 mm. In 8 patients (44%) used
proximal protection systems, in 11 patients used DLS. There were 0
strokes and recurrent ischaemic symptoms during the perioperative
period and in the follow-up period from 6 to 32 months. In observation
in imaging studies, no asymptomatic stent occlusion was found. The
death rate was 0%.
Conclusion: EDT of the dissection of the arteries is feasible with a
predominantly good clinical outcome. Improvement of devices
and techniques (protection systems and DLS) is warranted during
treatment and insufficient vessel wall healing thereafter.

P-402
Novel aneurysms neck reconstruction device for treatment of
wide-neck bifurcation intracranial aneurysms: single center
experience
K. Brauna, K. Kupcs, H. Kidikas
Department of Radiology, P.Stradins Clinical University Hospital, Riga,
Latvia
Purpose: Our purpose was to evaluate treatment results of the new
endovascular self-expanding nitinol implant PulseRider that is used
in conjunction with embolic coils to bridge the neck of cerebral wide
neck bifurcation aneurysms.
Material and methods: The angiographic outcomes from October
2014 to October 2017 of patients treated with PulseRider device for
intracranial aneurysms were retrospectively analyzed.
Aneurysm occlusion immediately after the procedure and at the
follow-ups were classified by using the Raymond scale - complete
occlusion, neck remnant, residual aneurysm.
Results: A total of 6 patients (3 women and 3 men; mean age 58 years)
with 6 unruptured middle cerebral artery bifurcation aneurysms
were included. The average dome size was 8.5 mm (range 5-13
mm), and average neck size was 6.5 mm (range 5-8 mm). In all cases,
the aneurysm was treated with a single PulseRider and bare coils.
There were no complications during the procedures or neurologic
impairment in postoperative course.
Immediate angiography showed complete occlusion in 5 cases and
1 neck remnant. Follow-up at 6 months, obtained in 3 patients with
digital subtraction angiography, showed 2 complete occlusions and
1 neck remnant. There was only one follow-up at 24 months which
showed the same result like before - neck remnant. No in-stent
stenosis or incorporated daughter vessels occlusion was observed at
follow-up.
Conclusion: Endovascular therapy of wide-neck bifurcation
intracranial aneurysms with PulseRider allows safe treatment with
high rate of complete occlusion. Larger studies and more follow-ups
are needed to confirm our preliminary results.
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P-403
Incidence, predictors and management of acute early carotid
stent thrombosis. A single-center experience
L. Reppas1, K. Palialexis1, S. Spiliopoulos1, C. Konstantos2,
K. Moulakakis3, J. Kakisis3, G.K. Tsivgoulis4, V. Zymvragoudakis3,
A.M. Lazaris5, G. Sfyroeras3, S. Vasdekis3, G. Geroulakos3,
E. Brountzos6
12nd Department of Radiology, Attiko University Hospital, Athens,
Greece, 22nd Radiology Department, Attiko University Hospital, Athens,
Greece, 3Department of Vascular Surgery, ATTIKO University Hospital,
Athens, Greece, 4Department of Neurology, Attikon University Hospital,
Athens, Greece, 5Vascular Surgery, School of Medicine, National and
Kapodistrian University of Athens, Attikon Teaching Hospital, Athens,
Greece, 62nd Dept of Radiology, University of Athens, Athens, Greece
Purpose: Acute early carotid stent thrombosis (ACST) is a rare
complication after carotid artery stenting (CAS). This study investigated
the incidence, causes, and optimal management of ACST.
Material and methods: The medical records of all patients
undergoing CAS between 2008 and 2016 were retrospectively
reviewed. The time of thrombosis, grade of stenosis, lesion side,
preprocedural and postprocedural anticoagulants, causes, symptoms,
treatment, recanalization, and outcome were reviewed.
Results: Overall, 674 patients were treated with CAS and four cases
of ACST were identified (0.59%). In one patient, stent thrombosis was
attributed to dissection caused by filter deployment within a distal
internal carotid artery with 360° coiling. In 3/4 cases of thrombosis
(75%), a second overlapping stent had been deployed. In total, 41
patients of the cohort under investigation underwent overlapping
stent deployment. The use of a second overlapping stent as a bailout procedure was correlated with increased rate of thrombosis (3/41
[7.3%] vs. 1/633 [0.002%]). In 2 patients, carotid stents were thrombosed
within 2 hr of the procedure. Endovascular thrombus aspiration and
subsequent eversion carotid endarterectomy with stent explantation
in the first patient and intrathrombus urokinase administration with
thromboaspiration and additional stent placement in the second
patient were followed. In the remaining 2 patients having their carotid
stents thrombosed 3 and 4 days after the procedure, treatment with
low weight molecular heparin and antiplatelet regimens was followed.
Conclusion: According to this study ACST is a rare complication. The
use of overlapping stents in the carotid artery can be considered a
predisposing factor for carotid stent thrombosis.

P-404
Wada test: a valuable tool for pre-surgical investigation of
intractable epilepsy
T. Kratimenos, A. Anagnostopoulou, D. Tomais, A. Hopkins,
G. Almpani, D. Farsaris, I. Kalogeropoulos
Interventional Radiology, Evangelismos General Hospital of Athens,
Athens, Greece
Purpose: The purpose of this study is to illustrate the diagnostic
value of intracarotid sodium amobarbital procedure (known as Wada
Test) and the significant role of the interventional radiologist in the
management and pre-operative evaluation of patients with drugresistant epilepsy.
Material and methods: Wada Test is being performed over half a
century as the ‘gold standard’ method in the pre-surgical assessment
of patients with intractable seizures. It requires the collaboration
between expertised interventional radiologists and neurologists.
Its aim is the accurate mapping of the patient’s language-associated
areas of the brain, recognizing possible anatomical and functional
variations, in addition to evaluate memory function in each cerebral
hemisphere. In our Institution, 12 patients have undergone Wada Test
during the last 3 years.
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Results: Selective catheterization of each internal carotid and vertebral
arteries was performed in each patient, in order to exclude possible
persistent carotid-vertebrobasilar anastomoses (with the persistent
primitive trigeminal artery being the most frequent one), followed by
the introduction of a barbiturate in each internal carotid artery at a
time. A simultaneous electroencephalogram recording confirmed the
inhibition of the injected hemisphere, while the neurologist examined
the patient’s mobility, language and memory function. No major or
minor complications occurred during or after the test.
Conclusion: Our overall experience of performing Wada Test has
illustrated its important role in the management of patients with
intractable epilepsy, in terms of pre-operative mapping of vital
cognitive functions and assessment of post-surgical risk.

P-405
Mechanical thrombectomy in patients presenting after 6 hours
from onset of acute ischemic stroke
M.P. Ganimede1, V. Semeraro1, A. Villonio2, N.M. Lucarelli1,
S. Internò3, L. Macarini2, N. Burdi1
1Interventional Radiology & Neuroradiology, SS. Annunziata Hospital,
Taranto, Italy, 2Radiology, University of Foggia, Foggia, Italy, 3Stroke
Unit, SS Annunziata Hospital, Taranto, Italy
Purpose: According to most recent scientific evidences,
thrombectomy is effective in eligible patients selected by advanced
imaging, up to 24 hours from last time seen well. We report outcomes
of 7 consecutive patients presenting neurological deficit at wake-up
or after 6 hours from onset.
Material and methods: Out of 40 patients treated at our Center from
June to November 2017, 7/40 (4 F, median age 75) presented proximal
occlusion of anterior circulation arteries (median NIHSS 15) and longer
than 6 hours (up to 19 hours) onset time. Patients were recruited after
advanced neuroimaging (CT perfusion or diffusion-weighted MRI)
showed eloquent areas sparing. Endovascular treatment was always
performed by ADAPT using triaxial systems.
Results: Optimal TICI score was always obtained ( TICI 3 in 2/7, TICI 2b
in 5/7 ). Groin to TICI median time was 50 minutes. No periprocedural
adverse events were observed. No intracranial hemorrhage occurred.
90 days modified Ranking Score was: 0 in 1/7, 2 in 1/7, 3 in 1/7, 4 in 2/7,
6 in 2/7. These latter two patients died because of not stroke related
events (1 discharged with mRS 1, died later because of heart attack, 1
because of acute kidney failure).
Conclusion: Our preliminary experience supports the scientific
evidence that endovascular treatment is effective in anterior
circulation acute ischemic strokes, accurately selected by advanced
neuroimaging, even after 6 hours from onset.

P-406
Thrombectomy with EmboTrap as a revascularization solution
in acute ischemic stroke treatment when the ADAPT fails: a
single center experience
V. Gavrilovic1, A. Vit1, B. Petralia1, A. Pellegrin1, T. Gorgatti2,
M. Sponza3
1Radiologia interventistica, Azienda Ospedaliero Universitaria Santa
Maria della Misericordia, Udine, Italy, 2SC Radiologia Interventistica,
Ospedale S.Maria Misericordia, Udine, Italy, 3Radiology, Azienda
Ospedaliera S Maria della Misericordia, Udine, Italy
Purpose: The aim of this study was to compare efficacy and safety of
the EmboTrap (revascularization device) versus various stent retrievers,
used in combination with large lumen local aspiration catheter
(“pinning technique”) as revascularization solution when the ADAPT
(A Direct Aspiration, First Pass Technique) fails.
Material and methods: We analyzed 45 patients with a large
intracranial arterial occlusion of the anterior circulation, who failed
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first-line ADAPT, defined as a modified Treatment in Cerebral Ischemia
(mTICI) < 2b. 24/45 (53.3%) subjects underwent a second-line approach
using “pinning technique” with various stent retrievers (group 1), and
21/45 (46.7%) with EmboTrap (group 2). Primary revascularization
outcome was defined as mTICI 2b-3, and secondary complication
rates, procedural and 30-days clinical outcome evaluated by National
Institutes of Health Stroke Scale (NIHSS) and modified Rankin Scale
(mRS).
Results: Initial NIHSS (group 1: 17.6 ±6.7 vs. group 2: 15.8±7.7) was not
significantly different between the groups. Complete recanalization
rates were significantly higher in patients treated with EmboTrap
(group 2, mTICI 2b-3, 92.0%) than in those managed with stent
retrievers (group 1, 29.2%, P < .0001). NIHSS and mRS scores were
significantly lower in group 2 (6.2±7.2 and 3.1±2.0) than in group 1
(9.2±8.1 and 4±1.7, P=.001). Rescue stenting in mTICI 0-1 was more
frequent in group 1 (17/24, 70.1%) than in group 2 (2/21, 8.0%; P <
.0001). One patient developed symptomatic hemorrhage 12h after
stenting.
Conclusion: The EmboTrap achieved higher recanalization rates
than the use of various stent retrievers in “pinning technique” as a
revascularization solution for failed ADAPT.

P-407
Impact of carotid Casper stent implantation on frequency of
ischemic silent brain lesion occurrence
I.A. Sinitsyn1, R. Medvedev2, S. Skrylev1, M.M. Tanashyan3,
T. Evdokimova1, V. Schipakin1, A. Koscheev1
1Intervention and vascular surgery, Research center of neurology,
Moscow, Russian Federation, 2Neurology department, Research center
of neurology, Moscow, Russian Federation, 3Director deputy of FGBNU
Scientific Center of Neurology, FGBNU Scientific Center of Neurology,
Moscow, Russian Federation
Purpose: To report the result of retrospective analysis of frequency
of postprocedural ischemic silent brain lesion occurrence on MRI DWI
after CAS.
Material and methods: From August 2016 to December 2017, 42
patients (Men = 32, Women – 10; median age 72 years) underwent
Casper stent implantation for carotid artery stenosis. Indications for
digital subtraction angiography included stenosis >70% of vessel
diameter by ultrasound examination of the proximal internal carotid
artery in symptomatic patients or asymptomatic patients. Casper stent
was used in case of symptomatic and asymptomatic patients with
several and/or “dangerous” carotid artery stenosis on fluoroscopy by
operator opinion. For all patients, a distal protection device was used.
Within 24 hours after procedure MRI DWI examination was performed
and acute silent ischemic brain lesion was estimated. The results were
compared with previously received data on common carotid stent.
Results: Stent deployment was completed successfully in all cases
with 100% technical success. There were no adverse neurological
events or mortalities in early postprocedure period. The frequency
of occurrence of silent ischemic brain lesion was significantly low.
(p<0.05)
Conclusion: The Casper carotid stent demonstrated safety and
efficacy in the treatment of carotid stenosis. Its double layer structure
seems to block microembolus and impact occurrence of ischemic
silent brain lesions.
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P-408
Comparative analysis of femoral and radial approaches in
endovascular treatment of carotid artery stenosis
R.R. Khafizov1, T. Khafizov1, I. Idrisov1, I. Shaymuratov1,
S. Pustovoytov1, E. Abhalikova1, D. Khasanova2
1Interventional Radiology, Republican Cardiology Center, Ufa, Russian
Federation, 2Psychiatric, Republican Psychiatry Clinic, Ufa, Russian
Federation
Purpose: To estimate the safety, effectiveness and economic
importance of radial approach in comparison with the femoral one.
Material and methods: In our clinic a prospective, randomized and
controlled research was conducted on 181 patients, who underwent
endovascular treatment of carotid artery stenosis by radial and
femoral approaches in the period from 2015 to 2017. Patients were
divided into 2 groups.
Results: In group 1 (control) there were 94 patients, who were
operated on by a facial approach. The average age of the patients in
this group was 67.5 ± 7.6 years. The average period of hospitalization
was 7.4 days. Average time of fluoroscopy (min.): Left ICA - 18.9,
right ICA - 19.1. Radiation load (mGy): left ICA - 89.4; right ICA - 90.3.
Complictions: Hematoma in the area of the puncture - 3. False
aneurysm - 1. Embolism of the cerebral arteries - 2, dissection of the
ICA - 1
The 2nd group (comparative) included 87 patients operated on by
radial approach. The average age was 65.7 + 1.6 years. The average
period of hospitalization was 5.5 days. Average time of fluoroscopy
(min.): Left ICA - 19.5, right ICA - 19.4. Radiation load (mGy): left ICA - 92;
the right ICA - 92,2. Complications: access - 0, cerebral artery embolism
- 1, cerebral hyperperfusion syndrome - 1
Conclusion: Radial access has proven to be effective, safe and costeffective for centers performing carotid stenting.

P-409
Interventional radiologic management of trauma to the central
nervous system
M. Leyva Vásquez Caicedo1, J. Tisnado2, J. Tisnado3, E. Quevedo4
1Radiology, Hospital Universitario Clínico San Carlos, Madrid, Spain,
2Radiology/Vascular and Interventional, MCV Hospitals/VCU Medical
Center, Richmond, VA, United States of America, 3Radiology, Sloan
Kettering Medical Center, Weil Medical School, New York, NY, United
States of America, 4Radiology, Clínica Angloamericana, Lima, Peru

Learning objectives:
1. To review the diagnosis and management of trauma to the
central nervous system.
2. To illustrate some pitfalls and roadblocks to success.
3. Discuss keys for prompt response time and short procedural
times.
Background: Trauma is the leading cause of death in USA, in people
younger than 45-year-old. The main causes of death are CNS injuries
and hemorrhage. Injuries to the vessels of the head and neck are
catastrophic events. Therefore, a prompt diagnosis and management
are very important for the survival of those individuals. Injuries to
the carotid and vertebral arteries can be explored surgically or, if
not accessible, managed by the interventional radiologists (IR) and
neuroradiologists (INR). The work up in these conditions is a rapid
CT/CTA, after resuscitation and stabilization (ABC) has been done.
CT/CTA are basic ideal imaging studies to assess trauma to the CNS.
MRI is not generally available or possible in these situations. DSA the
traditional “gold standard” has been now replaced by CT/CTA, ideally,
in a “hybrid” room, widely available in Europe and Asia but still limited
in USA. After CT/CTA is obtained in less than 90 secs, the patients can
be: a) operated, b) managed by IR or INR, or c) observed conservatively.
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Clinical Findings/Procedure: The ideal management is to stop the
hemorrhage, and avoid cerebral ischemia. The three endovascular IR
and INR methods for management are: a) embolization, b) stenting, c)
balloon occlusion: REBOA. Embolization is done with temporary agents
(Gelfoam, Avitene, etc.), or with permanent agents (microspheres, coils,
beads, glues, etc.). Stents, covered, uncovered, balloon-expandable, or
self-expandable are ideal to restore vascular patency. Large occluding
balloons (REBOA) can be used to stop massive bleeding from large
vessels (aorta, IVC).Usually the lesions are arterial, but veins can be
the culprits as well.
Conclusion: The role of the vascular surgeons, neurosurgeons, INR,
and IR, is a very important one to manage catastrophic injuries to
the CNS: brain and spine. A collaborative rather than an adversarial
approach, between professionals in trauma care results in a higher
survival of patients severely traumatized to the CNS and other organs
and systems.

P-410
Intracranial aneurysms evaluation after coil embolization by
magnetic resonance contrast enhanced angiography with
temporal resolution (TWIST) on 3T
D. Dzelebdzic, M. Jovanovic, I. Vukasinovic, D. Damjanovic,
S. Lavrnic, S. Banjalic, K. Petrujkic, D. Ristic Balos, I. Nikolic,
S. Gavrilovic
MRI center, Clinical center of Serbia, Belgrade, Serbia
Learning objectives: In this study we assessed the sensitivity and
specificity of TWIST MRA technique in evaluation of embolized
aneurysms, and compared the results with those obtained with DSA.
Background: Digital subtraction angiography (DSA) is used to
follow-up intracranial aneurysms after coil embolization to identify
recurrence and determine need for additional treatment. DSA is
invasive and involves a small risk of neurologic complications. Timeresolved angiography with interleaved stochastic trajectories (TWIST)
has increasing clinical use for aneurysmal post-treatment follow-up.
Clinical Findings/Procedure: In 15 patients with aneurysms,
confirmed by DSA, TWIST technique was applied on 3T MRI unit. The
diagnostic validity of the applied MRI technique and its correlation
with DSA findings were statistically analyzed.
TWIST technique showed 87.2% sensitivity and 92.6% specificity in
detection of aneurysmal recanalization with a statistically significant
correlation between TWIST and DSA findings (r = 0.99)
Conclusion: TWIST MRA creates a series of 3D images during the
passage of a contrast agent, with high temporal and spatial resolution,
using a lower dose of contrast medium, without the ionizing radiation.
TWIST technique can be used as an adequate replacement for clinically
established DSA technique.

P-411
Selective transvenous embolization of cavernous sinus dural
arteriovenous fistulas: techniques and relevant vascular
anatomy
H. Kiyosue
Department of Radiology, Oita University, Faculty of Medicine, Yufu,
Japan
Learning objectives:
1. To know the basic anatomy of the cavernous sinus (CS) and
adjacent venous structures relating to transvenous embolization
2. To know techniques of selective transvenous embolization
(sTVE) of cavernous sinus dural aarteriovenous fistulas
(CSDAVFs), including identification of the shunted pouches,
access routes, devices, and technical tips.
Background: Selective transvenous emboliztion (sTVE) of shunted
pouches of CSDAVFs is an effective treatment option for CSDAVFs,
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which can avoid the risk of cranial nerve palsy caused by coil mass
and other serious complications caused by inadequate occlusion of
venous drainages. Successful sTVE requires the anatomical knowledge
of venous structure relevant to the CS and adequate techniques.
Clinical Findings/Procedure: CS connects to various venous
structures including ophthalmic veins, cerebral veins, the superior and
inferior petrosal sinuses, intercavernous sinuses, and the pterygoid
and basilar plexus. sTVE is usually performed via the inferior petrosal
sinus, and some of other veins can be an alternative approach routes.
MIP or MPR images of rotational angiography can depict shunted
pouches of CSDAVF on which multiple feeders converge. Use coaxial
guiding catheter system and a flexible microcatheter is important for
sTVE because the access route to the shunted pouch is usually tortous.
Sinus packing in addition to sTVE may be required for diffuse CSDAVFs.
Careful attention should be paid for residual shunt draining to the
small cortical veins especially for the uncal vein and the prepontine
bridging vein.
Conclusion: The CSDAVFs can be cured by sTVE alone or with
additional sinus packing. Special attention to the relevant venous
anatomy is a key for successful embolization.

P-412
Bilateral inferior petrosal sinus sampling (BIPSS). Single-center
experience
I.I. Sitkin1, A. Malygina2, P. Khandaeva2, J. Belaya2, G. Melnichenko2,
I. Dedov1
1Radiology, Endocrinology Centre Research, Moscow, Russian
Federation, 2Endocrinologist, Endocrinology Centre Research, Moscow,
Russian Federation
Learning objectives: Simultaneous bilateral inferior petrosal sinus
sampling (BIPSS) plays a crucial role in the diagnostic work-up
of Cushing’s syndrome. It is the most accurate procedure in the
differential diagnosis of hypercortisolism of pituitary or ectopic origin,
as compared with clinical, biochemical and imaging analyses, with
a sensitivity and specificity of 88–100% and 67–100%, respectively.
Background: 70 patients with controversial results of laboratory
and instrumental methods standing either for Cushing disease or
ACTH-ectopic syndrome underwent BIPSS. Sinus blood Prolactin to
peripheral Prolactin ratio before stimulation was used to confirm the
right positioning of the catheter. Blood samples were taken 5 minutes
before injection of the stimulation agent (Desmopressin 0,8 mck),
during injection, and 3,5,10 minutes after stimulation. Sinus blood
ACTH to peripheral ACTH ratio was measured with the results more
than 2-fold increase in sinus blood ACTH before stimulation and 3-fold
increase in sinus blood ACTH after stimulation standing for pituitary
origin of hypercortisolism.
Clinical Findings/Procedure: Of 70 patients with verified ACTHdependent Cushing syndrome, 45 were women (64,3%), 25 – men
(35,7%), mean age 41,5 years (median 40); 42 (60%) had no visualization
of pituitary adenoma according MRI. In all cases satisfactory catheter
positioning was achieved, what was proved by appropriate central to
peripheral Prolactin ratio (more than 1,5). In one case only right sinus
blood sampling was taken as it was technically impossible to pose
the catheter in the left sinus (individual structure abnormality), in this
case the result standing for ACTH-ectopic syndrome was achieved,
ACTH-ectopic syndrome was further verified after surgery (right
adrenalectomy). As the result, 48 (68,6%) patients were diagnosed with
Cushing Disease (CD), 28 of whom had no visualization of pituitary
adenoma on MRI; 22 (31,4%) were diagnosed with ACTH-ectopic
syndrome, even though 3 of them had microadenoma on pituitary
MRI. No marked side effects were seen after the procedure, except
one venous bleeding from the side of puncture, which was stopped
by tight bandage.
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Conclusion: Our experience shows that BIPSS remains the gold
standard for differential diagnosis of ACTH- dependent Cushing
syndrome with 100% sensitivity. In all controversial cases BIPSS helped
to make the right diagnosis.

P-413
The wonderful net rete mirabele - a case series
A.K. Gupta, H.S. Penderkar, A. Verma, S. Tiwari
Neuroimaging and Interventional Radiology, National Institute of
Mental Health and Neurosciences, Bangalore, India
Learning objectives: To depict the rare vascular condition of rete
mirabele
Background: Rete mirabile meaning “wonderful net” in Latin is
a kind of arterial plexus. Carotid rete mirabile (CRM) is a transdural
arterial network classically defined to be present at carotid cavernous
portion and fed by external carotid artery branches, especially internal
maxillary artery (IMA).
Clinical Findings/Procedure: Three cases of rete mirabele were
encountered in last one year at our institute. All three patients were
females between 20 59 years. Two presented with Subarachnoid
hemorrhage and one with headaches. DSA was done to look for the
cause which revelaed rete mirabele in all three patients. DSA revealed
rete mirabele in all three patients. One patient had dysplastic vessels
with multiple aneurysms. Another patient had a basilar top aneurysm
while the third had no other associated vascular anomaly.
Conclusion: Knowledge of embryological variants of intracranial
vessels is essential to identify this entity. The knowledge and
identification of this transdural arterial network in carotid ciculation
is essential to avoid damage to it. These channels work as collaterals
to supply the brain.

P-414
Intracranial dural arteriovenous fistula: the spectrum
illustrated
A.K. Gupta, H.S. Penderkar
Neuroimaging and Interventional Radiology, National Institute of
Mental Health and Neurosciences, Bangalore, India
Learning objectives: To illustrate on angiography the various types of
intracranial arteriovenous fistulas and their endovascular management
Background: Angiographic identification of various type of
intracranial fistulas are very essential for their mangement.
Clinical Findings/Procedure: One case each of all five types of DAVFs
is illustrated. The detailed angioanatomy is described. The technique
of embolization is detailed followed by the check angiogram
documenting the outcome of embolization. Clinical follow up these
patients is given
Newer liquid embolic Onyx is the agent of choice for obliteration
of the fistula. The access route is presently transarterial, the middle
meningeal artery being the most common artery used. Complete
obliteration can be achieved in one sitting.
Conclusion: A complete six vessel angiogram is mandatory to identify
& map the dural arterio venous fistula. Endovascular embolization with
liquid embolics is the the treatment of choice.
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P-415
Preoperative embolization of a progressing remnant juvenile
angiofibroma in a complex location
K.V. Kauppinen1, A. Haapaniemi2, J. Moreno Negrete3, L. San
Román Manzanera3, J.M. Macho Fernández3
1Radiology, Turku University Hospital, Turku, Finland,
2Otorhinolaryngology - Head and neck surgery, Helsinki University
Hospital, Helsinki, Finland, 3Interventional Neuroradiology, Hospital
Clínic de Barcelona, Barcelona, Spain
Clinical History/Pre-treatment Imaging: 12 years old finnish
adolescent referred to Hospital Clínic, Barcelona for a resection of
angiofibroma.
Intracranially growing nasofaryngeal angiofibroma (JNA) which was
operated previously one year ago via maxillary swing approach, with
blood loss of aprox. 4 litres. Due to the lack of ocular symptoms at
presentation and the potentially high risk of the operation to vision,
the intracranial part of the tumor was left behind for follow-up. The
patient suffered two small iatrogenic brain infarctions, of which the
patient recovered well.
The patient later developed a left lateral field vision defect caused by
progressing remnant tumor (Fig.1 A,B).
Treatment Options/Results: Arteriography and embolization
with 350 microns PVA particles through afferent arteries from left
maxillary artery. Then a direct puncture through left nasal cavity
with embolization using Onyx (Fig. 2 A,B). Approximately 85 % of the
tumoral blood flow was occluded (Fig. 2 C)
Endoscopic tumor resection, in which 99,5% of the tumor mass was
resected. Blood loss of approximately 2 litres.
One night in the ICU, no complications.
MRI in six months shows disease-free state.
Discussion: JNA with intracranial infiltration presents a management
problem. With detached vasculature, some remnant tumors have been
shown to shrink with time. In this case, progression was observed.
The operating hospital in Finland requested assistance, resurgery was
regarded a high risk procedure; severe blood loss and iatrogenic brain
infarctions were suffered in previous surgery.
Take-home Points: The knowledge accumulated in centers
of reference should be used in selected cases. Inter-european
collaboration benefits patients with rare and technically complex
tumor resections.
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Take-home Points: In the setting of acute symptomatology and
threatened visual loss, endovascular treatment of a cavernous sinus
thrombus can be considered.

P-417
Transcatheter coil embolisation of posttraumatic indirect
carotid-cavernous fistula in a 25-yеаr old male patient
A. Nancheva Bogoevska, A. Gjoreski
Diagnostic and Interventional Radiology, General City Hospital ‘’8th
September”, Skopje, Macedonia
Clinical History/Pre-treatment Imaging: Young male was
admitted to ER unit with right-sided head trauma. After complete
physical examination and negative craniography patient was sent
home with recommendation for rest and symptomatic therapy.One
month later, patient returned to the ER with pulsatile exophthalmos,
chemosis and subconjunctival hemorrhage,proptosis and elevated
intracranial pressure. Urgent brain CT scan was performed, which
demonstrated dilated vessel in right orbita. Patient was further sent
to neurosurgical examination and additional CT and DSA carotid and
brain angiography.Both examinations reveald shunt between distal
branches of right external carotid artery( infraorbital artery) and right
superior ophthalmic vein .The diagnosis was right sided indirect CCF.
Treatment Options/Results: Endovascular approach is the
most preferrable (transarterial or transvenous) embolisation with
glue,Onyx,detachable ballons, microcoils and/or stents.Treatment is
tailored to individual cases according to the type,exact anatomy, and
extent of each fistula with very good prognostic results. In our case
transarterial embolisation with microcoils was performed.
The result was complete occlusion of the fistula.
Discussion: CCFas represent an abnormal communication between
the internal or external carotid arteries and the cavernous sinus.They
are classified based on aetiology,velocity of blood flow ,anatomy and
communication.
Traumatic cavernous carotid fistula present in 90% of cases as direct
,so the indirect type is a rare entity.Diagnosis is often delayed due to
late clinical presentation.
Take-home Points: Most CCFs are not life threatening but should be
highly considered in the differential diagnosis when dilated scleral
veins, orbital/subconjuctival hemorrhage,thyroid orbitopathy,orbital
tumor or cellulitis are present in the clinical setting.
Endovascular treatment is highy effective and has very good
prognostic results.

Transfemoral thrombectomy in the cavernous sinus and superior ophthalmic vein
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J.L. Bauer, K. Kansagra, K. Chao, L. Feng
NeuroInterventional Radiology, Kaiser Permanente LAMC, Los Angeles,
CA, United States of America

Endovascular treatment for a giant extracranial carotid artery
aneurysm secondary to a bacterial retropharyngeal abscess

Clinical History/Pre-treatment Imaging: Cavernous Sinus
Thrombosis (CST) is a rare condition that can cause death, neurologic
disability, and visual loss. A 7-year-old boy with septic CST leading to
ocular hypertension and acute visual loss (Figure 1) was treated at our
institution with thrombectomy and thrombolysis of the cavernous
sinuses and superior ophthalmic veins.
Treatment Options/Results: Successful recanalization of bilateral
cavernous sinuses and superior ophthalmic veins was achieved in
two separate procedures without complication (Figure 2). The patient
showed immediate symptomatic relief. He was neurologically intact
without visual deficits at two-month follow-up.
Discussion: This is the first report in the literature showing the
feasibility of cavernous sinus thrombectomy using current devices
and techniques. Early endovascular therapy may help preserve vision
in patients with acute cavernous sinus thrombosis.

J. Zhong1, F. Islim1, J.V. Patel2, T.A.F.M. Patankar3, T. Goddard1
1Diagnostic and Interventional Radiology, Leeds General Infirmary,
Leeds, United Kingdom, 2Department of Radiology, The General
Infirmary at Leeds, Leeds, United Kingdom, 3MRI Department, Leeds
Teaching Hospitals NHS TRUST, Leeds, United Kingdom
Clinical History/Pre-treatment Imaging: A 3-year old male
presented with airway compromise and signs of neck sepsis. Doppler
ultrasound and contrast-enhanced computed tomography imaging
revealed a retropharyngeal abscess, complicated by an adjacent giant
left-sided cervical internal carotid artery (ICA) pseudoaneurysm.
The large multi-disciplinary receiving team at our institution
included 4 emergency medicine consultants, an otolaryngologist,
3 anaesthetists, and 2 interventional radiologists. The patient was
successfully intubated and started on intravenous antibiotics. A
cerebral and neck catheter angiogram was undertaken for treatment
planning.
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Treatment Options/Results: Successful embolization of the left
ICA aneurysm was achieved with a 5mm and an 8 m Amplatzer plug,
without any complications. Perfusion to both cerebral hemispheres
was maintained via the right ICA and left vertebral respectively.
The patient was extubated and discharged 2 weeks later following
treatment with antibiotics. The patient did not suffer from any
neurological deficit. Repeat imaging confirmed no recurrence of the
ICA aneurysm.
Discussion: Mycotic infected aneurysms of the extracranial internal
carotid artery (ICA) are rare in the paediatric population with a
limited evidence base behind the treatment strategies. Diagnosis and
treatment planning rely on cross-sectional imaging and angiography
is frequently necessary. Due to the risk of neurological symptoms and
rupture, repair is recommended. Although surgical ligation is possible,
individualized endovascular options are available depending on the
location, size and presentation.
Take-home Points: Paediatric extracranial carotid aneurysms and
pseudoaneurysms require a multidisciplinary approach to instigate
the right treatment strategy and to select the appropriate treatment
device. Case series and innovative techniques should be published to
expand the body of evidence.

P-419
Endovascular treatment of intracranial wide-neck bifurcation
aneurysms with Woven EndoBridge (WEB) device: a case series
M. Milnerowicz1, M. Miś1, M. Miś2, A. Kacała1, J. Garcarek1
1Department of General Radiology, Interventional Radiology and
Neuroradiology, University Clinical Hospital in Wrocław, Wrocław,
Poland, 2Department of Neurosurgery, University Clinical Hospital in
Wrocław, Wrocław, Poland
Clinical History/Pre-treatment Imaging: We present a case series
of six patients with 6 wide-neck unruptured and ruptured bifurcation
aneurysms, treated by Woven EndoBridge placement. 2 patients with
the ruptured aneurysms presented mild neurological deficits and were
treated 1 day after the rupture. The remaining 4 patients with the
unruptured aneurysms had headaches or were asymptomatic. The
appropriate device selection was achieved by the measurement of
the aneurysm revealed in 2-dimensional and 3-dimensional digital
subtraction angiography preceding embolization.
Treatment Options/Results: The endovascular procedures were
performed under general anesthesia and systemic heparinization, by
unilateral femoral access. A long high-support introducer was used,
and a guiding catheter was placed within the cervical portion of the
parent artery. The aneurysm was catheterized with a microcatheter,
the WEB device was then positioned, and after angiographic control,
deployed in the aneurysmal sac. Adequate immediate occlusion
assessed using Modified Montreal Scale was observed in all aneurysms.
The flow by all arising branches was perceived. Angiographic controls
were obtained and showed stable or improved results.
Discussion: Endovascular treatment of wide-neck bifurcation
aneurysms is challenging and not always feasible with coiling, even
with balloon or stent-assisted techniques. When there is a need to
selectively disrupt the intra-aneurysmal flow with the simultaneous
protection of the arising arteries, the WEB device remains suitable.
The WEB, placed inside the aneurysm sac at the neck level, leads to
disruption of the flow with further intra-aneurysmal and intra-device
thrombosis and neointima development.
Take-home Points: Intra-aneurysmal flow disruption with the WEB
offers a good therapeutic option for the treatment of wide-neck
bifurcation aneurysms.
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Oncologic intervention
P-420
Evaluation of percutaneous trans-femoral implantation of
side-hole port-catheter system with a coil-fixed-catheter-tip
for hepatic arterial infusion chemotherapy
J. Hu1, X. Wang1, G. Cao1, X. Wang2, X. Zhu1
1Department of Interventional Radiology, Peking University Cancer
Hospital & Institute, Beijing, China, 2Department of Epidemiology and
Biostatistics, Peking University Sixth Hospital, Beijing, China
WITHDRAWN

P-421
Hepatic arterial infusion chemotherapy with Oxaliplatin and
5-fluorouracil with or without Sorafenib for hepatocellular
carcinoma with major portal vein tumor thrombosis
J. Hu1, G. Cao1, X. Zhu1, R. Yang1, X. Wang2, B. Xing3, X. Wang1
1Department of Interventional Radiology, Peking University Cancer
Hospital & Institute, Beijing, China, 2Department of Epidemiology
and Biostatistics, Peking University Sixth Hospital, Beijing, China,
3Department of Hepatic, Biliary & Pancreatic Surgery, Peking University
Cancer Hospital & Institute, Beijing, China
WITHDRAWN

P-422
Lobar versus selective conventional transarterial chemoembolization - an interim report of a prospective pharmacokinetic
study
L.J. Savic1, J. Chapiro1, T. White1, E. Funai1, E. Isufi1, E. Chen1, P. He2,
M.A. Rudek 2, H.S. Kim1, R. Ayyagari1, J. Pollak1, T. Schlachter1
1Department of Radiology and Biomedical Imaging, Yale School of
Medicine, New Haven, CT, United States of America, 2Sidney Kimmel
Comprehensive Cancer Center at Department of Oncology, Johns
Hopkins University, Baltimore, MD, United States of America
Purpose: To compare the pharmacokinetic (PK) profiles of doxorubicin
(DOX) and its metabolite doxorubicinol (DOXOL) after conventional
transarterial chemoembolization (cTACE) using lobar or sub-segmental
injection.
Material and methods: This interim report of an ongoing singlesite, prospective trial included 22 patients who were treated with
lobar (n=7) or selective (n=15) cTACE for hepatocellular (n=19),
cholangiocellular carcinoma (n=1), and neuroendocrine tumor
metastases (n=2). cTACE utilized 50mg DOX and 10mg mitomycin-C
with 1:1 Lipiodol followed by embospheres. Peripheral blood was
sampled prior to and after cTACE (5, 10, 20, 40 minutes, 1, 2, 4, 24
hours, 3-4 weeks) to measure DOX and DOXOL concentrations utilizing
standard non-compartmental analysis. Adverse events were assessed
3-4 weeks post-TACE. Statistics included Mann-Whitney and Chisquared test.
Results: DOX concentration peaks occurred earlier (median Tmax:
0.25 [0.13-0.98] vs. 0.59 [0.12-1.72hrs]) and were higher after lobar
than selective cTACE (mean Cmax: 201.47±184 vs. 141.88±165.17ng/
mL). While mean DOXOL concentrations were similar after both
approaches, mean DOX concentrations measured at the various
timepoints were also higher after lobar than selective cTACE, but this
was not significant. Both DOX and DOXOL were undetectable at 3-4
weeks post-cTACE.
Adverse events were rare but occurred more often after lobar cTACE
despite the smaller cohort with significance regarding the event of
fever (p=0.040) and abdominal pain (p=0.030).
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Conclusion: The preliminary results of this prospective trial show a
consistent trend suggesting higher systemic chemotherapy exposure
and toxicity after lobar as compared to selective cTACE. If confirmed
in the complete cohort, these findings may lead to a paradigm shift
in intra-arterial therapy.

P-423
Pre-treatment 99mTc-mebrofenin hepatobiliary scintigraphy
as a predictor of post-radioembolization clinical status
M. Ertreo1, S. Chowdhuri1, J.Y. An2, G. Esposito3, T. Caridi1,
G.E. Lynskey1, D. Buckley1, E. Cohen1, J.T. Cardella1, D.H. Field1,
J.B. Spies1, A.Y. Kim1
1Department of Interventional Radiology, MedStar Georgetown
University Hospital, Washington, DC, United States of America, 2Center
for Interventional Oncology, National Institutes of Health, Bethesda,
MD, United States of America, 3Department of Nuclear Medicine,
MedStar Georgetown University Hospital, Washington, DC, United
States of America
Purpose: To correlate scintigraphic hepatobiliary 99mTc-mebrofenin
uptake ratio prior to Y90-radioembolization (RE) with post-RE clinical
status and liver function.
Material and methods: Single center retrospective review of patients
who underwent hepatobiliary 99mTc-mebrofenin scan prior to RE
for primary or secondary liver malignancy between 2015 and 2017.
Regions of interest for mebrofenin uptake were drawn over the entire
image, heart and liver. Corrected mebrofenin uptake ratio (cMUR)
was calculated as %uptake/min/BSA (body surface area). Pre-RE and
2-month post-RE albumin, total bilirubin, INR, ECOG, MELD, ALBI, and
Child-Pugh (CP) scores were appropriately compared. Pre-RE cMUR
was correlated with 2-month post-RE measures of liver function using
the Spearman’s rank correlation test. Results are presented as median
and interquartile range.
Results: 32 patients were included; 12 (38%) had hepatocellular
carcinoma, 20 (62%) metastatic disease, of which 10 (48%) from
colonic primary. Pre-RE cMUR was 6.69 %uptake/min/m2 (5.04-8.33).
Follow-up demonstrated significant albumin decrease (3.1 vs. 3.55 g/
dL, p=0.03) and worsening CP (6.5 vs. 6, p=0.028) and ALBI (-1.79 vs.
-2.375, p=0.009) from pre-RE values. cMUR was associated with pre-RE
total bilirubin (coef= -0.10, p=0.006), pre-RE ALBI (coef= -0.07, p=0.044),
and post-RE MELD (coef= -0.67, p=0.032). cMUR inversely correlated
with pre-RE total bilirubin (rho= -0.56, p<0.001), post-RE MELD (rho=
-0.51, p=0.007) and INR (rho= -0.53, p=0.004). Total delivered activity
and dose did not correlate with post-RE status.
Conclusion: Mebrofenin uptake was associated with better pre-RE
total bilirubin and ALBI score and worse post-RE MELD score and INR,
suggesting cMUR use as indicator of pre-RE liver function and risk for
post-RE hepatic toxicity.

P-424
Mini-invasive treatment of benign bone lesion in pediatric age:
diagnosis and therapeutic option. 4-years experience
P. Palumbo1, F. Smaldone1, F. Bruno1, S. Quarchioni2, F. Arrigoni1,
S. Mariani1, L. Zugaro1, A. Barile1, C. Masciocchi1
1Applied Clinical Sciences and Biotechnology, University of L’Aquila,
L’Aquila, Italy, 2Biotechnology and Applied Clinical Sciences, Hospital
San Salvatore, L’Aquila, Italy
Purpose: Primary bone tumors are uncommon, and the vast majority
are benign. For long time, resection and amputation were stood the
gold standard for definitive treatment of benign bone tumors; up
to now, the use of minimally invasive treatment is more and more
auspicable, and thermoablation as been developed as first line
treatment in benign bone lesion. The aim of our study was to evaluate
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the efficacy of different thermoablation procedure (RFA and MRgFUS)
in benign bone lesion in pediatric age.
Material and methods: We retrospectivly analyzed 48 patients
with benign bone lesion treated, treated in our center from october
2012 to may 2016: 27 (2 osteoblastoma, 22 Osteoid Osteoma and
3 other diagnosis) by MRgFUS and 21 (19 Osteoid Osteoma and
2 Osteoblastoma) by RFA. The choice of treatment was based on
affected region and bone localization. All lesion were histological
confirmed before the treatment.
Results: 22 patients (81,5%) treated by MRgFUS showed an immediate
resolution of symptomatology after procedure; 3 of the remains
patients (18,5%) who didn’t show an immediate benefit (2 osteoid
osteoma and 1 osteoblastoma), received a second MRgFUS treatment,
1 underwent RFA and 1 underwent surgical resection. 21 patients
(100%) treated by RFA showed a complete eradication of the lesion
and resolution of symptomatology. VAS score decrease of 5 points
after one week from procedure until to 0 after 6 months.
Conclusion: RFA and MRgFUS showed an high efficacy in treatment
of benign bone lesion (predominantly Osteoid Osteoma and
Osteoblastoma), with rapid decrease in pain until to complet
resolution.

P-425
Effectiveness of DEB-TACE using radiopaque beads in hepatocellular carcinoma based on correlation of imaging response
and explant histopathology
P. Ahlman1, M. Doshi1, T. Scagnelli1, M. Garcia-Buitrago2,
R. Lencioni3, G. Narayanan4
1Interventional Radiology, University of Miami, Miami, FL, United States
of America, 2Pathology, University of Miami, Miami, FL, United States of
America, 3Interventional Oncology Research, University of Miami Miller
School of Medicine, Sylvester Comprehensive Cancer Center, Miami, FL,
United States of America, 4Vascular Interventional Radiology, University
of Miami-Miller School of Medicine, Miami, FL, United States of America
Purpose: To evaluate effectiveness of drug-eluting beads transcatheter
arterial chemoembolization (DEBTACE) using radiopaque (RO) beads
in hepatocellular carcinoma (HCC) based on correlation of imaging
response with explant histopathology.
Material and methods: Retrospective review of HCC cases between
Jan-Nov 2016 yielded 44 patients receiving DEB-TACE using LC Bead
LUMI™ (Biocompatibles UK Ltd., BTG International, Farmham, UK), of
which, 7 (2 females, 5 males; age range: 53-66 years) underwent liver
transplant (n=5) or hepatic lobectomy (n=2). Nine tumors, mean size
of 4.4 cm (range 1.6-10.1 cm), were treated. Four patients received
prior treatments for HCC. Imaging follow-up interval was 24 hours, 1,
3 and 6 months. Tumor response according to the modified Response
Evaluation Criteria in Solid Tumors (mRECIST) was compared with the
extent of necrosis on histopathology. Mean interval from DEB-TACE
to explant was 147 days (range 46-314 days).
Results: ll procedures were technically successful. Three patients
had Complete Response (CR) , three Partial Response (PR) and one
Stable Disease (SD) on the last imaging follow-up before transplant.
On histopathology, tumors with CR showed necrosis of 95%, tumors
with PR showed necrosis of 60 - 95% and the tumor with SD showed
100% viable tumor.
Conclusion: This is the first in human series studying HCC explants
treated with DEB-TACE using RO beads. The treatment appears to be
effective with a high degree of observed correlation between the
imaging response and the extent of tumor necrosis on histopathology.
Further investigation with a larger cohort is needed to confirm the
findings.

C RSE

CIRSE 2018 Abstract Book

P-426
Patient survival following percutaneous radiofrequency
ablation for histologically proven colorectal lung metastasis
J. Zhong1, E. Palkhi1, J. Smith1, B. Bhartia1, R. Milton2, N. Chaudhuri2,
T.M. Wah1
1Clinical and Interventional Radiology, St. James’s Institute of
Oncology, St. James’s University Hospital, Leeds, United Kingdom,
2Cardiothoracic Surgery, St. James’s Institute of Oncology, St. James’s
University Hospital, Leeds, United Kingdom
Purpose: To evaluate long-term results following radiofrequency
ablation (RFA) of histologically proven pulmonary metastases from
colorectal cancer.
Material and methods: All patients who had RFA between 01/01/2008
to 31/12/2014 for colorectal pulmonary metastases were identified
from a prospectively maintained interventional oncology database.
Primary study endpoints included patient survival. Secondary
endpoints included local efficacy and treatment safety.
Results: 62 patients were included (40 male: 22 female). Median age
was 69 years (range 31-89). All had histologically confirmed pulmonary
colorectal metastases.
29 (47%) had colorectal liver metastases, of which 28 had liver
surgery or RFA. 49 patients (79%) had thoracic surgery for pulmonary
metastases before or during the follow-up period. Median time from
initial bowel surgery to pulmonary ablation or metastasectomy was
25.5 months (4-112). Median number of pulmonary metastases treated
per patient was 3 (range1-15).
Mean follow-up was 59 months (12-105). 1-year, 3 year and 5-year
survival rate was 94%, 69% and 55% respectively. Overall median
survival time was 45 months (range 3-105) from the time of first
pulmonary RFA. Technical success at 18 months follow-up was 95%.
Complications included chest drain placement in 22 patients (35%)
for post-RFA pneumothorax or reactive effusion. 2 patients required
surgery for a post-RFA air leak. There were no deaths within 30 days
of any RFA procedure.
Conclusion: RFA with or without surgery offers a feasible and safe
procedure, with an acceptable morbidity, which can be considered a
valid option for the local control of colorectal lung metastases.

P-427
Percutaneus microwave ablation of renal tumors: evaluations
of results and complications through a modified R.E.N.A.L.
score
E.M. Fumarola1, P. Biondetti1, S.A. Angileri1, C. Floridi2,
A.M. Ierardi1, G. Carrafiello3
1Radiology, University of Milan, San Paolo Hospital, Milan, Italy,
2Radiology Department, Fatebenefratelli Hospital, Milan, Italy,
3Diagnostic and Interventional Radiology, University of Milan, Milan,
Italy
Purpose: To evaluate the correlation between the modified R.E.N.A.L.
score and techincal success (TS), primary technical effectiveness (PTE),
peri- and post-procedural complications in patients treated with
percutaneous MW renal ablation
Material and methods: Analysis was performed in a single center on
34 consecutive patients (mean age 69y) who underwent MW ablation
of 34 renal lesions (mean diameter 3.0cm). Each patient underwent
a pre-operatory imaging (TC/MRI) based on specific charachteristics
(renal function, age, specific contraindications). The modified
R.E.N.A.L. score was calculated for each lesion. Based on this score,
each patient was classified into three degrees of complexity (low 4-6;
medium 7-9; high 10-12).
Each procedure was carried out by three different interventional
radiologist in a moderate sedation setting plus local anesthesia.
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For each procedure was used a last generation Generator (100W/2450MHz) with a 14.5G Antenna.
Results: TS (the correct positioning of the antenna within the lesion)
was 100%; PTE (the complete necrosis of the lesion at 1-3 months
follow-up) was 94.1%; a minor complication was registered in 41% of
cases; mean mR.E.N.AL. was 7.2; mean mR.E.N.AL. in patients with and
without complication was respectivelly 8.0 and 6.2.
Conclusion: mR.E.N.A.L. score proved to be useful in predicting
TS,PTE and complications in MWA-renal-ablation interventions.
A mR.E.N.A.L. score≥8 is correlated with complications.
A slight correlation between the A parameter of mR.E.N.A.L and
complications has emerged, as Anterior lesions proved to be harder
to treat with a percutaneous approach.
The informations could help to direct the personalization of the choice
of an adequate therapeutic plan in patients with renal lesions.

P-428
Higher response rate of trans-arterial embolization (TAE) can
be achieved by the application of solid embolization agents in
treatment for neuroendocrine tumor liver metastasis (NETLM)
Y. Liu1, W. Yu2, F. Lian3, L. Shen2, W. Chen2, L. Jiaping4, J. Chen5
1The Department of Interventional Oncology, The First Affiliated
Hospital, Sun Yat-Sen University, Guangzhou, China, 2Interventional
Oncology, 1st Affiliated Hospital of Zhongshan University, Guangzhou,
China, 3Rheumatology and Clinical Immunology, 1st Affiliated
Hospital of Zhongshan University, Guangzhou, China, 4Interventional
Radiology, 1st affiliated hospital of SUMS, Guangzhou, China,
5Gastroenterology, 1st Affiliated Hospital of Zhongshan University,
Guangzhou, China
Purpose: To evaluate the short-term treatment response on patients
with NETLM achieved by different embolization agents used in TAE.
Material and methods: Thirty-Seven G2 NET patients with type III
liver metastasis who underwent TAE from Jan 2016 to Nov 2017 were
enrolled. Primary site was pancreas in 28/37 patients, rectum in 5/37
patients and others in 4/37 patients. Lipiodol was used as embolization
agent in 12 cases (Group A). Solid embolization particles including
40-120μm bland microsphere and 100-300μm Polyvinyl Alcohol (PVA)
were applied in 25 cases (Group B). All patients received combined
systemic treatment of Octreotide LAR. CT scans were run on baseline
and 1 month after each TAE. Treatment response were assessed
according to mRECIST.
Results: One to four cycles of TAE were performed on each patient
with intervals of 4 to 6 weeks. Shrinkage in longest diameter of target
lesions were observed in 5/12 patients in Group A and 19/25 patients in
Group B after TAE. In Group A, 3/12 (25%) achieved PR and 9/12 (75%)
remained SD as best treatment response. While in Group B, 4/25 (16%)
reached CR, 11/25 (44%) achieved PR and 10/25 (40%) remained SD.
Statistical difference of objective response rate (ORR) was observed
between Group A and Group B (25% versus 60%, p=0.038)
Conclusion: In treatment for NETLM by TAE, the application of solid
embolization agents has superiority over lipiodol in short-term
treatment response.
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P-429

P-431

Intra-arterial computed tomography-enhancement mapping
for response assessment of transarterial chemoembolization

The usefulness of liver parenchymal perfusion simulation
using commercial 3-dimensional workstation and
simulation software in conventional transcatheter arterial
chemoembolization for hepatocellular carcinoma

B.C. Odisio1, E.Y. Lin1, G. Chintalapani2, E. Klotz3
1Interventional Radiology, The University of Texas MD Anderson Cancer
Center, Houston, TX, United States of America, 2Siemens Healthineers,
Houston, TX, United States of America, 3CT R&D, Siemens Healthineers,
Forchheim, Germany
Purpose: To evaluate the feasibility and accuracy of intra-arterial
computed tomography (IACT)-based enhancement mapping (EM) in
predicting response of hepatocellular carcinoma (HCC) to transarterial
chemoembolization (TACE).
Material and methods: This single-institution retrospective study
included 19 patients (16 male, mean age, 66 years, range 50-77). IACT
protocol consisted of two sets of CT scans (non-contrast and intraarterial contrast-enhanced acquisitions) performed pre- and postchemoembolic delivery on an Angiography-CT system. IACT full
resolution data (isotropic voxel size of 0.6 mm3) were processed after
procedure completion on a prototype dedicated EM software which
utilizes high-resolution deformable registration and subtraction for
residual arterial tumor enhancement assessment. Areas of residual
enhancement above the post-chemoembolization background
noise level were considered as residual disease and used to quantify
individual tumor response according to mRECIST. Study objectives
were: (I) technical feasibility and (II) accuracy of EM in predicting
HCC response to TACE on the first routine cross-sectional contrastenhanced imaging (FUI-1) after TACE.
Results: EM was successfully performed in 17 (89%) patients (2
patients: suboptimal contrast-enhanced IACT). Mean time from TACE
to FUI-1 was 9.3 weeks. Among the 17 patients, 27 HCCs were treated
with TACE (mean diameter, 2.5 cm [range 1-6.3]). Tumor response
assessment based on EM showed CR in 21 (78%), PR in 5 (18%), and SD
in 1 (4%) of HCCs. There was full agreement between EM and FUI-1
response assessment.
Conclusion: Enhancement mapping using the proposed IACT imaging
protocol was feasible and highly accurate in predicting response after
TACE. Further studies are warranted to investigate the prospective
use of this method.

P-430
Bronchial artery embolization for the management of hemoptysis in primary lung cancer: A retrospective multicenter
analysis
K.W. Yoon1, H.-K. Yoon2
1Interventional Radiology, Asan Medical Center, Seoul, Korea,
2Radiology, Asan Medical Center, Seoul, Korea
WITHDRAWN
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M. Kinoshita1, K. Takechi2, Y. Arai2, R. Shirono2, Y. Nagao3, S. Izumi3,
S. Noda4, S. Takao5, S. Iwamoto5, M. Harada5
1Department of Radiology, Tokushima Red Cross Hospital,
Komatsushima, Japan, 2Radiology, Tokushima Red Cross Hospital,
Komatsushima, Japan, 3Radiological Technology, Tokushima Red Cross
Hospital, Komatsushima, Japan, 4Graduate School of Health Sciences,
Tokushima University, Tokushima, Japan, 5Radiology, Tokushima
University, Tokushima, Japan
Purpose: To evaluate the usefulness of liver parenchymal perfusion
simulation (LiPPS) using commercial workstation and simulation
software in conventional transcatheter arterial chemoembolization
(cTACE) for hepatocellular carcinoma (HCC).
Material and methods: LiPPS was retrospectively applied to the
first 29 treated HCCs in 23 patients. The simulated embolic area (SEA)
was calculated based on cone-beam computed tomography during
hepatic arteriography using commercial workstation and liver analysis
software by two observer groups (e.g. group A: experts and group
B: semi-experts). The actual embolic area (AEA) was defined as the
area where iodized oil accumulated on computed tomography at 1
week after cTACE. The AEA was estimated using the workstation by
the above-mentioned groups, and the mean AEA between the groups
(mAEA) was used for standard reference. The following parameters’
agreements between SEA and mAEA were analyzed using intraclass
correlation coefficients (ICC) and Bland-Altman plots: the volume, the
cross-sectional area in three orthogonal planes.
Results: The ICCs in volume between SEA and mAEA were 0.97 at
group A and 0.88 at group B. The ICCs in cross-sectional area between
SEA and mAEA were 0.94 at group A and 0.88 at group B with the axial
plane, 0.95 at group A and 0.83 at group B with the coronal plane, 0.87
at group A and 0.74 at group B with the sagittal plane, respectively.
Thus, the overall agreement was excellent, except sagittal imaging
plane in group B.
Conclusion: LiPPS using commercial workstation and liver analysis
software can be useful for predicting embolic area in cTACE.

P-432
Portal vein damage after DEB-TACE: comparison with
Lipiodol-TACE based on the evaluation with CT during arterial
portography
M. Tamura1, S. Nakatsuka1, H. Torikai2, M. Misu1, J. Tsukada1, N. Ito1,
M. Inoue1, H. Yashiro2, M. Jinzaki1
1Radiology, Keio University School of Medicine, Tokyo, Japan,
2Diagnostic Radiology, Hiratsuka City Hospital, Hiratsuka-city, Japan
Purpose: To reveal the effect on portal perfusion of Drug-eluting
Beads (DEB) -transarterial chemoembolization (TACE) compared with
that of Lipiodol (LIP) -TACE, and to investigate factors affecting portal
vein damage (PVD) after TACE, based on the evaluation with CT during
arterial portography (CTAP).
Material and methods: Forty-nine consecutive patients with
hepatocellular carcinoma who underwent TACE and pre-procedural/
follow-up CTAP between October 2013 and April 2015 were included.
Comparing pre-procedural and follow-up CTAPs, the following
changes suggesting PVD were evaluated in the follow-up CTAP: the
emergence of small perfusion defects, large perfusion defects, and
narrowing/disappearance or obstruction of portal vein. The frequency
of PVD after DEB-TACE and LIP-TACE was calculated, and the presence
of relationship between PVD and each clinical variable was analyzed.
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Finally, factors affecting PVD were identified by a binary logistic
regression analysis using the forward conditional variable selection.
Results: 24 patients underwent DEB-TACE and 25 patients LIPTACE. The emergence of small perfusion defect and narrowing/
disappearance or obstruction of portal vein were significantly more
frequently observed in DEB-TACE (70.8% [17/24] vs 20% [5/25]; p<0.001,
and 41.7% [10/24] vs 12% [3/25]; p=0.019). DEB-TACE and selectivity of
TACE were significantly associated with PVD (p<0.001 and p=0.016,
respectively). Only DEB-TACE was identified as the independent
predictor of PVD (Odds Ratio 9.715; 95% Confidential Index 2.602–
36.264; p=0.001).
Conclusion: Based on the evaluation with CTAP, portal perfusion was
damaged significantly more frequently in DEB-TACE than in LIP-TACE,
and DEB-TACE was identified as the independent predictor of PVD
after TACE.

P-433
Prognostic role of colorectal cancer laterality in the outcome of
transarterial treatment of liver metastasis
B. Sadeghi1, H. Javan2, S.S. Gunasekaran2, K.J. Nelson1,
D.M. Fernando1, J. Katrivesis2, N. Abi-Jaoudeh3
1Interventional Radiology, University of California, Irvine, Irvine, CA,
United States of America, 2Interventional Radiology, University of
California, Irvine, Orange, CA, United States of America, 3Radiological
Sciences, University of California, Irvine, Orange, CA, United States of
America
Purpose: Laterality of primary colorectal cancer has been associated
with worse prognosis regardless of genomics, stage, and other
comorbidities. The aim of this study was to investigate whether
laterality of primary colorectal cancer (CRC) also holds prognostic
value for response to transarterial therapy of liver metastasis.
Material and methods: We retrospectively evaluated the medical
records of patients who underwent transarterial radioembolization
from 2015-2017 at our institution for liver lesions. Objective response
to the treatment was rated by RECIST criteria and compared to the
pretreatment size based on the laterality of the primary CRC tumors.
Demographic and pathologic features of the primary CRC tumors were
also considered.
Results: 42 out of 198 radioembolization patients met our inclusion
criteria. 18 patients had right-sided primary CRC vs 24 with leftsided CRC. Mean size of the targeted liver metastasis at the time of
intervention was 3.8±1.2 for the left-sided which was significantly
larger than the right side metastasis 2.8± 1.4 (p < 0.04). The average
response rate to transarterial treatment was 41%. Response rate was
higher with the left-sided CRC compared to right-sided CRC (46% vs
32%, p < 0.011), Right-sided CRC were more likely to cause multiple
metastases. Microsatellite instability was significantly more common
in right-sided CRC (18% vs 1.1%, P<0.0001)
Conclusion: There is a growing amount of data suggesting right and
left-sided CRC behave differently. Liver metastases from right-sided
CRC have worse treatment response to liver-directed therapy. Our
study shows that CRC laterality can be used as a prognostic factor in
the treatment of liver metastasis of CRC.

P-434
A study comparing the effects of intra-arterial vs intra-venous
chemotherapy delivery for the treatment of pancreatic cancer
M. Rezaee, J. Wang, F. Zheng, A. Hussein, G. Ren, A.S. Thakor
Department of Radiology, Stanford University School of Medicine,
Stanford, CA, United States of America
Purpose: Pancreatic cancer is the fourth leading cause of cancer
related death; however, the development of effective therapies
has been slow resulting in only minimal improvements in overall
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patient survival. Systemic chemotherapy is the first line treatment for
patients with unresectable pancreatic cancer, however; insufficient
drug delivery to the target organ is one of the major problems. In this
study, we evaluated the therapeutic effects of intra-arterial delivery
of gemcitabine directly to the tumor in an orthotopic animal model
of pancreatic cancer.
Material and methods: Orthotopic pancreatic tumors were created
in immunocompromised athymic nude mice. Animals were randomly
assigned into three groups (n=6 per group; n=3 males and n=3
females): systemic intravenous (IV) injection of gemcitabine at 0.3 mg/
kg (low) and 100 mg/kg (high) and direct intra-arterial (IA) injection
of gemcitabine at 0.3 mg/kg. Our lab has developed a novel surgical
technique to isolate the arterial supply to the pancreas in small animal
models. All treatments were started when the tumors reached 6 mm
and were administered weekly over 2 consecutive weeks. Tumor size
was measured in vivo (using ultrasound) as well as ex vivo (using a
caliper).
Results: IA treatment resulted in a 50% greater reduction in tumor
growth when compared to 0.3 mg/kg IV group (p<0.05). The
therapeutic effects of IA (0.3 mg/kg) and high dose IV (100 mg/kg)
were comparable and both reduced tumor growth by 50% and 58%,
respectively. No difference was observed in the treatment response
between male and female animals.
Conclusion: Our study shows intra-arterial injection of gemcitabine
has superior therapeutic effects and decreases tumor growth to a
significantly greater extent comparing to same systemic concentration.
IA chemo-delivery allows generating high drug concentrations in
target organs and minimizing systemic chemo-toxicity without
compromising the therapeutic effects.

P-435
Safety and feasibility of prostate artery embolization in the
management of prostate cancer bleeding
H. Javan1, B. Sadeghi2, A. Ushinsky1, N. Abi-Jaoudeh1, K.J. Nelson2,
D.M. Fernando2, E. Uchio3, J. Katrivesis1, P. Borghei4
1Interventional Radiology, University of California, Irvine, Orange,
CA, United States of America, 2Interventional Radiology, University of
California, Irvine, Irvine, CA, United States of America, 3Department of
Urology, University of California, Irvine, Orange, CA, United States of
America, 4Radiology, Long Beach VA Healthcare System, Long Beach,
CA, United States of America
Purpose: Intractable hematuria is a life-threatening complication of
invasive prostate cancer especially after radiation therapy, biopsy or
when associated with bladder invasion. The management of hematuria
in these patients has always been challenging and controversial given
the risks of advanced age and multiple comorbidities that preclude
surgery. Prostate artery embolization (PAE) is a minimally invasive
procedure that has been introduced in the management of benign
prostate hypertrophy. In this study, we evaluated the feasibility and
complications of PAE in the management of prostate cancer-related
hematuria.
Material and methods: PAE performed since 2016 were reviewed.
Inclusion criteria consisted of patients who had prostate cancer with
hematuria, anemia and hemodynamic instability. The procedure
details were reviewed and outcomes and complications were tracked.
Primary endpoints consisted of resolution of anemia and need for
blood transfusions, hemodynamic instability, and hematuria.
Results: 5 patients with mean age of 81 years were included with
follow-up range of 1-12 months. PAE was achieved using gelfoam,
coils, and Embospheres. No complication occurred post procedure.
In all cases, patients became hemodynamically stable with a stable
hemoglobin and no further transfusion requirements. Four out
of five patients had complete resolution of their hematuria after
the first treatment and one had trace hematuria that resolved with
re-embolization.
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Conclusion: PAE can successfully control intractable hematuria
from invasive prostate cancer and can be considered as a palliative
therapeutic option.

P-436
For patients with cholangiocarcinoma, does radioembolization
and TACE have better outcomes than radioembolization alone?
J. Lescher, E. Meram, O. Ozkan, P.F. Laeseke
Radiology, University of Wisconsin-Madison, Madison, WI, United States
of America
Purpose: To compare the overall survival (OS) and liver function of
patients with cholangiocarcinoma treated with radioembolization (RE)
or RE + transarterial chemoembolization (TACE).
Material and methods: In this IRB approved study, 22 patients
with cholangiocarcinoma who underwent RE with yttrium-90 glass
microspheres from 2008 to 2017 at a single institution were reviewed
retrospectively. Patients were assigned to the RE group (n=14) if they
received RE to one, or both hepatic lobes as one treatment cycle.
Patients were assigned to the RE+TACE group (n=8) if they received
ipsilateral TACE after their RE treatment cycle. All TACE procedures
were conventional with Lipiodol. Patient baseline characteristics were
compared using Student’s t-test and Fisher’s exact test. An increase
in Child-Pugh >2 indicated a significant decline in liver function. OS
was estimated using Kaplan-Meier method and two groups were
compared with log-rank test.
Results: All baseline patient characteristics, including tumor size,
CA 19-9, and the time from diagnosis to first RE treatment, were
similar between groups (p>0.05). Patients in the RE+TACE group had
a significantly longer median OS of 13.7 months compared to 6.1
months in the RE group (p=0.01). Patients undergoing RE+TACE did
not have a higher rate of worsening liver function (RE=36.4% and
RE+TACE=16.6%).
Conclusion: Patients with unresectable cholangiocarcinoma who
underwent RE+TACE treatment had a longer OS when compared
with patients who underwent RE alone. The addition of TACE was
not associated with a higher rate of liver toxicity. In select patients,
clinicians should consider adding TACE to the treatment protocol
following RE for cholangiocarcinoma.

P-437
Clinical value of Angio-CT guided splanchnic nerve block
S. Wada1, Y. Arai2, M. Sone2, S. Sugawara2, C. Itoh2, T. Hasegawa2,
N. Umakoshi2, T. Kubo2
1Department of Diagnostic Radiology, St. Marianna University School
of Medicine, Kanagawa, Japan, 2Department of Diagnostic Radiology,
National Cancer Center Hospital, Tokyo, Japan
Purpose: To evaluate the effectiveness and the safety of splanchnic
nerve block (SNB) using Angio-CT, a hybrid system combining CT with
X - ray fluoroscopy.
Material and methods: 33 procedures in 30 patients (11 males
and 19 females; median age, 57y; range 19-79y) who underwent
SNB using Angio-CT from January 2010 to July 2017 were evaluated
retrospectively. All patients were received SNB because of severe
epigastric pain.
Primary endpoint was the technical success rate defined as the
distribution of contrast medium in the retrocrural space. Secondary
endpoints were procedure time, number of puncture needle, adverse
events (CTCAE v4.0) and the clinical success rate defined as the
reduction in pain by half in numerical rating scale or decrease of painkiller in a day and 1-2 weeks after the procedure as effective. Median
observation period was 90 days; range 7-1490 days.
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Results: The technical success rate was 97% (32/33). In one case, the
procedure was stopped because of retrocrural hemorrhage, and
succeeded in 2 weeks later.
Median procedure time was 60 minutes; range 40-150 minutes. Median
number of needles was 2; range 1-3. Procedural related adverse events
were retroperitoneal hemorrhage G2, n=1; pneumothorax G1, n=1.
Although it is not a complication directly related to the procedure,
stroke occurred the next day in one case. The clinical success rate at
the next day and 1-2 weeks after the procedure was 84% and 91%,
respectively.
Conclusion: Angio-CT guided splanchnic nerve block is safe and
effective treatment because of it’s high technical success rate,
allowable adverse events and clinical success rate.

P-438
Ablation volume measurement after percutaneous
cryoablation using a two-cryo-probe technique for small
hepatocellular carcinomas
H. Kim, J.H. Kwon, K. Han, J.Y. Won, W. Choi, Y.S. Kim, J. Lee,
G.M. Kim, M.D. Kim, D.Y. Lee, D. Kim, S. Han
Radiology, Severance Hospital, Yonsei University College of Medicine,
Seoul, Korea
Purpose: To calculate the ablation volume of percutaneous
cryoablation (PCA) with a two-cyro-probe technique for small
hepatocellular carcinomas (HCCs) and to assess the risk factors for
local tumor progression (LTP).
Material and methods: Between January 2013 and June 2017, 96
patients (mean age: 60.7; range 37-83 years) with 106 small HCCs were
retrospectively analyzed. The ablation volume, technical success, LTP
rates, and complications were evaluated. The ablation volume was
measured twice via computed tomography (CT) imaging, at the end
of first freezing and immediately after completing PCA. The prognostic
factors associated with LTP were analyzed.
Results: Technical success was achieved in all patients. The mean
final ablation volume was 19.33 ± 4.64 mm3, significantly higher
than the first freezing ablation volume (15.10 ± 4.05 mm3, p < 0.001).
During the mean follow-up period of 20.5 ± 12.0 months, the LTP-free
survival rates at 6 months, 1 year, and 2 years were 87.7%, 84.0%, and
80.2%, respectively. Only one major complication occurred and minor
complications occurred in five patients. A final ablation volume/tumor
volume < 10 was a significant risk factor for LTP (p = 0.042).
Conclusion: PCA is a safe and effective treatment for local control of
small HCCs. The measurement and prediction of ablation volume is
important because it is a significant factor associated with local tumor
response.

P-439
White coagulation and charring in hepatic tissues induced by a
microwave ablation treatment: a comparison between ex-vivo
and clinical data
P. Scalise1, L. Crocetti1, N. Tosoratti2, C. Amabile2, S. Cassarino2,
P. Rossi1, R. Cervelli1, R. Cioni1
1Diagnostic and Interventional Radiology, University of Pisa, Pisa, Italy,
2R&D, HS Hospital Service SpA, Aprilia, Italy
Purpose: Microwave (MW) ablation of hepatic tissues results in an
inner region of charring(C) encompassed by a white coagulation
annulus(W); the overall ablated region(A) is (C+W). We investigate the
influence of treatment settings on A, C and W dimensions in an ex-vivo
bovine liver and in a cohort of patients with liver tumors.
Material and methods: 58 ablations were performed using a
2450MHz/140W ablation system (HS AMICA®) on ex-vivo bovine liver
using 40,60 and 80W for 3,5,10,15,20 and 30minutes; the treated
samples were sliced to measure the maximum diameters of A, C and
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W. One-month post-ablation CT scans of a series of 107patients and
124tumors (110HCC, 14liver metastases; mean 22.0±10.4mm) treated
with the same MW system were reviewed. Intra-and inter-observers
deviations were measured.
Results: In ex-vivo model W was equally thick both perpendicularly
and parallel to the MW antenna (ratio=1.06±0.18), while the C/A long
and short axes ratios were constant (long 0.49±0.06; short=0.28±0.06).
Only 55 cases of the clinical cohort with cross-observers accordance
were retained for analyses. The C/A long and short axes ratios were
insensitive to ablation settings variability. However while long axis
ratio (0.49±0.13) showed an excellent agreement with their ex-vivo
counterpart, the short axis ratio (0.48±0.11) was higher due to a thicker
C. This result was confirmed at all ablation settings.
Conclusion: Both ex-vivo and clinical MW ablations of hepatic tissues
show a constant proportion between zones A and C. The ex-vivo
model predicts the corresponding clinical outcome better with regard
to longitudinal rather than transversal dimensions both for C and A.

P-440
Ablation of small liver tumor invisible on ultrasound:
jet-ventilation combined with electromagnetic needle
guidance is the perfect solution
S. Volpi1, G. Tsoumakidou2, A. Hocquelet3, R. Duran4, A. Loriaud2,
A. Denys5
1Radiology, CHUV Hospital, Lausanne, Switzerland, 2Interventional
Radiology, University Hospital of Lausanne, Lausanne, Switzerland,
3Service de Radiodiagnostic et Radiologie Interventionnelle, University
Hospital of Lausanne, Lausanne, Switzerland, 4Radiodiagnostic
and Interventional Radiology, CHUV University Hospital, Lausanne,
Switzerland, 5Radiology and Interventional Radiology, CHUV,
Lausanne, Switzerland
Purpose: To report the feasibility and efficacy of percutaneous
ablation of small hepatic malignant tumors invisible on ultrasound
using a combination of high-frequency jet-ventilation (HFJV) allowing
organ immobility and electromagnetic (EM) needle tracking.
Material and methods: This study reviewed 28 percutaneous hepatic
ablations performed using EM navigation-based probe placement
(IMACTIS system) and HFJV (Mansoon, Acutronic). All lesions were
invisible on ultrasound. Primary outcome was complete lesion
coverage, evaluated on 1-3 months contrast enhanced MRI. The
accuracy of needle placement, the number of needle readjustments
required, the procedure time, overall safety and radiation doses were
assessed.
Results: Percutaneous ablation was completed for 22 patients (28
lesions), including 15 men and 7 women (mean age, 67 y) with 15
hepatocellular carcinomas and 13 metastases. Mean tumor size was
12±5,7mm. Eighty-five percent of the lesions were sub-capsular, 32%
beneath the dome and 21% abutting a prior ablation zone. Skin to
lesion distance was 111±31mm. Complete ablation was observed in
92% and 84% at 1- and 3-month follow-up MRI, respectively. Ablation
probe was properly located at the first pass in 92% with a mean tip
to tumor distance of 18mm. A readjustment allowed treatment in 4
patients. Needle placement required a mean time of 23±12min with
radiation doses around 558mGy*cm. No major complications were
related.
Conclusion: Percutaneous liver ablation of invisible lesions
on ultrasound can be successfully and safely combined with
electromagnetic-based navigation pending liver immobility thanks
to jet-ventilation.
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P-441
Factors affecting overall and liver progression-free survival
after 90Y radioembolization of heavily pre-treated colon
cancer liver metastases patients
I. Kurilova1, R.G.H. Beets-Tan2, J. Flynn3, M. Gonen3, G.A. Ulaner4,
E.N. Petre1, F.E. Boas1, E. Ziv1, L.A. Brody1, H. Yarmohammadi1,
A.R. Deipolyi1, A. Cercek 5, E. Klompenhouwer2, N.E. Kemeny5,
C.T. Sofocleous1
1Radiology, Interventional Radiology Service, Memorial Sloan Kettering
Cancer Center, New York, NY, United States of America, 2Department of
Radiology, The Netherlands Cancer Institute, Amsterdam, Netherlands,
3Department of Epidemiology and Biostatistics, Memorial Sloan
Kettering Cancer Center, New York, NY, United States of America,
4Radiology, Molecular Imaging and Therapy Service, Memorial Sloan
Kettering Cancer Center, New York, NY, United States of America,
5Gastrointestinal Oncology Service, Memorial Sloan-Kettering Cancer
Center, New York, NY, United States of America
Purpose: To identify predictors of overall survival (OS) and liver
progression-free survival (LPFS), following 90Y radioembolization
(RAE) of colorectal cancer liver metastases (CLM). Create and internally
validate predictive nomogram for OS.
Material and methods: Metabolic, anatomic, laboratory, pathologic,
genetic, primary-disease and procedure-related factors as well as prior
and post-RAE therapies of 103 CLM patients treated with RAE from
9/15/2009 to 3/21/2017 were analyzed. LPFS was defined by RECIST
1.1 and EORTC criteria. Prognosticators of OS and LPFS were selected
using univariate Cox regression, adjusted for clustering and competing
risk analysis (for LPFS) and subsequently tested in multivariate analysis
(MVA). The nomogram was buit using R statistical software and
internally validated using bootstrap resampling.
Results: Median OS and LPFS were 11.3 months (95%CI, 7.9-15.1) and
4 months (95%CI, 3.3-4.8), respectively. Of the 40 parameters tested,
six were independently associated with OS in MVA. These baseline
parameters included: number of extrahepatic disease sites (p<0.001),
carcinoembryonic antigen (CEA) (p<0.001), albumin (p=0.005),
alaninaminotransferase (ALT) level (p<0.001), tumor differentiation
level (p<0.001) and sum of the two largest tumor diameters (p<0.001).
1-year OS of patients with total nomogram points of <25 vs. >80 was
90% and 10%, respectively. Bootstrap resampling showed good
discrimination (optimism corrected c-index=0.745) and calibration
(mean absolute prediction error=0.299) of the nomogram. Only
baseline standard uptake value (SUVmax) was significant in MVA for
LPFS prediction (p<0.001, SHR=1.06).
Conclusion: The developed nomogram includes six pre-RAE
parameters and provides good prediction of patient survival postRAE. Baseline SUVmax was the single significant predictor of LPFS.

P-442
Radioembolization with yttrium-90 resin microspheres in
unresectable intrahepatic cholangiocarcinoma
T.H. Balli1, K. Aikimbaev2, F.C. Pişkin2, B. Khalatai2, B.İ. Güney3,
H.B. Onan1, E. Aksungur1
1Interventional Radiology, Cukurova University, Adana, Turkey,
2Radiology, Cukurova University, Adana, Turkey, 3Nuclear Medicine,
Cukurova University, Adana, Turkey
Purpose: This retrospective single-center study was intented to
evaluate safety and effectiveness of Y-90 radioembolization in
unresectable intrahepatic cholangiocarcinoma.
Material and methods: Between September 2014 and December
2017, twenty-two biopsy proven cholangiocarcinoma patients,
treated with 34 sessions were included in this study. All patients were
discussed in multidisciplinary tumor board. Partition model was used
for dose calculation. Clinical, laboratory and MR imaging follow-ups
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were scheduled within first month after treament and with 3 months
interval thereafter. Radiological response was evaluated via MR
imaging. Adverse events were noted according to National Cancer
İnstitute Common Terminology Criteria (NCI CTCAE). Kaplan-Meier
method was used in statistical analyses for evaluating overall survival
(OS), time-to-progression (TTP) and progression-free-survival (PFS).
Results: Thirteen (59%) patients were female and median age was 63.5
years (range 33-81). In 14 (64%) patients, tumors were located bilobar.
Median follow up duration was 12 months (range 1-19). The median OS
was 14 months and both TTP and PFS were 10 months. Survival rate
at 6th month was %66. There was no death within first month after
treament. Fifteen (70%) patients were experienced grade 1-2 adverse
events according to NCI CTCAE without necessity of hospitalization.
One (4%) patient was diagnosed with liver abccess in within first
month after treament.
Conclusion: Y-90 radioembolization with resin microspheres in
unresectable cholangiocarcinoma has survival benefits with few
advers events. However, multicenter randomoized trials should be
required before interpolating this method into interventional practice.

P-443
Comparison of safety and efficacy of Doxorubicin DEB-TACE
sized below and above 100 μm in hepatocellular carcinoma
T.H. Balli1, K. Aikimbaev2, B. Khalatai2, F.C. Pişkin2, H.B. Onan1,
E. Aksungur1
1Interventional Radiology, Cukurova University, Adana, Turkey,
2Radiology, Cukurova University, Adana, Turkey
Purpose: To compare safety and effectiveness of DEB-TACE with beads
smaller and larger than 100 μm in hepatocellular carcinoma (HCC).
Material and methods: Total of 58 HCC patients treated with DEBTACE were included in this retrospective study. Patients were divided
into 2 groups (Group A: 28 patients, beads size >100 μm and Group B:
30 patients, beads size <100 μm). Overall survival (OS), progressionfree-survival (PFS) and time-to-progression (TTP) analyses were
assessed by Kaplan-Meier method and compared. In addition, adverse
events were noted according to Terminology Criteria for Adverse
Events (CCTAE) and compared.
Results: Among 58 patients, 13 (22%) were female and no statistically
significant difference between two groups was assigned in terms of
age and gender. Medium age was 65 (range 43-76) and 66 (range
46-87) in Group A and B, respectively. According to Barcelona Clinic
Liver Cancer stage, chronic liver failure and Child-Pugh score, these
two groups were statistically homogenous. Median OS, PFS, and
TTP in Group A and B were 19 months and 32 months (p=0.190), 13
months and 20 months (p=0574), 10 months and 9 months (p=0.723),
respectively. No significant difference was noted in adverse events
between two groups.
Conclusion: Although not statistically significant, DEB-TACE with
beads sized below 100 μm exhibited superiority over beads sized
above 100 μm in terms of OS and PFS with similar safety outcomes.
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P-444
Partial splenic artery embolization in cancer patients with
thrombocytopenia
B. Kis1, M. Mills1, J. Smith1, J. Choi1, J. Strosberg2, R. Komrokji3,
R. Kim2
1Diagnostic Imaging and Interventional Radiology, Moffitt Cancer
Center and Research Institute, Tampa, FL, United States of America,
2GI Oncology, Moffitt Cancer Center and Research Institute, Tampa,
FL, United States of America, 3Malignant Hematology, Moffitt Cancer
Center and Research Institute, Tampa, FL, United States of America
Purpose: Thrombocytopenia in cancer patients often contraindicates
chemotherapy and/or surgery leading to suboptimal therapy and
decreased overall survival. The purpose of our study was to determine
safety and efficacy of partial splenic embolization to improve platelet
count and to establish a standardized treatment plan to achieve ideal
embolization endpoint and minimize post-procedural complications.
Material and methods: Medical records of 35 cancer patients
who underwent 39 splenic artery embolizations with 300-500 µm
Embospheres were analyzed. The target embolization endpoint was
50-70% splenic infarct.
Results: The embolization led to 59±16 % splenic infarct. One mL
of microspheres resulted in 272±107 mL splenic infarct in patients
with chemotherapy- or portal hypertension-induced splenomegaly
and 582±345 mL infarct in patients with hematologic malignancies.
The spleen volumes decreased by 40.5±11% in 1 year. The platelet
count increased from 63.9±29.6 (mean±SD) to peak platelet count
of 248±118 in 2-4 weeks after embolization. Patients with follow-up
period of >1year had the last platelet count of 174±113 (n=12). The most
common complication was moderate/severe pain which occurred in
92% of patients without celiac block and in 20% of patients with celiac
block. There was non-occlusive portal vein thrombus in 2 patients,
pulmonary embolus in 1 patient, focal pancreatitis in 1 patient, and
increased ascites and pleural effusion in 7 patients. Procedure-related
30–day mortality was 25 % amongst patients with hematologic
malignancies and 0% amongst patients with chemotherapy- or portal
hypertension-induced splenomegaly.
Conclusion: Partial splenic embolization is effective to correct
thrombocytopenia in cancer patients and provides improved platelet
count for long-term.

P-445
Clinical outcome of radiofrequency ablation and microwave
ablation in small and medium size HCC
Y.-M. Lin, Y.-Y. Chiou
Department of Radiology, Taipei Veterans General Hospital, Taipei City,
Taiwan
Purpose: To retrospective evaluate the efficacy of radiofrequency
ablation (RFA) and microwave ablation (MWA) in small and medium
size hepatocellular carcinomas (HCCs).
Material and methods: A total of 161 patients with 180 small to
medium size HCCs were treated with RFA (95 patients, 107 lesions)
and MWA (66 patients, 73 lesions) between October 2006 and
December 2017. The progression-free survival (PFS), intrahepatic
distant recurrence (IDR), the cumulative incidence of local tumor
progression (LTP), and overall survival (OS) were estimated by KaplanMeier analysis and compared with long-rank test. The propensity score
analysis was performed to reduce potential bias.
Results: Larger and more perivascular and subcapsular tumors were
ablated in WMA group. The 3-year cumulative incidence of PFS and
IDR were comparable in RFA and MWA group (11.6% vs 9.2%, and
82.2% vs 77.5%; P > 0.05). The 5-year cumulative incidence of LTP was
significantly higher in MWA than in RFA (39.4% vs 32.1%; P = 0.025),
and the 5-year OS was significantly lower in MWA than in RFA (61.8% vs
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83.2%; P < 0.001). After propensity matching, there was no significant
difference in the PFS, IDR, LTP and OS between RFA and MWA groups
(P > 0.05).
Conclusion: RFA and MWA have had similar local tumor progression,
intrahepatic distant recurrence, progression free survival and overall
survival, despite larger and more perivascular and subcapsular tumors
were ablated in MWA group.

P-446
Long-term prognostic factor for local tumor progression after
iodized oil transarterial chemoembolization and subsequent
RFA in patients with a small (≤ 3 cm) subphrenic hepatocellular
carcinoma
S. Kang, S. Ko, D. Hyun, S.K. Cho, S.W. Shin
Department of Radiology, Samsung Medical Center, Sungkyunkwan
University School of Medicine, Seoul, Korea
Purpose: To analyze predicting factor of local tumor progression
(LTP) following iodized oil transarterial chemoembolization (cTACE)
and radiofrequency ablation (RFA) for small subphrenic hepatocellular
carcinoma (HCC)
Material and methods: Institutional Review Board approved this
retrospective study. Eighty-three consecutive patients (71 men and
22 women, mean age; 62 years) were treated between Jan 2009 and
May 2016. Causes of liver disease were HBV (n=65), HCV (n=10), alcohol
(n=4), and others (n=4). Subphrenic location was defined as in contract
with or close to the diaphragm less than 5 mm. Mean tumor size were
1.4 cm (0.6 ~ 2.8). Tumor type was divided into treatment naïve (n=15),
local recurrence (n=16), residual (n=3), intrahepatic recurrence (n=49).
Age (> 65 vs ≤ 65 yrs), sex, AFP level (> 200 vs ≤ 200 ng/mL), cause
of liver disease, tumor type, tumor size (≤ 2 vs > 2 cm), and ablation
margin (≥5 vs <5 mm) were included for predicting factor analysis.
Results: Eighty-one patients (97.5%) were successfully treated and
followed up for 41 months, on average (18 ~ 104 months). The 1-, 3-,
5-year LTP rates were 14.8%, 20.9%, and 22.2%, respectively. Tumor
type (p=0.002) and ablation margin (p=0.001) were significant
prognostic factors. According to tumor type, 5-year LTP rates were
6.6% (treatment naïve), 43.8% (local recurrence), 66.7% (residual), and
17.0% (intrahepatic recurrence). Regarding ablation margin, 5-year LTP
rates were 52.9% (<5 mm) and 14.1% (≥5mm).
Conclusion: cTACE and subsequent RFA can be considered as an
effective initial treatment for a small subphrenic HCC if we achieve
ablation margin over 5mm.

P-447
Etiology of liver disease: impact on the incidence of portal vein
tumor thrombosis in patients with HCC
A. Mähringer-Kunz1, S. Schotten1, D. Graafen1, F.I. Meyer1, S. Koch2,
P.R. Galle3, A. Weinmann3, C. Düber1, R. Kloeckner1
1Diagnostic and Interventional Radiology, Johannes Gutenberg
University, Mainz, Germany, 2Clinical Registry Unit, Johannes
Gutenberg University, Mainz, Germany, 3Internal Medicine Hepatology, Johannes Gutenberg University, Mainz, Germany
Purpose: A common complication of patients with hepatocellular
carcinoma (HCC) is portal vein tumor thrombosis (PVTT). Its clinical
relevance is high having direct impact on treatment options and being
crucial for the prognosis. The purpose of our study was to evaluate
the influence of the etiology of the underlying liver disease on the
incidence of PVTT.
Material and methods: All patients (n=1456) with proven HCC treated
in our tertiary referral center from 01/2005-12/2016 were extracted
from our clinical registry. Demographic parameters and the etiology
of the underlying liver disease were documented. PVTT was diagnosed
by contrast enhanced CT or MRI in consensus reading.
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Results: 1341 patients could finally be included, 485 presenting with
PVTT, 856 showing no PVTT. The etiologies were the following: 497
(37.1%) alcohol, 291 (21.7%) hepatitis-C, 131 (9.8%) hepatitis-B, 95 (7.1%)
cryptogenic liver cirrhosis, 77 (5.7%) nonalcoholic steatohepatitis, 177
(13.2%) no underlying liver disease, 39 (2.9%) hemochromatosis, 18
(1.3%) autoimmune liver disease, and 16 (1.2%) other liver diseases.
As the three most common etiologies were alcohol, hepatitis-C and
hepatitis-B, these patients were further analyzed. PVTT was present
in 191 (39.4%) patients with alcoholic disease, 98 (20.2%) patients
with hepatitis-C and 52 (10.7%) patients with hepatitis-B. Hence,
the etiology had no significant influence on the incidence of PVTT
(p=0.39).
Conclusion: The etiology of the underlying liver disease has no
significant impact on the incidence of PVTT in patients with HCC.
As PVTT limits treatment options and is associated with a dismal
prognosis, meticulous evaluation of cross sectional imaging is
mandatory, irrespective of the etiology.

P-448
Vascular tumor invasion has a direct impact on liver function in
patients with hepatocellular carcinoma
R. Kloeckner1, A. Mähringer-Kunz1, D. Pinto dos Santos2,
S. Schotten1, D. Graafen1, F.I. Meyer1, F. Hahn1, S. Koch3, C. Düber1,
P.R. Galle4, A. Weinmann4
1Diagnostic and Interventional Radiology, Johannes Gutenberg
University, Mainz, Germany, 2Radiology, University of Cologne, Köln,
Germany, 3Clinical Registry Unit, Johannes Gutenberg University,
Mainz, Germany, 4Internal Medicine - Hepatology, Johannes Gutenberg
University, Mainz, Germany
Purpose: Vascular tumor invasion has a significant impact on the
prognosis of patients with HCC. However, the mechanisms limiting
survival of such patients are still unknown. According to our
clinical experience, the liver function deteriorates in such patients,
considerably limiting treatment options. The aim of this study was to
quantify liver function impairment due to newly diagnosed vascular
invasion.
Material and methods: A total of 1478 patients with HCC were treated
in our tertiary referral center between 01/2005–01/2017. To minimize
bias, we aimed for intraindividual comparisons and only included
patients with a newly diagnosed portal vein tumor thrombosis (PVTT)
or hepatic vein tumor thrombosis (HVTT) during the observation
period. Inclusion criteria were: proven HCC; PVTT/HVTT-negative CT or
MRI followed by at least one PVTT/HVTT-positive CT or MRI; availability
of all laboratory values needed to calculate MELD-, and ALBI-score.
Albumin, AST, bilirubin, MELD-, and ALBI-score were calculated before
and after the diagnosis of PVTT/HVTT. PVTT/HVTT were diagnosed in
consensus by re-evaluation of all available CT- or MRI-studies by two
radiologists experienced in HCC imaging.
Results: In total, 134 patients developed a vascular invasion (113 PVTT;
21 HVTT) during the observation period. AST increased from 74.8 to
95.4U/l (p=0.005), bilirubin from 1.53 to 2.04mg/dl (p=0.004), MELD
from 10.4 to 11.3points (p=0.006), and ALBI from 2.0 to 2.2points
(p=0.026). Albumin decreased from 32.8 to 30.4g/l (p=0.002).
Conclusion: Vascular tumor invasion is associated with a significant
impairment of liver function, considerably limiting treatment options.
Therefore, meticulous evaluation of cross-sectional imaging is crucial
for the clinical management of patients with HCC.
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P-449
Percutaneous hepatic perfusion in patients with unresectable
liver metastases from ocular melanoma using the Delcath
system’s second-generation (GEN2) hemofiltration system: a
prospective phase II study
T.S. Meijer1, E.M. De Leede2, L.-F. De Geus-Oei1, B. Boekestijn1,
H.J. Handgraaf2, M. Fiocco3, C.H. Martini4, F.G. Tijl5, M.E. Sitsen4,
A.R. van Erkel1, R.W. Van der Meer1, H.W. Kapiteijn6, A.L. Vahrmeijer2,
M.C. Burgmans1
1Department of Radiology and Nuclear Medicine, Leiden University
Medical Center, Leiden, Netherlands, 2Department of Surgery, Leiden
University Medical Center, Leiden, Netherlands, 3Department of
Medical Statistics and Bioinformatics, Leiden University Medical Center,
Leiden, Netherlands, 4Department of Anesthesiology, Leiden University
Medical Center, Leiden, Netherlands, 5Department of Extra Corporal
Circulation, Leiden University Medical Center, Leiden, Netherlands,
6Department of Medical Oncology, Leiden University Medical Center,
Leiden, Netherlands
Purpose: To prospectively evaluate the safety and efficacy of
percutaneous hepatic perfusion with melphalan (M-PHP) using the
Delcath System’s second-generation (GEN2) hemofiltration system in
patients with liver metastases from ocular melanoma. Here, we report
our preliminary results.
Material and methods: All patients (18-75 years) with unresectable
and histologically confirmed liver metastases from ocular melanoma
without signs of extrahepatic disease were eligible for this prospective
single-arm single centre phase II study. Patients received single or
repeated M-PHP, performed with melphalan 3 mg/kg and maximum
dose of 220 mg. Primary endpoint was response rate which was
evaluated according to RECIST 1.1. Secondary endpoints were overall
survival (OS), progression-free survival (PFS), hepatic PFS (hPFS) and
safety. Safety was assessed according to CTCAE v4.03.
Results: Response was evaluable in 32 patients (median 59 years,
range 42-71) that received at least one technically successful M-PHP
(median of 2 cycles). Best overall response was partial and complete
in 68.8% (n=22) and 3.1% (n=1), respectively. After median follow-up
of 15.6 months (range 7.0-47.4), median OS, PFS and hPFS were 15.6
months (range 7.0-47.4), 8.6 months (range 1.4-31.5) and 10.8 months
(range 2.5-38.7). There were no deaths, myocardial/cerebral infarctions
or severe bleeding complications. Of the 8 grade 3 adverse events that
led to prolonged hospitalization or readmission, febrile neutropenia
(n=3) and pulmonary emboli (n=2) were the most common cause.
Conclusion: This prospective study shows that M-PHP using the GEN2
hemofiltration system is effective in patients with liver metastases
from ocular melanoma and has an acceptable safety profile.

P-450
EW-7197, a transforming growth factor-beta type I receptor
kinase inhibitor, ameliorates acquired lymphedema in a mouse
tail model
S.H. Yoon1, K.Y. Kim1, J.-H. Park1, H.-Y. Song2
1Radiology and Research Institute of Radiology, Asan Medical Center,
Seoul, Korea, 2Diagnostic Radiology, Asan Medical Center, Seoul, Korea
Purpose: The purpose of this study was to evaluate the efficacy
of EW-7197, a highly selective peroral TGF-β type I receptor kinase
inhibitor, in treating acquired lymphedema in a surgical model of
mouse tail.
Material and methods: Mouse Tail Model of Lymphedema
Tail lymphedema was created in 10- to 12-week-old female C57BL/6
mice. the skin was circumferentially excised 18-mm distal to the base
of the tail, making a 2-mm circular band. The lymphatic collecting
vessels were cauterized by using Bovie cautery.
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EW-7197 Treatment
The treatment group (n = 12) received a solution consisting of 0.1 ml
of artificial gastric juice and 20mg/kg EW-7197 phosphate by gavage
once daily for 4 weeks.
Fluorescence Lymphography
We used FITC-dextran fluorescence lymphography tracer to identify
lymphatic flow
Results: Tail Diameter Measurements
The maximum tail diameter was rapidly increased after surgery in both
groups, which lasted up to 2 weeks in the control group and 1.5 weeks
in the treatment group, respectively.
Fluorescence Lymphography and Immunofluorescence
Fluorescence lymphography showed accumulation of the FITCdextran tracer distal to the surgery site in both groups. The treatment
group showed fluid channels at the surgery site 4 weeks after surgery,
which were not observed in any of the mice of the control group.
Conclusion: The present study showed that EW-7197 ameliorates
acquired lymphedema in a mouse tail model. In immunofluorescence
assessment, we found that EW-7197 induced both lymphangiogenesis
and interstitial flow of the lymphatics by inhibition of the fibrosis at
the surgery site. Considering its therapeutic effect, EW-7197 may have
potential in treating lymphedema.

P-451
Experience of RADPLAT for maxillary cancer-consideration on
its usefulness and limitation
M. Kamiya1, H. Hiramatsu2, S. Inagawa3, T. Tanaka1, K. Konishi4,
T. Komatsu4, K. Nakamura4
1Radiology, Hamamatsu University School of Medicine, Hamamatsu,
Japan, 2Neurosurgery, Hamamatsu University School of Medicine,
Hamamatsu, Japan, 3Radiology, Niigata University Graduate School of
Medical, Niitgata, Japan, 4Radiation Oncology, Hamamatsu University
School of Medicine, Hamamatsu, Japan
Purpose: The aim of this study is to show the usefulness and limitations
of arterial infusion chemoradiotherpy, hitherto recapitulated as
RADPLAT for maxillary cancer.
Material and methods: From February 2004 to Descember 2017, 41
patients with maxillary cancer underwent RADPLAT in Hamamatsu
University Hospital. Excluding 7 patients due to protocol violation, 34
patients were included in this study. Most patients had cT4a squamous
cell carcinoma. Six sessions of transarterial infusion were performed
during the period of radiotherapy. The dose of cicplatin was 100-120
mg/m2 in each session. The dose of radiation was 60-66Gy in total.
Sodium thiosulfate was used in each session of cisplatin infusion.
Results: The median age was 67.5 y/o (range:38-87). The median
follow up period was 33.5 months (range:1-144). With or without any
additional therapy, survival rate at 5 years was 81.9%. Initial clinical
complete response was 91%. With or without any additional therapy,
“Progression-free survival rate at 5 years was 51.0%”. Seven patients
relapsed after RADPLAT, 10 local recurrence and 4 metastases. Seven
patients underwent salvage operations and achieved complete
remission, and 7 underwent systemic chemotherapy or radiosuegery
resulting in progressive disease. Ten patients have been tumor-free,
and 5 patients over 10 years.
Conclusion: Despite well-known high initial response, some patients
relapsed after RADPLAT. If combined with adequate salvage surgery
however, complete remission and long tumor-free survival were
achievable. RADPLAT can play a role as an initial therapy for locally
advanced maxillary cancer where adequate salvage surgery is
available.
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P-452
Initial experience of drug-eluting bead transarterial chemoembolization for hepatocellular carcinoma using 75-150 µm:
safety and efficacy
K. Park, H.P. Hong
Radiology, Kangbuk Samsung Hospital, Sungkyunkwan University
School of Medicine, Seoul, Korea
Purpose: To compare the safety and efficacy of transarterial
chemoembolization (TACE) for treatment of hepatocellular carcinoma
(HCC) using 75-150 µm and 100-300 µm drug-eluting beads (DEBs)
Material and methods: DEB-TACE using 75-150 µm (n=14) and 100300 µm (n=13) were conducted. There were 19 tumors in 75-150 um
group and 18 tumors in 100-300 um group. DC beads loaded with
50mg of doxorubicin were used in all patients. Patient demographics
such as age, sex, etiology of liver disease, Child-Pugh classification,
BCLC staging, performance status, tumor size and number were not
significantly different between the two groups. Symptoms related to
toxicity and biochemical abnormality grades were available on EMR.
Vascular lake pool phenomenon (VLP) was recorded on the TACE
session. Imaging response was evaluated on 1-month follow-up
imaging based on modified Response Evaluation Criteria In Solid
Tumors (mRECIST) criteria.
Results: There was no significant difference of post procedure
biochemical profile such as total bilirubin, prothrombin time (PT),
alkaline phosphatase (ALP), aspartate aminotransferase (AST) and
aspartate aminotransferase (AST) change between two groups.
One case of bile duct injury on follow up CT occurred in 100-300 um
group. Post embolization syndrome (PES) was occurred more in the
patients of 75-150 um group (57.1% vs 23.1%, P=.072). VLP did not show
significant difference between two groups (31.6% vs 22.2%, P=.714),
and larger tumor showed VLP more frequently (P=.000). There was no
significant difference in imaging response between two groups but
there was a trend showing higher complete response and objective
response (CR and PR) rate in 75-150 um group than 100-300um group.
(CR: 52.6% vs 22.2%, P=.108 ; CR+PR: 84.2% vs 66.7%, P=.269)
Conclusion: In DEB-TACE, there were more PES in the 75-150 um beads
group than the 100-300 um beads group. TACE using 75-150 um beads
showed the trend toward good imaging response. VLP phenomenon
was not related with bead size, but with the tumor size.

P-453
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was 41. Of 41 tumors, 26 were ablated. Follow-up periods ranged 8 to
67 months and average was 43 months. Among 26 ablations, 6 were
for volume reduction and one for hemostasis. Eighteen tumors ware
ablated completely. The average eGFR before 1st ablation was 54.4ml/
min. and after last ablation was 41.6.
Conclusion: MR-guided cryoablation could be effective for control
renal tumors and preserving renal function in VHL patients.

P-454
Complications and seeding in CT-guided high-dose-rate
brachytherapy (CT-HDRBT) – 15 years experience
G. Böning1, L. Büttner1, M. Jonczyk1, W.M. Lüdemann1, B. Gebauer2
1Department of Radiology, Charité Berlin, Berlin, Germany, 2Klinik für
Strahlenheilkunde, Charité Universitätsmedizin Berlin, Berlin, Germany
Purpose: Computed tomography-guided high-dose-rate
brachytherapy (CT-HDRBT) is a minimally-invasive therapeutic
option for patients with unresectable tumors. It is performed at our
center for about 15 years. Patients undergo CT-guided placement
of an applicator- catheter and a brachytherapy with iridium-192.
Procedure complications can occur due to puncture and radiation.
Also, the retraction of the catheter may lead to tumor seeding along
the puncture track. The purpose of this study is a quantification of
tumor seeding rates and complications as well as potential risk factors.
Material and methods: For this study we have retrospectively
analyzed 1106 patients treated with brachytherapy at our center. The
data for this study are collected from electronically stored patient
history and imaging. Tumor seeding is detected by usage of imaging
data and patient’s history and proven by an experienced interventional
radiologist. Descriptive statistics and odds ratio analyses for several
potential risk factors were performed.
Results: In most ablations no complications occurred (85.7%). Minor
complications without need for treatment were registered in 9.6% of
the interventions, major complications with necessity for treatment
in 4.7%. Bleedings (hematomas included, 5.4%), prolonged pain
(1.6%) and infections (1.8%) were frequent adverse events and the
summarized diameter of all treated lesions seems to be a risk facor
(odds ratio: 1.008, p < 0.001). Tumor seeding along previous puncture
tracks was registered in 1.4% and a potential risk factor may be
patients age (odds ratio: 1.045, p = 0.0039).
Conclusion: CT-HDRBT is a safe minimally-invasive therapeutic option
for oncologic patients with rare tumor seeding.

MR-guided percutaneous cryoablation of bilateral multiple
renal tumors in von Hippel-Lindau patients

P-455

T. Shimizu, Y. Sakuhara, N. Nishioka
Radiology, KKR Tonan Hospital, Sapporo, Japan

Feasibility of ultra-high resolution cone-beam computed
tomography (CBCT) for 3D volume imaging in context of
conventional hepatic trans-arterial-chemoembolization
(cTACE) and comparison to multi-detector-computed-tomography (MDCT)

Purpose: Von Hippel-Lindau (VHL) disease is an autosomal dominant,
inherited syndrome. Multicentric and bilateral renal tumors will occur
in up to 40% of VHL patients at a younger age, and metastasis and
deterioration of renal function are 2 major causes of death of these
patients. Therefore, management of VHL represents a challenging
task, as there is a need to keep a balance between the prevention
of tumor progression and the avoidance of end stage renal failure.
The purpose is to evaluate the efficacy of MR-guided percutaneous
cryoablation of renal tumor (RT) in VHL patients.
Material and methods: VHL patients who have bilateral multiple
RTs were enrolled. Solid and >2 cm RTs were treated by MR-guided
percutaneous cryoablation using high-pressure argon based
cryomachine. We employed 2 freeze-thaw cycles. CT or MRI was
performed postoperatively at 1, 3, 6, 9 and 12 months, and every 6
months thereafter.
Results: From 2012 to 2017, 4 VHL patients who had multiple bilateral
RTs were treated. Three females and one male, ages ranged 23 to 47.
Number of tumors in each patient ranged 8 to 14 and total number

L.S. Alizadeh1, T.J. Vogl2, R. Maeder1, M.H. Albrecht2
1Institute for Interventional and Diagnostic Radiology Frankfurt,
University Hospital Frankfurt, Frankfurt, Germany, 2Institut für
Diagnostische und Interventionelle Radiologie, Klinikum der Johann
Wolfgang Goethe-Universität, Frankfurt, Germany
Purpose: Comparative evaluation of feasibility and accuracy of latest
ultra-high resolution Cone-Beam-CT(CBCT) or conventional multidetector-computed-tomography(MDCT) in context of conventional
hepatic trans-arterial-chemoembolization(cTACE).
Material and methods: This retrospective study was approved by
our institutional review board with a waiver of written informed
consent. Imaging protocols used for diagnostic post-cTACEinterventional evaluation were investigated regarding radiation-dose
and image-quality(IQ). Examination protocols included clinically used
unenhanced protocols for CBCT(4-second) and MDCT. Furthermore,
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adapted protocols were developed for better comparability: For MDCT
shorter scan-length conditions of the CBCT were simulated, and for
CBCT an ultra-fast 3-second-protocol. Effective-dose was detected
using field-effect-transistor in an anthropomorphous phantom. Clinical
image-quality(IQ) was retrospectively evaluated for 54 real patients,
each receiving examinations on both systems. Three experienced
interventional radiologists independently evaluated images using
5-point Likert-scales(1-5), covering clinical relevant criteria.
Results: Effective-dose recorded for 4-second-CBCT was 4.7mSv,
compared to MDCT with long scan-length 2.5mSv(p<0.05), while
short scan-length MDCT reached 2.1mSv(p<0.05) and our improved
3-second-CBCT measured 3.2mSv.
Regarding lesion-enhancement, significantly superior qualitative-IQ
scores of 3.1±0.7 were achieved for CBCT, compared to 2.4±0.9 scores
evaluated for MDCT (p<0.05).
For general clinical-IQ we found comparable scores of 3.0±0.6 for
CBCT, compared to 3.1±0.4 for MDCT(p>0.05).
Conclusion: Our study shows that latest generation CBCT is a feasible
imaging technique with similar to superior clinical-IQ, compared to
MDCT, in context of hepatic cTACE-interventions. Improving workflow
and reducing complication response time for cTACE, it should be
considered replacing MDCT, though still further reduction of patientdose remains essential.

P-456
Transcatheter arterial chemoembolization of the right inferior
phrenic artery: comparison of outcomes following N-butyl
cyanoacrylate versus gelatin sponge embolization
D.I. Gwon1, S.Y. Noh1, W.J. Yang1, S. Park1, H.H. Chu1, E. Jung2,
J.W. Kim1, G.-Y. Ko1
1Radiology, Asan Medical Center, Seoul, Korea, 2Radiology, Korea
University Anam Hospital, Seoul, Korea
Purpose: To compare the outcomes of transcatheter arterial
chemoembolization (TACE) of right inferior phrenic artery (IPA)
using N-butyl cyanoacrylate (NBCA) or gelatin sponge in patients with
hepatocellular carcinoma (HCC).
Material and methods: From December 2016 to October 2017, 118
patients who underwent TACE of IPA using NBCA were prospectively
studied. Those data were compared with data obtained by
retrospectively studying 141 patients who underwent TACE of right
IPA using gelatin sponge from February 2016 to November 2016.
Results: Diaphragmatic weakness occurred in 22 of 118 patients
(18.6%) in NBCA group and in 29 of 141 patients (20.6%) in gelatin
sponge group, and there was no significant difference between the
two groups (P = .755). Two patients in NBCA group were lost to follow
up due to early death. During the follow up period, spontaneous
resolution of diaphragmatic weakness occurred in five of NBCA group
and in 11 of gelatin sponge group. Newly developed diaphragmatic
weakness occurred in 17 of gelatin sponge group due to repeat TACE
of the right IPA, whereas it spontaneously occurred in one of NBCA
group. The incidence of permanent diaphragmatic weakness was
significantly lower in NBCA group (16 of 116 patients, 13.8%) than in
gelatin sponge group (35 of 141 patients, 24.8%) (P = .029).
Conclusion: TACE of the right IPA performed with NBCA compared
with gelatin sponge resulted in significantly lower incidence of
permanent diaphragmatic weakness. In addition, TACE of the right
IPA using NBCA can prevent repeat embolization of the right IPA.
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P-457
Adding the check point with microbubble - instantaneous
confirmation of adequate zone of ablation
C. Shilagani, Y. Zhang, A. Gaffar, S. Maddineni, L. LeCompte
Radiology, Westchester Medical Center, Valhalla, NY, United States of
America
Purpose: In light of the well-documented safety profile of ultrasound
contrast agents and the recent establishment of a standard protocol
for hepatic use of contrast enhanced ultrasound (CEUS), we
investigated the utilization of CEUS as a “check point” tool at the end
of microwave ablation for instantaneous confirmation of achieving
satisfactory ablation zone.
Material and methods: A prospective cohort of patients, who were
selected candidates for microwave ablation (MWA) based on Barcelona
Clinic Liver Cancer guidelines and MRI diagnosis of HCC, underwent
pre-ablation CEUS. A standard ultrasound contrast protocol was
applied, and real-time imaging was obtained in arterial, portal venous,
and delayed phase. Single probe MWA was performed at 90Watts
setting, with a 10 minute post ablation CEUS performed to evaluate
the ablation cavity. Additional ablation was performed of the HCC
if residual tumor was demonstrated on immediate CEUS. 1 month
follow-up CEUS, as well as a 3 month follow-up MRI was performed
to evaluate the treated cavity. The CEUS and MRI were interpreted by
different radiologists.
Results: Preliminary results demonstrated concordance between
CEUS and MRI findings of pre-ablation and post-ablation treatment
cavity. Intra-procedural CEUS demonstrated the expected contrast
enhancement pattern of ablation cavity without wash out indicating
zone of reactive hyperemia. Residual tumor was expected to show
irregular enhancement with wash out.
Conclusion: CEUS demonstrates diagnostic consistency between
immediate post up and 1 month follow-up. The diagnostic accuracy
was in concordance with the reference standard of 3 month follow-up
MRI. CEUS may be utilized as a convenient, safe, and accurate checkpoint tool to provide instantaneous information on ablation adequacy.

P-458
Percutaneous microwave thermosphere ablation of pancreatic
tumors
P. Biondetti1, A.M. Ierardi1, S.A. Angileri1, P. Torcia2, P. Rigamonti2,
U.G. Rossi2, M. Cariati3, G. Carrafiello4
1Radiology, University of Milan, San Paolo Hospital, Milan, Italy,
2Radiology and Interventional Radiology, San Carlo Borromeo Hospital,
Milan, Italy, 3Diagnostic Sciences, San Carlo Borromeo Hospital, Milan,
Italy, 4Diagnostic and Interventional Radiology, University of Milan,
Milan, Italy
Purpose: The aim of this study was to assess feasibility and safety
of percutaneous microwave ablation (MWA) in the treatment of
nonresectable pancreatic head cancer using a new microwave system
with high power (100 W) and frequency of 2450 MH, which is capable
of achieving a predictable spherical ablation volume.
Material and methods: Data of 5 patients with pancreatic head
cancer treated with ultrasound-guided percutaneous MWA were
retrospectively reviewed. Mean lesion diameter was 27.8 mm.
Follow-up was performed by CT after 1, 3, 6, and, when possible,
12 months. The shape of the ablation volume was evaluated with
multiplanar reformatting (MPR) using roundness index (RI): the more
the RI value approaches 1, the more the shape resembles a sphere.
Ablation and procedure times were registered, together with hospital
stay. Feasibility, safety and quality of life (QoL) were reported.
Results: The procedure was feasible in all patients. Mean ablation
and procedure times were respectively 2.48 and 28 minutes. A
spherical shape of ablation zone was achieved in all cases (mean RI=
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0.97). No major complications were observed. Minor complications
resolved during the hospital stay. Mean hospital stay was 4 days. An
improvement in QoL was observed in all patients despite a tendency
to return to preoperative levels 6 months after procedure.
Conclusion: Percutaneous MWA is a feasible and safe approach for
palliative treatment of nonresectable pancreatic head cancer, despite
its complex anatomic relations. The spherical shape of the ablation
volume could be related with an improving of the effectiveness and
safety.

P-459
Lipiodol in angiography and CT as a new prognostic indicator for the efficiancy of transarterial chomoembolization in
therapy of hepatocellular carcinoma
M.C. Langenbach1, T.J. Vogl1, G. Said1, R. Hammerstingl2, T. GruberRouh1
1Institut für Diagnostische und Interventionelle Radiologie, Klinikum
der Johann Wolfgang Goethe-Universität, Frankfurt, Germany,
2Institute of Diagnostic and Interventional Radiology, Johann
Wolfgang Goethe-University, Frankfurt Am Main, Germany
Purpose: To evaluate the role of lipiodol as a predictive indicator
in the therapy of hepatocellular carcinoma [HCC] with transarterial
chemoembolization [TACE] by appearance in angiography, post-TACE
computed tomography [CT] and magnetic resonance imaging [MRI].
Material and methods: 30 patients, who received a lipiodol-based
TACE followed by a post-TACE CT according to the international
standard protocol, were included in this retrospective trial. Further
a contrast-enhanced MRI prior and after the treatment was required.
Quality of lipiodol enhancement and vascularization in angiography as
well as enhancement, density, volume end localization in post-TACE CT
and enhancement, volume and response regarding modified RECIST
[mRECIST] criteria und follow up MRI were evaluated.
Correlation was correlated according to Spearman-Rho. P<0.05 was
considered as statistically significant.
Results: Lipiodol enhancement of the HCC-lesions (n=68 in 30
patients) shows a significant correlation regarding the volume
reduction measured in CT related to the treatment (p=0.005). Further,
lesion vascularization is highly significant correlated with volume
reduction in CT (p=0.029) and MRI (p=0.006) and diameter reduction
in MRI (p=0.009), respectively.
Tumor response according the mRECIST criteria was highly significantly
correlated with a strong and homogeneous vascularization in the
angiography (p=0.038).
Conclusion: The contrast agent lipiodol, used in angiography and
TACE, can be significantly correlated with the clinical efficiency of TACE
and, accordingly, direct connected to the prognosis of the patients.
This puts lipiodol into a role as predictive indicator for the efficiency
and allows a statement about the outcome of the TACE initial during
treatment.

P-460
Combined lipiodol embolization with hepatic arterial infusion chemotherapy (HAIC) to treat HCC with main portal vein
invasion
H.L. Liang1, C.-L. Chiang1, W.-L. Tsai2, J.-S. Cheng2
1Radiology, Kaohsiung Veterans General Hospital, Kaohsiung, Taiwan,
2Division of Gastroenterology, Kaohsiung Veterans General Hospital,
Kaohsiung, Taiwan
Purpose: To evaluate the therapeutic efficacy of combining lipiodol
embolization and hepatic artery infusion chemotherapy (LE-HAIC) in
treating advanced HCC with main portal vein invasion (Vp4).
Material and methods: During the past 12 years, 28 patients (23 male
and 5 female; mean age of 60.5 years; mean tumor size of 9.2±3.7cm)
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had Vp4 HCC treated in our hospital. Most of the patients (92.8%) had
Child-Pugh A liver function. A course of LE-HAIC therapy consisted of
intrahepatic artery continuous infusion of 5-FU, cisplatin, mitomicin
C and leucovorin for consecutive 5 days and followed by injection
of 10ml lipiodol. Patients received at most 6 courses of treatment.
MRI or CT images were followed after every 2 courses of treatments.
Survival was confirmed up to 31 December 2016. Cumulative survival
was calculated using the Kaplan–Meier method and compared by the
log rank test. Independent factors for survival were assessed with the
Cox proportional hazard regression model.
Results: The mean treatment course was 3.2 courses. No major
complications were encountered in our patients. Complete remission
(CR) was achieved in 21.4%, and partial remission in 39.3%. The overall
tumor response rate (CR+PR) was 60.7%. The overall median survival
was 15 months with 28.5 months for responders and 6 months for nonresponders. No statistical significances of age, sex, HBV/HCV, tumor
size, extension of tumor thrombus in the PV or existing prominent
AP shunting were found between responders and non-responders.
Conclusion: Combing lipiodol embolization and HAIC therapy
(LE-HAIC) was safe and effective in treating Vp4 HCC patients.

P-461
Chemical shift MRI of Lipiodol delivery after cTACE – multicenter experience in HCC patients
A. Villalobos1, A.C. Gordon2, R.J. Lewandowski3, L. Weiguo4,
S. Brinckerhoff4, S. Giri2, X. Zhong5, S.A. Kannengiesser6, E. Gonda2,
F.H. Miller4, R. Salem7, W.S. Rilling8, A.C. Larson2, S.B. White1
1Radiology, Medical College of Wisconsin, Milwaukee, WI, United
States of America, 2Department of Radiology, Northwestern University
Feinberg School of Medicine, Chicago, IL, United States of America,
3Interventional Radiology, Northwestern University, Chicago, IL, United
States of America, 4Radiology, Northwestern University Feinberg School
of Medicine, Chicago, IL, United States of America, 5MR R&D, Siemens,
Atlanta, GA, United States of America, 6MR R&D, Siemens, Erlangen,
Germany, 7Radiology, Northwestern University, Chicago, IL, United
States of America, 8Vascular and Interventional Radiology, Medical
College of Wisconsin, Milwaukee, WI, United States of America
Purpose: To demonstrate the feasibility of using chemical shift fat/
water quantification magnetic resonance imaging (CS-MRI) methods
to visualize and quantify lipiodol content in hepatocellular carcinoma
(HCC) treated with conventional transarterial chemoembolization
(cTACE).
Material and methods: Fifteen HCC patients treated with cTACE at
two centers were evaluated with 1-month follow-up CS-MRI using a
prototype sequence. Infused doxorubicin dose was recorded in each
patient. Tumor lipiodol uptake was evaluated based on procedural
cone-beam CT or non-contrast CT within 24 hours post-procedure,
and follow-up CS-MRI. Tumor response was assessed with follow-up
contrast-enhanced imaging and modified Response Evaluation Criteria
In Solid Tumors (mRECIST). Dosimetry metrics included tumor lipiodol
volume, attenuation, tumor fat percentage, enhancement, and
tumor:normal ratio - responders vs. non-responders were compared.
Results: Tumor Size and Lipiodol content were analyzed with CS-MRI
in 22 lesions after 17 treatment cycles. 9/22 of lesions were responders.
Lipiodol retention within tumors was common with focal fat signal in
9/22 of lesions. Average doxorubicin dose was 29.4 mg/lesion vs. 14.7
mg/lesion in responders vs. non-responders, respectively (p=0.047).
Tumor volume and tumor lipiodol volume were correlated on linear
regression (R2=0.948), but neither metric was significantly different for
responders and non-responders. Average fat percentage was 5.8% in
responders vs. 6.4% in non-responders (p=0.680). Focal fat signal was
present in 2/9 of responders and 7/13 of non-responders (p=0.203).
<20mg doxorubicin + focal fat signal was present in 0/9 of responders
and 5/13 of non-responders (p=0.054).
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Conclusion: CS-MRI allows functional assessment of lesion-specific
lipiodol delivery following chemoembolization. These findings may
allow for lesion-specific guidance of future interventions.

P-462
A large-bore uncovered metallic stent for the treatment of
malignant superior vena cava syndrome
E. Jung1, J.W. Kim2, S. Park 2, S.Y. Noh2, D.I. Gwon2
1Radiology, Eulji University Nowon Eulji Hospital, Seoul, Korea,
2Radiology, Asan Medical Center, Seoul, Korea
Purpose: To investigate the safety and efficacy of large-bore
uncovered metallic stent placement in patients with malignant
superior vena cava (SVC) syndrome.
Material and methods: Between August 2015 and December 2016,
27 consecutive patients (24 men and 3 women; mean age, 64.3
years; range, 52—80 years) with malignant SVC syndrome were
retrospectively reviewed. All patients were treated with a large-bore
uncovered metallic stent (20—30 mm in diameter). The size of stent
was chosen based on the diameter of 15—25% larger than the SVC.
Results: The mean diameter of SVC and brachiocephalic vein
(BCV) were 18.3 mm and 14 mm, respectively. Stent placement was
technically successful in all 27 patients. The mean diameter of the stent
was 24 mm. Any overstretching nor overdistension of SVC and BCV
was not observed. There were no major complications. The pressure
gradient, which was 18.9 ± 8.0 mmHg before stent placement,
dropped significantly to 4.3 ± 3.0 mmHg after stent placement
(p<0.001). Of the 25 patients symptomatic prior to stent placement,
23 (92%) experienced complete symptomatic relief 1—6 days after
stent placement. The median patient survival and stent patency time
were 116 days (95% confidence interval [CI], 80—150 days) and 116
days (95% CI, 77—155 days), respectively. Three (11%) of the 27 patients
presented with stent dysfunction due to tumor ingrowth (n=1) and
intrastent thrombosis (n=2).
Conclusion: Large-bore uncovered metallic stent placement
appeared to be a safe and effective method for treating malignant
SVC syndrome.

P-463
Comparison of infection rates in patients with prior biliary
interventions undergoing hepatic embolotherapy treated
with single-drug moxifloxacin versus multi-drug antibiotic
prophylaxis
R. Parikh1, O. Abousoud2, S. Hunt1, T. Gade1, M. Dagli1,
J. Mondschein1, D. Sudheendra1, S.W. Stavropoulos1, M.C. Soulen1,
G.J. Nadolski1
1Department of Interventional Radiology, Hospital of the University of
Pennsylvania, Philadelphia, PA, United States of America, 2Vascular and
Interventional Radiology, Our Lady of Lourdes Medical Center, Camden,
NJ, United States of America
Purpose: Patients with prior biliary interventions (biloenteric
anastomosis, stents or sphincterotomy) undergoing embolotherapy
of liver tumors are at increased risk of hepatic abscess. This study
investigates the risk of infection in this population following extended
antibiotic prophylaxis using moxifloxacin monotherapy or a multidrug regimen.
Material and methods: Under an IRB approved protocol,
retrospective review of IR QA database identified all patients
undergoing radioembolization (TARE) or chemoembolization (TACE)
from 2010-17. Records were reviewed for history of prior biliary
intervention/surgery and infectious complications within 3 months
of embolization. Patients were categorized by antibiotic prophylaxis
regimen: oral moxifloxacin monotherapy initiated 3 days before
through 17 days post-embolization or a multi-drug regimen of
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levofloxacin and metroniodazole initiated 2 days before through 14
days after plus pre-procedural neomycin and erythromycin.
Results: Twenty-three TACE and 58 TARE were performed in patients
with prior biliary interventions. Among these, 40 used monotherapy
and 41 used the multi-drug regimen. The incidence of infection
was 0.2% (3/1575) post-TACE and 0.2% (1/468) post-TARE without
prior biliary interventions compared to 22% (5/23) post-TACE and
9% (5/58) post-TARE with prior biliary intervention (p= 0.00001 and
p=0.0001, respectively). The incidence of infection with prior biliary
interventions did not differ between antibiotic prophylaxis regimens
(6/40 moxifloxacin monotherapy and 4/41 multidrug regimen, p=
0.47], or between embolotherapies [5/23 TACE and 5/58 TARE, p= 0.11].
Conclusion: The incidence of infectious complications after
embolotherapy is significantly greater with prior biliary interventions/
surgery even with the use of extended antibiotic prophylaxis. The rate
of infectious complications is similar for moxifloxacin monotherapy
and the multidrug regimen.

P-464
Therapeutic efficacy and safety of cone-beam computed
tomography (CBCT) assisted chemoembolization for hepatocellular carcinoma within Milan criteria: comparative retrospective cohort study
J.H. Lee, I.J. Lee, H.B. Kim
Radiology, National Cancer Center, Goyang-si, Korea
WITHDRAWN

P-465
LifePearl® anthracyclin registry in selective chemo-embolization of patients with unresectable hepatocellular carcinoma:
PARIS study preliminary results
T. de Baère1, B. Guiu2, G. Verset3
1Interventional Radiology, Institut Gustave Roussy, Villejuif, France,
2Department of Radiology, St-Eloi University Hospital – Montpellier
School of Medicine, Montpellier, France, 3Interventional Radiologist,
Gastroentérologie médicale, Hôpital Erasme, Brussels, Belgium
Purpose: The main purpose of the ongoing PARIS study was to assess
liver toxicity, treatment efficacy, and safety of anthracyclin loaded
microspheres (LifePearl®) for Trans Arterial Chemo-Embolization
(L-TACE) in 100 patients with unresectable hepatocellular carcinoma
(HCC).
Material and methods: The PARIS study enrolled fifty-one patients
(48 males, 3 females), median age of 68 years, 84.4% with liver cirrhosis,
with mean Child-Pugh score 5.2 ±0.4 (N=36) and ECOG PS 0 in 70%, 1
in 24.2% and 2 or 3 in 6.1% of the patients.
Barcelona Clinic Liver Cancer (BCLC) stage 0, A, B and C was 3.45%,
48.3%, 41.4% and 6.9% respectively (N=29). The mean number of HCC
lesions was 2.21±1.64 and mean sum of diameters 62.7±44.26 mm. The
number of lesions to be treated was 1.71±1.36. One patient presented
portal vein thrombosis and 14% had extrahepatic spread.
Results: Successful embolization endpoint was achieved in 97.62%
of the patients. Mean total dose of doxorubicin was 72.5±21.28 mg.
Microspheres were 200µm (65.9%), and 100µm (31.8%).
Adverse events were reported in 18 patients with predominant grades
1-3 (95.9%). The most frequently reported events were fever (7.7%)
and fatigue and diarrhea (4.9%). Two patients experienced grade 4
events (one sepsis and one hyponatremia followed by hypertension)
and one patient grade 5 event of ascitic oedema decompensation
resulting in death, which, as judged by the investigator, was unrelated
to the device.
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At the time of presentation, extensive safety and 3-month tumor
response data will be available
Conclusion: L-TACE is safe and well tolerated in patients with
unresectable HCC.

P-468

P-466

C. Del Giudice, M. Waqaas, G. Amouyal, N. Moussa, O. Pellerin,
M.R. Sapoval
Vascular and Oncological Interventional Radiology, Hôpital Européen
Georges Pompidou, Université Paris Descartes, Paris, France

Carbon dioxide as alternative contrast media during transarterial chemoembolization for hepatocellular carcinoma
K. Shibuya, H. Tokue, M. Miyazaki, Y. Tsushima
Diagnostic and Interventional Radiology, Gunma University Hospital,
Maebashi, Japan
Purpose: Carbon dioxide (CO2) may be alternative to iodine contrast
media (CM) in patients with renal dysfunction or a history of severe
acute adverse reaction (AAR) to CM. The purpose of this study is
to evaluate the feasibility of CO2 angiography during transarterial
chemoembolization (TACE) for hepatocellular carcinoma.
Material and methods: Patients with hepatocellular carcinoma who
underwent TACE using CO2 angiography from April 2009 to November
2017 were reviewed. CO2 was manually injected via a 5-F catheter or
microcatheter placed in the celiac or hepatic arteries. We evaluated the
feasibility of procedures, adverse events by CTCAE v4.0, and treatment
effects by RECIST ver1.1.
Results: Seven sessions of TACE in six patients (median, 66 years old;
range, 57-80, and Child-Pugh grade A, n=5; B, n=1) were included.
UICC stages were I (n=2) or II (n=4). The median of the maximum
tumor diameter was 5.0 cm (range, 2.2-10.5 cm). Two patients had
renal dysfunction (eGFR 13.2 and 24.5), and four patients had a history
of severe AAR to iodine CM. TACE was successfully performed in all
sessions using lipiodol and/or gelatin particles, including selective
TACE at sub-segmental level in five sessions. Adverse events of Grade
2 were observed after two sessions. No patients revealed severe AAR
nor progression of renal dysfunction. The treatment effects after three
months were PR (n=2), SD (n=2) or PD (n=1), but two TACEs could not
be evaluated because contrast-enhanced imaging studies were not
performed.
Conclusion: CO2 angiography for TACE is feasible in patients with
renal function impairment or a history of severe AAR to CM.

P-467
Hepatocellular carcinoma: radioembolization-induced liver
disease occurrences using partition model for dose calculation
A. Hocquelet1, R. Duran2, N. Schaefer3, A. Digklia4, A. Denys5
1Service de Radiodiagnostic et Radiologie Interventionnelle, University
Hospital of Lausanne, Lausanne, Switzerland, 2Radiodiagnostic
and Interventional Radiology, CHUV University Hospital, Lausanne,
Switzerland, 3Radiology and Nuclear Medicine, University Hospital
of Lausanne, Lausanne, Switzerland, 4Medical Oncology, CHUV,
Lausanne, Switzerland, 5Radiology and Interventional Radiology,
CHUV, Lausanne, Switzerland
WITHDRAWN

Robot-assisted trans-arterial chemoembolization for treatment of colon rectal cancer hepatic metastases: first-in-man
safety and efficacy evaluation of the Magellan System

Purpose: To evaluate the safety and efficacy of robot-assisted
trans-arterial chemoembolization (TACE) for treatment of hepatic
metastases
Material and methods: Eight patients colon rectal and
neuroendocrine cancer hepatic metastasis were prospectively enrolled
in a single-center registry to be treated with a robot assisted TACE
using the Magellan robotic catheter. Demographic, pathologic and
procedural variables were recorded. Procedural related complications
and clinical midterm outcomes were also evaluated. Response was
evaluated following RECIST criteria.
Results: A successful robotic assisted cannulation of the celiac trunk
and hepatic artery cannulation was performed in 7/8 patients (88%).
Median selective hepatic artery cannulation and total fluoroscopy time
were 26.3±17.4min
Technical success was successful in all patients. A celiac trunk
dissection was recorded during robot-assisted cannulation that
needed a manual conversion in order to complete the procedure. After
the procedure two pancreatitis were recorded. At 6 and 12 months,
follow-up complete and partial response was present in all patients
(100%)
Conclusion: robot-assisted TACE for treatment of hepatic metastases
is safe and effective with a good potential to treat hepatic metastases.
Large randomized studies are need in order to evaluate the real impact
of this approach in these kinds of patients.

P-469
Electrochemotherapy of cholangiocellular carcinoma at
hepatic hilum
L. Tarantino1, A. Nasto2, G. Busto3, R. Fristachi4, L. Cacace4,
S. Bortone5, P. Tarantino6, R.A. Nasto2
1Interventional Hepatology - Surgery Dpt, A.Tortora Cancer Hospital,
Pagani (sa), Italy, 2Surgery, A.Tortora Cancer Hospital, Pagani(SA),
Italy, 3Oncology, A.Tortora Cancer Hospital, Pagani (sa), Italy,
4Anatomopathology, A.Tortora Cancer Hospital, Pagani(SA), Italy,
5Radiology, A.Tortora Cancer Hospital, Pagani(SA), Italy, 6Oncology,
IEO- European Institute of Oncology, Milano, Italy
Purpose: Electrochemotherapy (ECT) provides non-thermal ablation
of cutaneous as well as deep seated tumors.We evaluated the
feasibility, efficacy and safety of ECT in a prospective series of patients
with unresectable Perihilar-Cholangiocarcinoma (PHCCA)
Material and methods: Five patients with PHCCA underwent ECT.
Three patients underwent percutaneous ECT of the PHCCA. One
patient underwent percutaneous ECT of a large PHCCA and RF ablation
of a synchronous metastasis in the VI segment. Another patient
underwent surgical resection of a CCA nodule in the IV segment and
intraoperative ECT of a large PHCCA in the VIII segment .
ECT was performed under US guidance. Control of the efficacy
was made by contrast-enhanced multiple-detector-computedtomography (MDCT) 4 weeks after treatment. Follow-up entailed
MDCT every 6 months thereafter.
Results: No major complication occurred. The follow-up ranges
from 10 to 30 months (mean 18.8 months, mediane : 18 months) . 4
weeks post-treatment CT evaluation at showed complete necrosis
in 3 cases. These patients are still alive, and follow-up CT controls
show, no local or distant intrahepatic recurrences and no biliary
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duct dilation. In the other 2 patients, CT showed incomplete necrosis
(>90%) at 4-weeks-post-treatment control and local progression of the
disease at 6 months follow-up examination. One of them had bilateral
external biliary drainages and died because of tumor progression at
16-months-follow-up. The other patient, died at 10 months follow-up
for cardiovascular failure not related to the hepatobiliary disease.
Conclusion: ECT seems to be a feasible, safe and effective therapy to
improve prognosis and quality of life of patients with unresectable
PHCCA.

P-470
Prospective randomized trial: tumor response of colorectal
liver metastases after transarterial chemoembolization with
two different protocols using MRI
T.J. Vogl1, M.C. Langenbach1, C. Marco1, R. Hammerstingl2,
J. Scholz2, T. Gruber-Rouh1
1Institut für Diagnostische und Interventionelle Radiologie, Klinikum
der Johann Wolfgang Goethe-Universität, Frankfurt, Germany,
2Institute of Diagnostic and Interventional Radiology, Johann
Wolfgang Goethe-University, Frankfurt Am Main, Germany
Purpose: To prospectively evaluate therapy response of third-line
transarterial chemoembolization (TACE) for colorectal liver metastases
with either degradable starch microspheres (DSM) or Lipiodol using
regular and diffusion MRI.
Material and methods: In total, 50 patients (35 males, 15 females,
mean 62 years, range 40-79) underwent TACE. They were randomly
assigned into two groups: group A receiving DSM and group B
receiving Lipiodol as embolization agents. Chemotherapy consisted
of a combination of Cisplatin, Irinotecan, Mitomycin. Therapy response
was evaluated using MRI with diffusion imaging and unenhanced
MRI sequences, which were performed before each of the three TACE
cycles to obtain tumor volume and apparent effusion coefficient
(ADC). Moreover, contrast-enhanced MRI sequences were performed
before the first and after the last TACE cycle. Tumor response was
evaluated using the RECIST criteria. Differences in tumor volume
response between the Lipiodol and DSM group were calculated with
BIAS using the Friedman-test and the Mann–Whitney-U-Test.
Results: The DSM group showed statistically significant reduction in
the average tumor volume compared with Lipiodol during the course
of the therapy (mean -59%, p = 0.006). Additionally the dynamics of
ADC values during the therapy correlated significantly with therapy
response, stating partial response as responders and stable disease
with progressive disease as nonresponders (p= 0.046). No statistically
significant difference in tumor response was found comparing the
Lipiodol and DSM group.
Conclusion: A statistically significant reduction in tumor volume was
found in the DSM group. No significant difference in tumor response
was found comparing the Lipiodol and DSM group.

P-471
MR elastography (MRE) and MRI as response parameters of
colorectal liver metastases (CRLM) under transarterial chemoembolization (TACE)
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Material and methods: 19 patients with CRLM underwent at least
three sessions of TACE using Mitomycin, Gemcitabine and Lipiodol,
during which three MRE measurements were performed in 4-6week intervals using two different protocols. Both image series were
matched in order to reconstruct the exact intrahepatic relationship.
The images were then overlapped with MRI for tumor parameter and
stiffness measurement.
Results: The results demonstrate correlations between the regional
accumulation of drugs and growth of stiffness in the metastases
vs. the untreated liver lobes. 17 of 19 patients had their dominant
metastases in the right lobe. Overall mean stiffness of the left lobe
was 2.68 kPa after first TACE, 3.13 kPa after second and 3.25 kPa after
third TACE. Compared to this side, mean stiffness in the right lobe was,
on average, 3.27 kPa after first, 3.45 kPa after second and 3.62 kPa after
third session. The stiffness of the dominant metastases of all patients
increased from an overall of 5.32 kPa aft first, 5.79 kPa at second and
6.36 kPa at third session showing an increase of 19.55%, while the
right lobe showed an incrase of 10.72%. Comparing the parameters
of stiffness, the dominant metastases absorbed 12.49% more drugs
than the right liver lobe.
Conclusion: The retrospective results document an increase in
stiffness in the metastases and a comparatively low increase of TACE
drugs in the remaining liver.

P-472
Cone-beam computed tomography-guided percutaneous
radiofrequency ablation of lung tumors: 1 year follow-up
K. Park, H.P. Hong, M.H. Rho
Radiology, Kangbuk Samsung Hospital, Sungkyunkwan University
School of Medicine, Seoul, Korea
Purpose: The aim of this study was to evaluate the safety and
evidence of efficacy of cone-beam computed tomography (CBCT)guided percutaneous radiofrequency ablation (RFA) for lung tumors
with follow-up to 1 year
Material and methods: From January 2016 to December 2016, 14
patients with 25 lung tumors (7 primary lung tumors, 18 metastatic
tumors) were enrolled and treated with percutaneous RFA using CBCT
guidance. Median follow-up duration was 15.9 months (range, 9-23).
Procedure time, technical success, technical effectiveness, frequency
of complication rates and overall survival were evaluated.
Results: The mean diameter of the lung tumor was 12mm (5-21mm).
19 RFA sessions were performed. Mean procedure time was 67.5min
(range 40-120). CBCT-guided lung RFA was performed successfully in
18 sessions (94.7%). When evaluated by enhanced CT 1month after
RFA, the primary technical effectiveness rate was 100%. Complication
after RFA was 4 cases of pneumothorax in 19 session of RFA (21%).
Percutaneous catheter insertion was needed in 2 sessions (10.5%).
There was no mortality related to the lung RFA. The rate of incomplete
local treatment at follow-up CT was 12% per tumor and 14.2% per
patients. 1 patient died after RFA from widespread disease. 1-year
overall survival was 92.85%.
Conclusion: CBCT-guided percutaneous RFA is a safe and effective
technique for the treatment of lung tumors.

T.J. Vogl1, Y. Haas1, K. Eichler2, B. Kaltenbach3
1Institut für Diagnostische und Interventionelle Radiologie, Klinikum
der Johann Wolfgang Goethe-Universität, Frankfurt, Germany, 2Institut
f. Diagnostische u. Interventionelle Radiologie, Universitätsklinik
Frankfurt, Frankfurt A. Main, Germany, 3Radiology, Goethe University
Frankfurt, Frankfurt, Germany
Purpose: To evaluate intraprocedural magnetic resonance
elastography (MRE) and MRI as response parameters of colorectal liver
metastases (CRLM) under transarterial chemoembolization (TACE).

C RSE

CIRSE 2018 Abstract Book

Posters

P-473
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Percutaneous radiofrequency thermal ablation (RFA) of lung
neoplasms using a new 15 G internally cooled jet-tip electrode:
preliminary results

HIFU for the neuroendocrine pancreatic cancer: preliminary
results

F. Carchesio, R. Iezzi, A. Posa, G. Veltri, R. Manfredi
Department of Radiological Sciences, Institute of Radiology,
“A. Gemelli” Hospital - Catholic University, Rome, Italy
Purpose: Aim of our study was to assess the safety and feasibility
of CT-guided RFA in unresectable lung neoplasms, using a new 15 G
internally cooled jet-tip needle.
Material and methods: 10 consecutive patients with lung neoplasms
(< 4cm), both primary and secondary, deemed unsuitable for surgery,
underwent percutaneous CT-guided RFA using a 15G electrode with
3-cm exposed tip. Technical parameters, three dimensions [longaxis diameter (Dl), vertical-axis diameter (Dv) and short-axis diameter
(Ds)], volume and the circularity (Ds/Dl) of the ablation zone as well
as intraprocedural complications were registered. Primary endpoints
were the incidence and grade of adverse events and technical success;
secondary endpoint was complete response determined using CT
and/or FDG-PET performed 6 months after procedure.
Results: A total of 12 nodules were treated (mean diameter: 28mm;
range: 12-38mm). All patients underwent technically successful
procedure without major complications or intraprocedural death.
Mild pneumothorax not requiring a tube drainage placement was
registered in 40% of patients. During the follow-up period, a complete
response was obtained for 11 out of 12 nodules with a partial response
requiring a repeated procedure.
Conclusion: Percutaneous RFA using a 15G internally cooled J-Tip
electrode is a safe and feasible treatment for unresectable lung
lesions, with a high rate of complete response obtained.

P-474
Transarterial chemoembolization with degradable starch
microspheres (DSM-TACE) as second-line treatment in HCC
patients dismissing or inelegible for Sorafenib
F. Carchesio1, R. Iezzi1, A. Posa1, G. Veltri1, A. Gasbarrini2,
R. Manfredi1
1Department of Radiological Sciences, Institute of Radiology, “A.
Gemelli” Hospital - Catholic University, Rome, Italy, 2Department of
Internal Medicine, Gastroenterology and Hepatology, “A. Gemelli”
Hospital - Catholic University, Rome, Italy
Purpose: To evaluate safety, feasibility and effectiveness of
transarterial chemoembolisation with degradable-starchmicrospheres (DSM-TACE) in the treatment of patients with advanced
HCC dismissing or ineligible for multikinase-inhibitor chemotherapy
administration (Sorafenib) due to unbearable side effects or clinical
contraindications.
Material and methods: 40 consecutive HCC patients who underwent
DSM-TACE via lobar approach were prospectively enrolled. Tumor
response was evaluated on MD-CT based on mRECIST criteria. Primary
endpoints were safety, tolerance and overall disease control (ODC);
secondary endpoints were progression free survival (PFS) and overall
survival (OS).
Results: Technical success was achieved in all patients. No intra/periprocedural death/major complications occurred. No signs of liver
failure or systemic toxicity were detected. During the mean follow-up
of 18.2 months an ODC of 52.5% was registered. Progression free
survival was 6.4 months with a median overall survival of 11.3 months.
Conclusion: DSM-TACE seems to be a safe and effective second-line
treatment for HCC patients ineligible for Sorafenib administration or
dismissing it due to progressive disease or unbearable side effects.
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V.A. Solovov
Interventional Radiology, Samara Oncology Centre, Samara, Russian
Federation
Purpose: The aim of this investigation was to evaluate the efficiency
of the HIFU treatment for the patients with neuroendocrine pancreatic
cancer (NPC).
Material and methods: 5 patients with confirmed neuroendocrine
pancreatic carcinoma underwent HIFU treatment between 2014 –
2017. 3 patients had tumor in the head, 2 in the tail. The mean initial
diamantes of the tumor was 2.5 сm (range 2.1-4.8). The treatment
was conducted on ultrasound guided high-intensity focused
ultrasound system FEP-BY02. The patients underwent from 6 to 14
one-hour sessions of HIFU ablation. It were out-patient treatments. No
anesthesia. In the post treatment period, ultrasound examinations and
MRI with contrast enhancement every six months were performed.
Mean follow-up was 23 months (range 9-36). The mean age were 48.4
(33-72) years.
Results: After 3 months, the tumor volume decreased by 30-50 %.
Contrast accumulation with MRI was not observed. No data for disease:
no progression, no metastases.
2 patients had severe pain syndrome before HIFU. After the treatment
it was stopped in 2 weeks. No complications were noticed during and
after the HIFU treatment.
Conclusion: HIFU ablation was a safe, minimally invasive treatment for
neuroendocrine pancreatic carcinoma. Further studies were required.

P-476
Y-90 microspheres radioembolization (TARE) of unresectable
hepatic masses with portal vein thrombosis?
F. Somma1, V. Stoia1, N. Serra1, G. Gatta2, R. D’Angelo1, F. Fiore1
1Interventional Radiology, IRCCS Fondazione Pascale, Naples, Italy,
2Radiology, Università Vanvitelli, Naples, Italy
Purpose: To assess effectiveness and safety of Y-90 in the TransArterial Radio-Embolization (TARE) of unresectable hepatic masses,
not responsive to other loco-regional treatments.
Material and methods: Between November 2005 and November
2012, TARE was performed in 89 patients (55.56% male; 44.45%
female; range of age 36-84years) with unresectable hepatic masses
(lesion-size: 1.1-to-12.3cm) and bilirubine values up to 2.6 mg/dl, 33
of them had PVT. Before treatment, patients were studied with MultiDetector Computed Tomography (MDCT) and angiography. Some
patients underwent the embolization of the Gastro-duodenal artery
using micro-coils. Shunting study was performed with injection of
TC-99MAA through a 3F microcatheter. Proton-Pomp Inhibitors (PPI)
were administered to avoid gastritis and ulcers.
Results: The average dose administered was 1.7GBq. Postradioembolization syndrome was found in some patients. No other
side-effect was observed. mRECIST criteria were used to evaluate the
response. According to the mRECIST criteria at least partial response
was found in 70% of patient three months after the procedure and
in 90.5% at nine months. Mean survival of patients with PVT was
similar to those without thrombosis. Moreover, a regression of PVT
was registered in more than half patients.
Conclusion: TARE is a safe and effective technique in patients with
hepatic tumors, even in case of PVT. PVT could represent a persuasive
indication for this treatment especially in intermediate-advanced HCC.
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P-477
Initial experience with Yttrium-90 microsphere
radioembolization for adolescent hepatic malignancies
T. Appleton Figueira1, R. Murthy2, A.O. Kaseb3, R. Avritscher4,
C. Herzog5, B. Chasen6, A. Mahvash1
1Interventional Radiology, University of Texas MD Anderson Cancer
Center, Houston, TX, United States of America, 2Diagnostic Imaging,
University of Texas MD Anderson Cancer Center, Houston, TX, United
States of America, 3Gastrointestinal Medical Oncology, The University
of Texas MD Anderson Cancer Center, Houston, TX, United States of
America, 4Radiology, UT MD Anderson Cancer Center, Houston, TX,
United States of America, 5Medical Oncology, UT MD Anderson Cancer
Center, Houston, TX, United States of America, 6Nuclear Medicine, UT
MD Anderson Cancer Center, Houston, TX, United States of America
Purpose: Yttrium-90 microsphere (Y-90 RE) radioembolization
is an established approach in the management of adult hepatic
malignancies that circumvents the limitations of tradtitional externnal
beam radiotherapy. Encouraged by the results in the adult population,
we have attempted Y-90 RE in younger cancer patients.
We present the results of our early experience.
Material and methods: Between March 2010 and February 2016,
seven patients with pediatric and adolescence tumors (desmoplastic
small round cell tumor, and fibrolamellar hepatocellular carcinoma)
were submitted to liver Y-90 RE. Patients’ age range was 15 to 24 years.
Patients were considered for Y-90 RE if they had non-resectable, and
non-transplantable liver malignancy, with an ECOG Performance
Status score of less than 2, total bilirubin levels less than 2.0 mg/dL,
AST and ALT less than 5 times the superior normal range values, with
or without portal vein thrombosis.
Administered activity averaged 2.48 GBq (1.29 - 5.2 GBq).
Patients were monitored for adverse events (AE) either by ohone, or
with clinical appointments.
Post-treatment toxicity was evaluated by measuring AST, ALT, total
bilirubin, serum albumin levels, prothrombin time, and international
normalized ratio (INR), and comparing them to pre-treatment values.
Results: No class 3/4 AE, according to the Common Terminology
Criteria for Adverse Events (CTCAE 4.0), were observed. One patient
required overnight admission due to gorin hematoma after second
treatment.
No major hepatic toxicity was noted in any of the treated patients,
with no significant changes in the measured laboratorial parameters.
Conclusion: Yttrium-90 radioembolization is a safe and well tolerated
treatment for non-resectable, non-transplantable, liver malignancies
in the adolescent population.

P-478
Contrast clearance following hepatic transarterial embolization with radio-opaque and non-radio-opaque micro beads in
swine
A.S. Mikhail1, W. Pritchard1, Q.M.B. De Ruiter1, I. Bakhutashvili1,
J. Esparza-Trujillo1, D.L. Woods1, A.L. Lewis2, J. Karanian1, B.J. Wood1
1Center for Interventional Oncology, Radiology and Imaging
Sciences, NIH Clinical Center, Bethesda, MD, United States of America,
2Biocompatibles UK Ltd., BTG International Group Company,
Camberley, United Kingdom
Purpose: To characterize soluble contrast clearance based on
temporal changes in CBCT enhancement following transarterial
embolization (TAE) with radiopaque and radiolucent embolic beads.
Material and methods: This study was approved by the Institutional
Animal Care and Use Committee. Healthy domestic swine received
three intra-arterial injections into different liver lobes: 1) free contrast
(10mL,Omnipaque 350); 2) radiolucent beads (RLB) (70-150µm,LC
Bead ®) suspended in contrast; and 3) radiopaque beads (ROB)
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(70-150µm,LC Bead LUMITM) suspended in contrast. Beads were
delivered under fluoroscopy until stasis. Sequential CBCT scans were
acquired following administration of beads and/or contrast at 2, 4,
8, 16, 32, 48 and 64min. Intensity-based image segmentations were
performed to assess relative changes in enhancement over time
including total enhanced blood vessel length (EBVL) and enhanced
volume (EV).
Results: EBVL and EV decreased until reaching zero 16 and 48min after
injection of contrast alone and RLB with contrast, respectively. For ROB
administered with contrast, EBVL and EV decreased by 40 and 58%
by 48min post-TAE, respectively, with no further decreases observed.
ROB and RLB with contrast demonstrated similar patterns of contrast
clearance whereby >95% occurred by 32min post-TAE.
Conclusion: Washout of contrast in normal liver occurred over a
similar time course for ROB and RLB with complete clearance by 48min
following TAE, but with persistent vascular opacification with ROB, as
expected. While it is unclear if tumor behaves with similar patterns,
the washout curves in normal tissue could still inform timing of CBCT
or CT assessment post-TAE with ROB, which often includes normal
liver tissue.

P-479
Microwave ablation of hepatocellular carcinoma using a new
percutaneous device and results of combination therapy:
preliminary results
M. Fiaz
Radiology, Superior University, Lahore, Pakistan
Purpose: Thermal ablative techniques have gained increasing
popularity as safe and effective options for patients with unresectable
solid malignancies. To assess efficacy of microwave as mode of
treatment in HCC.
Material and methods: Under ultrasound and CT guidance 30 HCCs
in 22 patients were treated through a percutaneous approach. The
median diameter of lesions was 2.3 cm (range=2.0-8.0 cm); 14 lesions
had a diameter greater than 30 mm. We used a microwave generator
(ECO for Microwave Ablation) connected to a 14- or 16-gauge coaxial
antenna . Contrast-enhanced computed tomography scan was carried
out one month after treatment, and then every three months to assess
efficacy.
Results: Complete ablation was achieved in 84.3% of the lesions after
a mean of 1.03 percutaneous sessions. For small HCCs (diameter <3 cm)
complete necrosis was obtained in 100%. Local tumor progressions
were found in 3 treated lesions (15.1%) a median of 10.5 months after
ablation. Minor complications occurred in 5.1% procedures. No deaths,
or other major complications occurred.
Conclusion: In our experience, the new device for microwave ablation
proved to provide an effective and safe percutaneous ablative
method, capable of producing large areas of necrosis. Combination
therapy with microwave ablation followed by TACE is very good tool
for large sized tumours.

P-480
Microwave ablation (MWA) of liver metastases from pancreatic
neuroendocrine tumor (pNET): preliminary results with a new
generation system
G. Brembilla1, P. Marra2, F. Ratti2, S. Partelli3, M. Salvioni2,
S. Gusmini2, L. Aldrighetti2, M. Venturini2, F. De Cobelli2
1Radiology, IRCCS San Raffaele, Milano, Italy, 2Radiology, Vita-Salute
University, San Raffaele Hospital, Milan, Italy, 3Surgery, IRCCS San
Raffaele, Milan, Italy
Purpose: MWA is in the panel of treatment for pNET liver metastases
in symptomatic oligometastatic patients. Many case series in the
literature, most based on radiofrequency ablation (RFA), report
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variable rates of efficacy with relatively high rates of local tumor
progression (LTP). We aimed to report our preliminary results, using a
new generation high-power MWA system.
Material and methods: In the last two years, seven patients
underwent liver MWA in our institution for the treatment of
synchronous (n=4) or metachronous (n=11) pNET metastases (total
nodules=15). MWA procedures were performed either percutaneously
(n=5) or during surgery (n=10), using a 100W/2450MHz Microwave
Generator (Emprint, Medtronic). Resection of the pancreatic neoplasm
was performed synchronously to MWA treatment in 2 patients. DCE-CT
or MRI were used to assess 1-month complete ablation (CA) and LTP
at follow up.
Results: CA was achieved in 100% of cases. No complications occurred.
Overall LTP was 0% at a mean observation time of 11.8 months (9-18).
One patient developed liver disease progression after 15 months,
however without recurrence at ablation site.
Conclusion: In our preliminary experience, MWA performed with a
new generation system provided excellent results for the treatment
of pNET liver metastases. During follow up, although limited, no LTP
was observed. Even if the utility of loco-regional treatment of pNET
liver metastases is still debated, we believe that MWA with a new
generation system provide good cost-benefit ratio in oligo-metastatic
patients.

P-481
Technique standardization and dose optimization of CBCT as
guidance for iVATS procedure in small pulmonary nodules
I. Baralis1, S. Bongiovanni1, F. Pedrazzini1, E. Peano1, D. Ghirardo1,
A. Stanzi2, G. Melloni2, A. Balderi1, M. Grosso1
1Radiology, Ospedale Santa Croce e Carle, Cuneo, Italy, 2Thoracic
Surgery, Ospedale Santa Croce e Carle, Cuneo, Italy
Purpose: To evaluate feasibility of image guided Video Assisted
Thoracoscopic Surgery (iVATS) in Hybrid Operating Room (Artis
Zeego) and optimization of Cone Beam CT (CBCT) acquisition for small
pulmonary nodules localization.
Material and methods: From April 2016 to December 2017, 20
patients underwent iVATS wedge resection. Lesions were smaller
than 1 cm, subsolid, at least 1 cm from pleura or in dystrophic areas.
Under general anesthesia and in lateral decubitus a CBCT acquisition is
performed to plan needle trajectory to the lesion. Two protocols were
used, a 12s DCTLargeVolume and 5s DRBODYCARE. The first protocol
scans large volumes instead the second allows to shrink the field to
the region of interest. The dedicated software Syngo iGuide Needle
Guidance provided fluoroscopic guidance to target nodule. Dose Area
Product (DAP) was calculated and effective dose with MonteCarlo
methods extimated.
Results: Median localization time resulted 30 minutes (range 17-56
min). Median total DAP is 173,20 Gycm² (range 111,80 - 240,07 Gycm²)
in 12s protocol, while 11,46 Gycm2 (range 1,97 - 45,7 Gycm²) in 5s.
Effective dose were 7,21 mSv (4,65 - 9,99 mSv) and 0,47 (0,08 - 1,89 mSv)
in 12s and 5s protocol respectively. C-Arm rotation was changed from
220° (-170°, +30°) to 200° (+100°, -100°) in 5s protocol.
After optimization, there was a 15 times dose reduction between the
two protocols.
Conclusion: VATS with iGuide Needle Guidance is an helpful singlestage procedure for detection and removal of small pulmonary
nodules, it allows a lower dose and easier localization than traditional
technique with percutaneous injection of 99mTc-MAA. Protocol
optimization on phantom demonstrated further dose reduction.
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P-482
The effect of statins on liver function in patients undergoing
palliative endovascular therapy for liver cancer
R. Cochran1, I.G. Newton1, A. Picel2, R. Melikian2, H. Aryafar1
1Dept. of Radiology, Division of Interventional Radiology, University
of California San Diego Medical Center, La Jolla, CA, United States of
America, 2Radiology, University of California San Diego, San Diego, CA,
United States of America
Purpose: To determine the effect of HMG-CoA reductase inhibitors
(statins) on liver function tests (LFTs) in primary liver cancer patients
undergoing transarterial locoregional therapy.
Material and methods: This is a retrospective study of 150 primary
liver cancer patients who underwent transarterial locoregional
therapy (between January 2011 and December 2016), comparing preand post-intervention LFTs between those who were concurrently
prescribed a statin (N=50) and controls who were not taking a statin
(N=100).
Results: At baseline, there were no significant differences in gender,
BCLC stage or type of intervention performed between groups.
However, several demographic differences were observed: the
statin group patients were significantly older (69.7 vs 62.2 years; P
< 0.001), more likely to be prescribed aspirin (54% vs 9%; P< 0.001),
more likely to have non-alcoholic steatohepatitis (28% vs 5%; P =
0.0001), and less likely to be HCV positive (30% vs 74%; P <0.0001).
The mean pre-intervention LFTs were closer to normal in the statin
group as compared to controls: total bilirubin (0.9 vs 1.3 mg/dL; P =
0.009), INR (1.1 vs 1.2; P = 0.007), albumin (3.8 vs 3.4 g/dL; P = 0.005)
and platelet count (155 vs 113 number/μL; P = 0.002). The statin group
demonstrated lower mean pre-intervention MELD-Na scores (9 vs 11;
P = 0.02), ALBI scores (-2.42 vs -2.09; P 0.002) and FIB-4 indices (5.7 vs
7.5; P = 0.02). There were no significant differences between groups in
the pre/post-intervention percent change in aminotransferase levels
(AST and ALT), MELD-Na score, ALBI score or FIB-4 index.
Conclusion: Statin administration at the time of transarterial
locoregional therapy for primary liver cancer does not negatively
impact liver function and might improve baseline liver function.

P-483
Comparison between TARE and TACE in patients with
intermediate and advanced HCC
I. Baralis1, S. Bongiovanni1, E. Peano1, F. Pedrazzini1, S. Chauvie1,
P. Salomone2, A. Balderi1, M. Grosso1
1Radiology, Ospedale Santa Croce e Carle, Cuneo, Italy, 2Internal
Medicine, Ospedale Santa Croce e Carle, Cuneo, Italy
Purpose: To compare one year Overall Survival (OS) in patients treated
with radioembolization (TARE) and chemoembolization (TACE) and
analyze their complications.
Material and methods: Between December 2005 to May 2017 a
retrospective analysis on 98 TARE performed in 90 patients and 579
TACE in 300 patients was done.
Complications rate in both groups was calculated and follow-up
leaded until one year from last treatment.
Kaplan-Meier curves were extimated for OS.
Results: TARE patients, according to BCLC criteria, belong to: 2% stage
A, 39% stage B and 59% stage C. HCC median diameter was 7,86 ± 4,33
cm. Post-procedural infections occurred in 8% while ascites in 38% and
haematemesis in 4,5%. In this cohort OS was 48%.
Instead TACE group was composed of 44,7% patients in stage A, 46,3%
in stage B and 9% in stage C. Liver lesions median diameter was 4,58
± 2,40 cm. 48,7 % were treated more than once. 11% of subjects
presented an infection, moreover ascites was noticed in 31% and
haematemesis in 3,3%. 1 year OS resulted 66%.
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Two groups OS were compared resulting statistically significative (P
< 0,05).
Conclusion: TARE is performed in more advanced Barcelona stage
and in bigger lesions compared to TACE.
Regarding complications, infections were observed more frequently
after TACE while ascites and haematemesis were more common in
TARE. A better survival rate was seen in TACE than in TARE. This data
could be referred to the different stage presentation of patients and
must be validated with further controlled and randomized trials.

P-484
Occlusafe balloon occlusion TACE in HCC treatment: initial
experience
A. Dapoto, R. Nani, D. Zannoni, G. Preziosa, R. Agazzi, S. Sironi
Radiologia, Università degli Studi di Milano Bicocca / Ospedale Papa
Giovanni XXIII Bergamo, Bergamo, Italy
Purpose: Balloon microcatether is a new device introduced into
clinical practice to improve results of lipiodol - chemoembolization
treatments for HCC.
We report here ours experience with such device.
Material and methods: Since march 2017 we treated with Occlusafe
9 patients (age 63-79 years) with 14 nodules of HCC (14-27 mm).
During the procedure twice we had the burst of the balloon at the
tip of the device, so we used overall 11 microcatheters. In 7 treatment
intrahepatic blood pressure was measured with and without flow
occlusion. All patients underwent TC follow-up 1 and 3 months after
treatment, 6 patients even 6 months later.
Results: In all but three nodules, we had a strong and homogeneus
accumulation of Lipidol in HCC, with coin like appearence. Lipiodol
accumulation was persistent in all HCC less one in which a neoplasm
recurrence occurred; interesting in this lesion ROI mesurement at one
month CT scan, showed a lower value (486 HU vs 1100 or greater HU).
In three lesions no lipiodol accumulation was present at one month
CT scan; this occured in one patient with an artero-portal shunt, even
if the tip of the microcatheter was far beyond the shunt and a good
result was detected at the end of the treatment.
Conclusion: In our initial experience, Occlusafe seems useful to
improve efficacy and selectivity of intra-arterial treatments of liver
tumors, as they prevent reflux. Surely future studies, hopefully
prospective, would serve to show any clinical benefit to the current
standard of treatment.

P-485
Type of progression in metastatic colorectal patients after
treatment with radioembolization
J. Jongen1, J. van Roekel2, M.L.J. Smits2, S. Elias3, M. Koopman4,
O. Kranenburg1, I.H.M. Borel Rinkes1, M.G.E.H. Lam5
1Surgery, University Medical Center Utrecht, Utrecht, Netherlands,
2Radiology, University Medical Center Utrecht, Utrecht, Netherlands,
3Epidemiology, Julius Center Research, Utrecht, Netherlands,
4Oncology, University Medcial Center Utrecht, Utrecht, Netherlands,
5Radiology & Nuclear Medicine, University Medical Center Utrecht
(UMCU), Utrecht, Netherlands
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(n=35), growth of existing extrahepatic lesions (n=37) and/or new
extrahepatic lesions (n=57). Progression on multiple levels was seen in
46 patients. Seventy-three percent of the total cohort presented with
extrahepatic lesions at 3-month follow-up. Presence of extrahepatic
lesions at baseline increased the chance of development of new
extrahepatic lesions (OR=3.16, 95%CI [1.3;8.1]), and new lesions in
general (OR 2.99, 95%CI [1.2;8.1]). Sixty percent of the patients without
extrahepatic lesions at baseline were diagnosed with progressive
disease at 3-month follow-up compared to 95% with extrahepatic
lesions at baseline (p<0.0001). Patients with extrahepatic disease at
baseline had a worse median overall survival compared to patients
without extrahepatic disease at baseline (9.4 versus 11.7 months)
(HR=1.49, 95% CI [0.96;2.32]).
Conclusion: Patients with extrahepatic disease at baseline have a
significantly higher chance of progression and worse prognosis after
treatment with radioembolization, compared to patients without
extrahepatic disease at baseline.

P-486
Evaluation of DSM-TACE effectiveness in patients with intermediate stage HCC: our preliminary experience
M. Femia1, A.M. Ierardi2, M. Petrillo2, S.A. Angileri2, C. Floridi2,
G. Carrafiello3
1Postgraduation School in Radiodiagnostics, University of Milan,
Milano, Italy, 2Radiology, University of Milan, San Paolo Hospital,
Milan, Italy, 3Diagnostic and Interventional Radiology, University of
Milan, Milan, Italy
Purpose: To investigate the effectiveness of degradable-starchmicrosphere (DSM-TACE) in the treatment of patients with
intermediate stage hepatocellular carcinoma (HCC) uneligible for
surgical resection.
Material and methods: Intermediate stage HCC patients unfit for
surgical resection were retrospectively evaluated. Patients underwent
contrast-enhanced CT scan before and within 3 months after DSMTACE treatment. DSM-TACE was performed either via lobar approach
or super-selectively through vessels feeding the target lesion. Early
response evaluation was performed according each single treated
lesion following mRECIST criteria. In case of doubts regarding the
intraprocedural DSM-TACE images were evaluated and compared
with pre-procedural scans.
Results: Out of 39 consecutive patients, 21 patients were enrolled in
our analysis, 10 patients performed the post-procedure CT, 5 patients
showed a difference in pre- and post-procedure imaging technique
and in 3 patients there were doubts in the lesions targeted during the
procedure. Out of 21 patients included, 11 patients showed a complete
response, 6 patients showed a partial response and 4 patients had a
stable disease. The mean decrease per single lesion was 62%, while
the mean reduction per single patient was 67%.
Conclusion: According to our preliminary data, DSM-TACE is an
effective treatment strategy in the management of patients with
intermediate HCC not eligible for surgery, however longer follow-up
is needed.

Purpose: Despite adequate tumor targeting, most metastatic
colorectal cancer patients experience progressive disease early after
radioembolization (RE) treatment. To investigate the need for a more
restricted patient selection, the mode of progression was assessed.
Material and methods: Intra- and extrahepatic lesions from 90
eligible patients were evaluated according to RECIST 1.1 at baseline
and 3 months post-RE. Correlations between baseline characteristics
and mode of progression, as well as survival, were evaluated.
Results: Progressive disease (69 patients; 77%) was based on growth
of existing intrahepatic lesions (n=20), new intrahepatic lesions
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P-487
Combination of preoperative ultrasonographic mapping and
radio-guided occult lesion localization(ROLL) in patients with
locally recurrent/persistent papillary thyroid cancer: a pilot
study
A.M. Elsaadany, M. Alrowaily
Radiology, King Faisal Specialist Hospital & Research Centre, Riyadh,
Saudi Arabia
Purpose: Better follow-up of patients with thyroid cancer and more
sensitive detection leads to detection of recurrences in the neck.
Our aim is to explore the feasibility of (ROLL) for radio-iodine negative
cervical recurrences from thyroid cancer in patients with previously
operated neck compartments to improve the surgical success and
reduce the complication rates.
Material and methods: Pre and postoperative Tg levels and neck
US were performed. The results of fine needle aspiration (FNA)
cytopathology were available.
In the morning of surgery, biopsy proven recurrent/persistent tumoral
lesions were injected with Tc-99m labeled macro-aggregated albumin
under US guidance. Thyroid bed exploration was carried out based on
the location of lesions with the guidance of intra-operative gamma
probe and neck map. The lesions showing high count rates were
resected and labeled separately for histopathologic study and to
ascertain removal of the radiolabeled lesions.
Results: Total of 10 patients (6 females and 4 males) were included.
Technical success rate was achieved in all patients with successful
surgical removal of the lesions. All the lesions removed were positive
on histopathologic assessment.
Significant drop of the TG levels was achieved in all patients.
Conclusion: The ROLL technique is feasible in patients with locoregional recurrence particularly useful in patients already submitted
to cervical dissections and/or with small lesions located in surgically
difficult sites. It can therefore have clinical role in the management of
cervical recurrences.

P-488
Irreversible electroporation in central renal tumor
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in the renal hilium near blood vessels or the renal pelvis. The technique
is safe and effective, and could be an alternative to a probable
nephrectomy.

P-489
Selective internal radiotherapy (SIRT) of unresectable HCC:
correlation of potential predictive parameters
J. Kahn1, W.M. Lüdemann1, D. Pustelnik1, B. Gebauer2, D. Geisel1,
D. Schnapauff1, G. Wieners3
1Department of Radiology, Charité Berlin, Berlin, Germany, 2Klinik für
Strahlenheilkunde, Charité Universitätsmedizin Berlin, Berlin, Germany,
3Diagnostic and Interventional Radiology, Charité University Medicine,
Berlin, Germany
Purpose: Arterial tumor vascularisation of HCC is an influential factor
on treatment response after selective internal radiotherapy (SIRT). The
potential of a segmentation-based assessment method (qEASL) to
determine predictors of treatment response using three-dimensional
target lesion vascularization on contrast-enhanced (CE-) MRI (Gd-EOBDTPA) before and after SIRT of HCC was evaluated.
Material and methods: 58 HCC patients who underwent their
first SIRT procedure between February 2010 and May 2017 were
retrospectively included in this study. Semi-automatic qEASL
sequencing of up to 5 target lesions or coherent lesion conglomerates
was done in T1 native and arterial CE with layer-by-layer consideration
of tumor demarcation in Gd-EOB-DTPA late phase. Pre treatment
baseline MR was correlated with the first follow-up MR conducted at
least 2 months after SIRT intervention in respect to total tumor volume
(TTV) and qEASL enhancing tumor volume (ETV) using Spearman’s
correlation.
Results: TTV showed very strong and highly significant correlation
(Spearman’s rho 0.89, p<0.01) between pre and post interventional
MR imaging. ETV also showed strong and significant correlation
(Spearman’s rho 0.70, p<0.01) between pre and post SIRT MR imaging.
Conclusion: The results show that pre SIRT assessment of TTV and
ETV using the qEASL method may predict post interventional tumor
volume and encourage to further evaluate outcome parameters such
as patient survival time.

A. Camacho Martínez, J.M. Abadal Villayandre, E. Galvez,
M.J. Alvarez
Radiology, Hospital Universitario Severo Ochoa, Madrid, Spain

P-490

Purpose: Communicate our experience in the percutaneous treatment
of kidney cancer (T1aN0M0), localized centrally in the hilium, with
irreversible electroporation (IRE).
Material and methods: Seven patients with central T1a, were
treated percutaneously with CT and Ultrasound guidance, with
IRE (Nanoknife,Angiodynamics). Two patients were functionaly
monorenal. The procedures were carried outunder general anesthesia
and double ECG control because of the need to synchronize the
NanoKnife system with the heart rate.
Ultrasound and blood analysis were made within the hospitalization
time and follow up CT scans were scheduled at 3, 6 12 months. Clinicalradiological success was evaluated using mRECIST criteria.
Results: The mean operating time was 3,5 hours, with a mean
discharge time from the hospital of 1.2 days.
One patient, presented a major complication in the first 24 hrs. ( An
obstructive uropathy secondary to tumoral inflammatory response),
that required a nephrostomy catheter
Mean follow-up was 22 months. Local recurrence presented in one
patient at 12 months, and was retreated with IRE
Conclusion: Irreversible electroporation is a new percutaneous
technique that allows the treatment of kidney tumors (T1a) located

M. Mauda-Havakuk1, E. Levy1, V. Krishnasamy1, V. Anderson1,
F. Antonio2, M. Edgerly3, M.S. Hughes4, J. del Rivero3, B.J. Wood5
1Center for Interventional Oncology, Radiology and Imaging Sciences,
NIH Clinical Center, Bethesda, MD, United States of America, 2Division
of Medical Oncology, Columbia University Medical Center, New York,
NY, United States of America, 3Medical Oncology Branch, National
Cancer Institute, Bethesda, MD, United States of America, 4Thoracic and
GI Oncology Branch, National Cancer Institute, Bethesda, MD, United
States of America, 5Department of Radiology, NIH Clinical Center / NCI,
Bethesda, MD, United States of America

Percutaneous and arterial interventional oncology for metastatic adrenocortical carcinoma

Purpose: To evaluate survival rates in patients with ACC whose
treatment included interventional oncology procedures for metastatic
ACC, a rare malignant neoplasm with a typical short life expectancy.
Material and methods: Retrospective review was performed of
patients who received ablation and/or embolization treatment
between 1999 and 2017 for metastatic ACC at the National Institute
of Health.
Results: Forty-one patients (mean age 51±12) were included.
The procedures were performed over time in multiple sessions at
different anatomic sites (liver (48), lung (14), retroperitoneum (5),
bone (4), subcutaneous (2), intracaval (1)). Radiofrequency, microwave,
cryoablation (45, 18, 3 respectively) were used in 69 ablation treatment

Posters

CIRSE 2018 Abstract Book
sessions (1.9 per patient, range 1-9) with 1-3 lesions treated per
session. Four ablations were performed during liposomal doxorubicin
infusion. Intra-arterial procedures included Dox drug-eluting beads,
bland embolization or Melphalan delivery (31, 5, 1 respectively) were
performed in 13 patients in 37 treatment sessions (2.8 per patient,
range 1-8).
As of most recent 2018 analysis, 16 patients are considered alive, their
median follow up time from diagnosis was 130 months (range 36-272),
and only 43 months follow up (range 2-131) for the patients that died.
Two- and five-year overall survival rates for all patients included were
80% and 39%, respectively.
This uncontrolled retrospective survival compares favorably with the
reported 7% five years survival of metastatic ACC patients treated with
presumably a more conventional approach.
Conclusion: The use of minimally invasive procedures is a safe
approach that may be associated with prolonged life expectancy in
select patients with metastatic ACC.

P-491
Stereotactically navigated percutaneous microwave ablation (MWA) compared to conventional MWA: a matched pair
analysis
L.P. Beyer, L. Lürken, B. Pregler, J. Schaible, P. Wiggermann
Department of Radiology, University Hospital Regensburg, Regensburg,
Germany
Purpose: To compare CT-navigated stereotactic microwave
ablation (SMWA) to non-navigated conventional MWA (CMWA) for
percutaneous ablation of liver malignancies.
Material and methods: A matched pair analysis of 36 patients who
underwent MWA of primary or secondary liver malignancies (10
hepatocellular carcinoma (HCC), 8 metastases) was conducted. A total
of 18 patients undergoing SMWA were included in this prospective
study. Patients were matched in terms of tumor size, liver segment
and entity to retrospective CMWA procedures. The endpoints were
procedure time, accuracy of needle placement, technical success rate,
complication rate and dose-length product (DLP).
Results: The procedure durations were 23.9 minutes (SD 3.7) for
CMWA and 21.8 minutes (SD 16.3) for SMWA (p = 0.22). The procedural
accuracy for SMWA and CMWA was identical for both groups (3.7 mm).
The total DLP was significantly lower for SMWA than for CMWA (2115
mGy*cm (SD 276) vs. 3109 mGy*cm (SD 1137), respectively; p < 0.01).
Complete ablation without residual tumor was observed in 94 % (17
of 18) of SMWA and in 83 % (15 of 18) of CMWA patients (p = 0.31). No
complications occurred.
Conclusion: SMWA is highly accurate and reduces the radiation dose
without increasing the procedure time.

P-492
Electroporation based ablation techniques: an indication
for peri-hilar liver tumors?
L. Tarantino1, A. Nasto2, G. Busto3, S. Bortone4, R. Fristachi5,
L. Cacace5, P. Tarantino6, R.A. Nasto2, M. Romano7
1Interventional Hepatology - Surgery Dpt, A.Tortora Cancer Hospital,
Pagani (sa), Italy, 2Surgery, A.Tortora Cancer Hospital, Pagani(SA), Italy,
3Oncology, A.Tortora Cancer Hospital, Pagani (sa), Italy, 4Radiology,
A.Tortora Cancer Hospital, Pagani(SA), Italy, 5Anatomopathology,
A.Tortora Cancer Hospital, Pagani(SA), Italy, 6Oncology, IEO- European
Institute of Oncology, Milano, Italy, 7Anesthesiology, A.Tortora Cancer
Hospital, Pagani(SA), Italy
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patients with Hepatocellular Carcinoma (HCC) or Cholangiocarcinoma
(CCC) or lever Metastasis (MET) infiltrating the hepatic hilum .
Material and methods: 23 consecutive patients (15M,8F; 43-85
year, mean:64 year), with 15 HCCs, 6 CCCs, 2 METs (1 from colon, 1
from breast carcinoma) (diameter range: 2.5-7.5 cm; mean:4.3 cm)
underwent ECT (19 cases; diameter range 2.5–6.0 cm) or IRE (4 cases;
diameter range : 4.5–7.5 cm). 9 HCC patients had portal vein tumor
thrombosis. 18 patients underwent Ultrasound guided percutaneous
ablation, 5 (3 IRE, 2 ECT) were treated during laparatomy. All patients
underwent contrast-enhanced-MDCT (CT) 4 weeks after treatment
and follow-up CT controls every 6 months thereafter.
Results: No perioperative major complication or damage to hilar
biliary ducts occurred. 2/23 (8.6%) patients died 4-5 weeks after
treatment because of hemorrhage from gastroaesophageal varices
(GAV). 4-weeks post-treatment CT showed complete ablation in
14/21(67%) and partial necrosis in 7/21(33%) cases. Follow-up ranged
from 6 to 36 months (median:14 months). CT showed local recurrence
in 9/21 (43%) cases within 6-18 months. During follow-up, 7 patients
died for tumor progression at 6–22 months. 5 died at 6,9,10,10 and 12
months because of liver failure in 3, hemorrhage from GAV in 1 and
cardiovascular failure in 1 case, respectively. 11/23(48%) patients are
still alive at 18-36 months follow-up.
Conclusion: IRE and ECT seem to be feasible, safe and effective
treatments for local control of tumors at hepatic hilum.

P-493
Vascular lake phenomenon as a predictor of tumor response in
HCC patients that underwent DEB-TACE
R.N. Cavalcante1, F. Nasser1, J.M. Motta-Leal-Filho1, B.B. Affonso1,
F.L. Galastri1, B.D. Fina1, R.G. Garcia1, N. Wolosker2
1Radiologia Intervencionista, Hospital Israelita Albert Einstein, São
Paulo, Brazil, 2Cirurgia Vascular, Hospital Israelita Albert Einstein, São
Paulo, Brazil
Purpose: To compare local and overall radiological tumor response
rates in patients with and without vascular lake phenomenon (VLP)
induced during DEB-TACE for HCC.
Material and methods: From 2011 to 2014, 200 consecutive patients
with 323 HCC nodules underwent first session DEB-TACE. According
to the occurrence of VLP during DEB-TACE, patients were categorized
in two groups. Pre and post treatment imaging studies (CT or MRI)
were performed. Primary endpoint was the assessment of local and
overall tumor response rates, evaluated by mRECIST, comparing the
VLP Group and the non-VLP Group. Secondary endpoints were the
determination of incidence rate and predictive factors for the VLP.
Results: Tumor response evaluation on nodule-based analysis
(p<0.001), target lesion response analysis (p=0.003) and overall
response analysis (p=0.004) showed that the VLP group presented
a higher objective response rate than the non-VLP group. Regarding
secondary endpoints, the VLP was observed in 39/323 (12.1%) of the
treated lesions. At multivariate analysis, the predictive factors for VLP
occurrence were tumor size ≥ 3 cm in diameter (OR 13.95; 95% CI 3.6054.05), presence of a pseudocapsule (OR 6.67; 95% CI 1.45-30.59) and
alpha-fetoprotein levels (OR 1.004; 95% CI 1.000-1.007).
Conclusion: VLP seems to be associated with better local and overall
responses in HCC patients who underwent DEB-TACE.

Purpose: We evaluated efficacy and safety of Irreversible
Electroporation (IRE) or Electrochemotherapy (ECT), two
Electroporation based non-thermal ablation techniques, in a series of
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P-494
Comparative study of absolute ethanol versus n-butyl-2-cyanoacrylate in percutaneous portal vein embolization before
hepatectomy
S. Sugawara1, Y. Arai1, M. Sone2, C. Ito1, S. Wada1, T. Hasegawa1,
N. Umakoshi1, T. Kubo2
1Department of Diagnostic Radiology, National Cancer Center Hospital,
Tokyo, Japan, 2Radiology, National Cancer Center Hospital, Tokyo,
Japan
Purpose: To evaluate the efficacy of absolute ethanol and n-butyl2-cyanoacrylate (NBCA) in portal vein embolization (PVE) before
hepatectomy.
Material and methods: From January 2012 to February 2016, 61
patients (43 males, 18 females; median age 69 years [range, 26-86] )
underwent PVE with ethanol (January 2012 to January 2014, n=27) or
NBCA (from February 2014 to February 2016, n=34). Primary endpoint
was increase in the ratio of non-embolized liver volume to total liver
volume (NEL/TLV ratio) which was evaluated based on CT volumetry
before and after PVE retrospectively. Change in embolized liver
volume (EVL) and non-embolized liver volume (NELV), and adverse
events were evaluated as the secondary endpoint.
Results: Increase in NEL/TLV ratio was significantly higher in ethanol
group than NBCA group (13.0% vs 9.5%, p=0.003). ELV significantly
decreased in ethanol group than NBCA group (-191.9ml vs -99.2ml,
p=0.001). The increase in NELV did not show significant difference
(129.4ml vs 116.0ml, p=0.442). In ethanol group, grade 3 to 4 (CTCAE
ver.4) transient elevation of aspartate aminotransferase and alanine
aminotransferase occurred in 22 (81.5%) and 22 (81.5%) patients, while
they were found in 1 (3.0%) and 1 (3.0%) patient in NBCA group. One
patient with hepatic necrosis (grade 2) was observed in ethanol group
(3.7%), and 2 patients with liver abscess (grade 3) were found in NBCA
group (5.9%).
Conclusion: PVE with absolute ethanol showed greater increase in
NEL/TLV ratio than NBCA, but no significant difference was found in
increase in NELV.

P-495
Selective internal radioembolization therapy with Yttrium-90
for hepatic metastasis from uveal melanoma: a retrospective
case series
J. Zheng1, Z. Irani1, D. Lawrence2, K. Flaherty2, R. Arellano1
1Radiology, Division of Interventional Radiology, Massachusetts
General Hospital, Boston, MA, United States of America, 2Oncology,
Massachusetts General Hospital, Boston, MA, United States of America
Learning objectives: To evluate the safety and efficacy of selective
internal radioemboliztion therapy with yttrium-90 (90Y-SIRT) in
patients with metastasis from uveal melanoma (UM).
Background: Uveal melanoma (UM) is the most common primary
intraocular malignant tumor in adutls. Approximately 50% of patients
develop metastses after the initial diagnosis and treatment, and the
liver is involved in more than 90% of distant metastases. Liver-directed
regional therapies are presently the primary means for treating hepatic
metastasis of UM.
Clinical Findings/Procedure: Materials and Methods: Between
March 2013 to August 2017, 13 patients were treated with 90Y-SIRT
. Hepatic progression-free survival (hPFS) and overall survival (OS)
were calculated . Adverse effects (clinical and laboratory toxicity) were
graded according to the Common Terminology Criteria for Adverse
Events (CTCAE 4.03).
Results: Nine patients had received CTLA-4 or PD-1 antibodies prior
to 90Y-SIRT . A complete response (CR) was observed in 1 (7.7%),
partial response (PR) in 2 (15.3%), stable disease (SD) in 6 (46.2%), and
progressive disease (PD) in 4 (30.8%) patients. The median OS from
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diagnosis of hepatic metastses was 24.0 (range: 7.0 to 50.5) months,
the median hPFS and OS from the initial 90Y-SIRT treatment was 6.0
(range: 1.0 to 27.0) and 10.5 (range: 1.0 to 32.0) months respectively. 12
patients had grade 1 or 2 clinical toxicities, and one patient had grade
3 toxicity in the form of a peptic ulcer.
Conclusion: 90Y-SIRT is a safe in patients with hepatic metastasis of
UM who receive immune checkpoint antibodies before or after liverdirected therapy.

P-496
Trans-arterial chemoembolization with doxorubicin-eluting
beads in the treatment of hepatocellular carcinoma rupture
H. Li
Radiology, The 2nd Xiangya Hospital of Central South University,
ChangSha, China
Learning objectives: We describe 11 cases of spontaneous
ruptured hepatocellular carcinoma (HCC) treated by trans-arterial
chemoembolization with doxorubicin-eluting beads (DEB-TACE).
1. Acute therapies for spontaneous ruptured HCC.
2. Safety and efficacy of using DEB-TACE for ruptured HCC.
Background: Spontaneous rupture of hepatocellular carcinoma (HCC)
is life threatening, while the standard treatment remains ambiguous.
To date, doxorubicin-eluting beads (DEB) combined with TACE for the
treatment of this disease has not been reported.
Clinical Findings/Procedure: A total of 11 cases of spontaneous
rupture of hepatocellular carcinoma hemorrhage, who were treated
with DEB‐TACE at the Second Xiangya Hospital of Zhongnan University
(Changsha, China) between 2014 and 2016, were collected. Review
computed tomography or magnet resonance imaging was routinely
performed for 1, 3 and 6 months after the procedure. The tumor
response was evaluated based on the Modified Response Evaluation
Criteria In Solid Tumors (mRECIST). Post-operative complications
were classified according to the National Cancer Institute Common
Terminology Criteria. The patients were followed-up for 1-6 months, all
11 cases show successful hemostasis without technical complications.
The survival rates 1, 3 and 6 months after treatment were 81.8(9/11),
63.6 (7/11) and 54.5% (6/11), respectively.
Conclusion: DEB-TACE appears to be a safe and effective method in
the treatment of spontaneous rupture of hepatocellular carcinoma
hemorrhage. DEB-TACE is able to achieve immediate hemostasis and
create favorable conditions for follow-up treatment.

P-497
Effectiveness of automated tumor-feeder detection software
(ATDS) using CT arteriography images in super-selective transarterial chemoembolization for hepatocellular carcinoma
T. Kubo, Y. Arai, M. Sone, S. Sugawara, C. Itoh, S. Wada, T. Hasegawa,
N. Umakoshi, H. Kuwamura
Department of Diagnostic Radiology, National Cancer Center Hospital,
Tokyo, Japan
Learning objectives:
1. To explain the mechanism and function of automated tumorfeeder detection software (ATDS) using CT arteriography
images.
2. To demonstrate how to use ATDS in super-selective transarterial
chemoembolization (TACE) for hepatocellular carcinoma (HCC).
3. To discuss the usefulness of ATDS in super-selective TACE for
HCC.
Background: Identifying tumor-feeders is essential to achieve superselective TACE for HCC. However, tumor-feeders are sometimes
difficult to detect with digital subtraction angiography (DSA) because
of the complexity of tumor location and vasculature. ATDS using conebeam CT arteriography images is known to be useful in such cases,
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but there have been no reports about the effectiveness of ATDS using
CT arteriography images.
Clinical Findings/Procedure: We use a newly developed ATDS
(Embolization Plan, CANON MEDICAL SYSTEMS, Ohtawara, Japan)
using CT arteriography images to detect tumor-feeders. First, we
perform CT arteriography from the celiac artery. Second, we mark
the tumor and the catheter tip on CT arteriography images using the
software. Then, the software automatically detects the tumor-feeder
and visualizes it on VR images. The whole process completes within
approximately 5 minutes. Our initial experience showed the promising
results of accuracy of the detected tumor-feeders and shortening of
the procedural time.
Conclusion: The ATDS using CT arteriography images is useful for
super-selective TACE for HCC.

P-498
ICE-sentials of cryoablation: current concepts and applications
in interventional radiology
F. Alabdulghani1, S. Brennan1, C. Farrelly1, L.P. Lawler1,
T. Geoghegan1, H.K. Moriarty1, U. Salati2
1Radiology, Mater Misericordiae University Hospital, Dublin, Ireland,
2Radiology, Adelaide & Meath Hospital, Dublin, Ireland
Learning objectives:
1. Introduce interventionists to the concept and technology of
cryo-ablation.
2. Provide an overview of pre-procedural imaging, patient
selection, contra-indications, recognized complications and
imaging modalities used during the procedure.
3. Illustrate the advantages of this method of ablation and its
current application across a wide variety of tumours.
Background: Cryo-ablation is generally regarded as a safer option
than heat-based thermal ablation because connective tissue is more
resistant to freezing than cells, making it the preferred option in
certain organs/cases where tissue preservation is prioritized. Cryoablation has been used to treat a wide variety of tumours; however,
the main applications are for renal, lung and musculoskeletal masses.
Adequate pre-procedural imaging and proper patient selection are
essential. Ideal patients for cryo-ablation are those contra-indicated
to undergo surgery, those with a single kidney/lung, or have a genetic
condition such as Von-Hippel Lindau.
Clinical Findings/Procedure: Image guidance, usually by ultrasound
or CT, is used for probe placement. Following probe placement,
a double freeze/thaw cycle is initiated, which causes cell death.
Monitoring the procedure by imaging is easily done, and may be
carried out by CT or MRI imaging. Excellent visualization of the
ablation zone is attained using these modalities. Post-procedure
imaging is performed to search for complications, the major one being
haemorrhage.
Conclusion: Cryo-ablation is now being widely used to treat a variety
of tumours, and forms an important tool in the interventionist’s
arsenal. Since its inception, it has found a niche in the world of
ablation. Familiarity with this technology and its use is essential for
contemporary interventional radiology practice.

P-499
Combined therapies in liver metastases
N. Almeida Costa, P.M.M. Lopes, M.J.M. Sousa, B. Gonçalves
Interventional Radiology, IPO - Porto, Porto, Portugal
WITHDRAWN
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P-500
Prophylactic embolization prior to Y90 treatment of liver
malignancies
N.B. Mani, S.K. Kim, M.D. Darcy
Division of Interventional Radiology, Mallinckrodt Institute of
Radiology, Washington University School of Medicine, St. Louis, MO,
United States of America
Learning objectives:
1. Rationale behind prophylactic embolization prior to Y90
treatment.
2. Arteries of interest for embolization.
3. Tips and techniques to accomplish the embolization.
4. Complications during embolization of hepatoenteric vessels.
5. Latest literature on prophylactic embolization prior to Y90.
6. Devices used to avoid doing prophylactic embolization.
Background: Prophylactic embolization of hepaticoenteric &
other nontarget arteries is important to prevent deposition of Y90
microspheres into gastrointestinal system, skin, gallbladder, pancreas.
Radiation induced ulcers in stomach, duodenum could lead to severe
debilitating pain, morbidity possibly requiring surgical management.
Skin damage/dermatitis or cholecystitis develop due to deposition of
microspheres into falciform artery or cholecystic artery respectively.
Embolization is also done within the hepatic arteries occasionally
to redirect blood supply to some parts of liver through the other
branches achieving complete & reduced number of treatments.
Clinical Findings/Procedure: During the mapping/preparatory
phase prior to treatment, the celiac and superior mesenteric artery
angiograms are done to evaluate and delineate the anatomy of blood
vessels suplying the liver. Careful attention is paid to the arteries
coming off from the hepatic artery which might cause extrahepatic
deposition of Y90 microspheres. Different agents are used to achieve
occlusion of these branches with the commonest being detachable
or pushable coils. Other agents include plugs such as MVP/ AVP and
rarely glue.
Conclusion: Prophylactic embolization is done much less often
according to latest literature especially with the addition of newer
catheters. However careful evaluation of anatomy of hepatic branches
& embolization of the hepatoenteric branches are still needed in many
cases to prevent devastating results.

P-501
The technical enablement of MR-guided prostate cryoablation:
lessons learnt
T. Gibson1, T. Dudderidge2, A. Darekar1, A.J. King1, D.J. Breen1
1Radiology, University Hospital Southampton NHS Foundation
Trust, Southampton, United Kingdom, 2Urology, University Hospital
Southampton NHS Foundation Trust, Southampton, United Kingdom
Learning objectives:
1. Establish the rationale for MR-guided prostate ablation.
2. Review key lessons for technical enablement.
Background: Compared with transrectal ultrasound (TRUS) guided
cryoablation, MR-guidance has multiple advantages including superior
direct visualisation of the target lesion(s), adjacent structures, and ice
ball formation which should theoretically translate into improved
outcomes and reduced complication rates.
Herein, we discuss the enablement of an MR scanner for MR-guided
prostate cryoablation.
Clinical Findings/Procedure: Key lessons :
1) Infrastructure
The MR suite must be restructured with penetration panels and
manifolds in the radiofrequency cage to allow communication
between MR-compatible and non-compatible equipment, housed
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inside and outside the room respectively e.g. argon/helium tanks
required for cryoablation are located exteriorly.
2) Equipment
An MRI machine with adequate operator access to the central imaging
volume within the bore is essential. An MRI-safe cryoablation system
and general anaesthesia is used. An in-room slave monitor is necessary
for real-time review of probe placement. (Suggested room layout will
be illustrated).
3) Patient-specific
The patient is placed supine and head-first in the imaging bore which
has practical implications for general anaesthesia. Transperineal access
is best achieved with legs gently abducted with a thigh-spacing
device.
4) Helpful MR sequences
Volume sequences (T2 SPACE) are used for initial prostate review.
Probe positioning is largely planned against fast axial T2 (TRUEFISP)
images and probe depths are judged with a sagittal T1 dynamic
sequence.
Conclusion: Good logistical planning and multidisciplinary
working are now enabling MR-guided prostate cryoablation to be
straightforwardly achieved with promising implications for effective
prostate cancer treatment.

P-502
Balloon occlusion and anti-reflux catheter techniques for use
in hepatic tumor embolotherapy: a primer
J. Cornman-Homonoff, D. Holzwanger, S. Kishore, D.C. Madoff
Interventional Radiology, New York Presbyterian/Weill Cornell Medical
Center, New York, NY, United States of America
Learning objectives:
1. Highlight key features of balloon occlusion and anti-reflux
catheters.
2. Demonstrate how altering local flow dynamics is used to treat
otherwise inaccessible tumors, limit non-target treatment, and
increase therapeutic delivery to tumors.
3. Review current pre-clinical and clinical evidence supporting the
adoption of balloon occlusion and anti-reflux embolotherapy
techniques.
Background: Transarterial therapies are the standard of care to treat
hepatic tumors. Conventionally, selective catheter positioning is
used to maximize local therapeutic delivery to a target tumor while
limiting non-target treatment of adjacent uninvolved parenchyma.
Occasionally, a tumor’s vascular supply is too intricate for standard
superselective techniques resulting in treatment failure or iatrogenic
complication. Nowadays, alternative techniques using occlusion
balloons or anti-reflux catheters can be used to temporarily alter flow
dynamics to facilitate targeted delivery of the therapeutic agent.
Clinical Findings/Procedure: Access to tumor feeding arteries can be
complex due to narrowed origins, sharp angulations, small caliber or
innumerable, tortuous parent vessels. Techniques utilizing occlusion
balloons or anti-reflux catheters to temporarily alter arterial blood flow
dynamics can be implemented to exclude non-target vessels, prevent
reflux and facilitate targeted therapeutic delivery. We will review
various commercially available catheters, how they may be used to
effectively treat tumors and present “real-world” cases highlighting
the usefulness of these techniques.
Conclusion: Arterial embolotherapy plays an important role in the
management of liver tumors. New treatment strategies using balloon
occlusion and anti-reflux catheters now allow operators to successfully
treat potentially inaccessible or hypovascular tumors by temporarily
altering local blood flow dynamics to increase therapeutic tumoral
delivery while limiting non-target liver injury.
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P-503
Everything you want to know about cryoablation of lung
tumors in 10 points
E. Geledan1, C. Le Rest1, J.B. Battistuzzi1, V. Catena2, X. Buy3,
J. Palussière1
1Radiology, Institut Bergonié, Bordeaux, France, 2Imagerie Medicale,
Institute Bergonie, Bordeaux, France, 3Interventional Radiology, Institut
Bergonie, Bordeaux, France
Learning objectives: Cryotherapy is one of the thermal ablation
technique used to treat lung tumors. To better know the specificities
and characteristics, the pros and cons of this technique applied to
lung tumors
Background: Key points will be presented concerning
- the particular indications, contraindications and criteria for eligibility
for lung tumor cryoablation,
- the specificities and behaviour of lung tissue towards freezing,
- what protocol time (time, power,…)is used for cryoablation
- the use of cryoprobes with technical skills, (ex how to move a tumor)
- the keys for optimal cryoprobes positioning when multiple probes
are placed into a large tumor
- the protection measures of vulnerable structures
- the specific complications and their treatment,
- the follow up considering the evolution of the ablation zone
- the results of the technique,
Clinical Findings/Procedure: A review of the literature with the most
valuable articles will be detailed
Conclusion: Cryoablation is a useful technique to treat lung tumors.

P-504
Emerging role of nano-radio-frequency ablation (NaRFA) in the
treatment of hepatocellular carcinoma
J.T. Moon
Interventional Radiology, Albany Medical College, Albany, NY, United
States of America
Learning objectives: The objective of this review is to familiarize
interventionalists to the basics of NaRFA, its current applications, and
its emerging role in the treatment of hepatocellular carcinoma.
Background: Thermal tissue ablation with radiofrequency (RF)
electrical current or microwave energy is a minimally invasive
clinical procedure widely used to treat focal tumors in the liver, lung,
kidney, and bone. RFA is commonly utilized to treat focal primary
and metastatic hepatocellular carcinoma (HCC) and metastatic
colorectal and breast cancers. As compared to conventional surgery,
radiofrequency ablation (RFA) is not only associated with lower
morbidity and mortality, but also offers surgically unviable patients a
means of potential treatment otherwise untenable. RFA incorporation
into clinical practice has been largely successful, but with limitations.
One such limitation involves the imprecise heating that leads to
damage beyond the specified area of therapeutic effect.
Clinical Findings/Procedure: Nano-Radio-Frequency Ablation
(NaRFA) is an emerging therapy that utilizes RF energy as an adjuvant
to chemo- or radio- therapy. The fundamental principle of NaRFA rests
on the preferential loading and uptake of nanoparticles by tumors.
On application of RF, the tumor cells absorb the electric field energy,
which is consequently released by the particles to induce cell death.
This non-invasive RF treatment targets tumor cells and discriminiates
tumor cells from the surrounding tissue with its selective hypertheria.
Conclusion: As NaRFA continues to advance in the field of
interventional oncology, it is important to critically evaluate its clinical
benefit and utility.
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P-505
Applications of cone beam CT in embolisation of liver tumours
C. Liu1, T. Cavenagh2, M. Gonsalves3, S. Ameli-Renani2
1Medical School, St Georges Medical School, London, United Kingdom,
2Radiology, St Georges Hospital NHS Trust, London, United Kingdom,
3Radiology, St.George’s Hospital, London, United Kingdom
Learning objectives:
1. Discuss applications of cone beam CT in trans-arterial
chemoembolisation (TACE) of liver tumours:
2. Assessment of arterially enhancing tumour: volume, extent and
uni/multifocality
3. Visualisation of the arterial map and best route for selective
catheterisation of tumour
4. Determining best tube angle for selective catheterisation of the
smaller branches
5. Assessment of bead deposition following embolisation
6. Discuss procedural details for performing cone beam CT
7. Describe advantages of cone beam CT over standard (2D)
angiography
8. Discuss procedural details, common pitfalls and tips for
improved imaging
Background: Cone beam CT enables acquisition of intra-operative
3D volumetric computed tomographic images in the angiographic
suite. It is being increasingly utilised in embolisation of liver tumours;
for the planning of catheter access to tumour, accessing the vessel
and immediate post procedure evaluation of embolisation success.
Clinical Findings/Procedure: How to perform cone beam CT during
TACE;
Pre-embolisation angiographic cone beam CT: contrast concentration,
volume, flow rate and delay
Fusion of cone beam CT and cross sectional imaging to optimise
tumour identification
Creation of 3D arterial map to aid in determining vascular map and
access to tumour
Post-embolisation non contrast CT in the immediate assessment of
bead deposition and embolisation success
Conclusion: This exhibit provides a summary of the current potential
benefits and limitations of the use of cone beam CT for TACE, including
procedural techniques, applications, and future developments.

P-506
Use of a 3-way for multiple dose vial Y-90 radio-embolizations
is cost, fluoroscopic dose, and time efficient
J. Smith, S. Fujimoto, J. Lee, D. Jin
Vascular & Interventional Radiology, Loma Linda University Medical
Center, Loma Linda, CA, United States of America
Learning objectives: The reader shall learn an off-label method to
inject multiple doses of yttrium-90 (Y-90) (TheraSphere; Nordion,
Ottawa, Canda) by use of a 3-way stopcock. This method potentially
saves procedural time, fluoroscopic dose, and cost via 1 micro-catheter.
Background: Radioembolization with Y90 is delivered via glass or
resin particles for patients with primary and secondary liver tumors.
TheraSpheres are glass particles with Y90 that are injected via a
proprietary delivery apparatus. Some therapies require 2 or even 3
dose vials to achieve the calculated dose, with each dose vial, attached
connecting tubing (“D” line) and microcatheter having to be disposed
in the radioactive waste following individual dose delivery. This
necessitates replacing and repositioning a new micro-catheter before
injecting each additional dose.
Clinical Findings/Procedure: We will describe how we have
successfully delivered two dose vials of TheraSpheres via parallel
outflow “D” lines attached to a standard 3-way stopcock to the hub
of a micro-catheter for radioembolization in 11 patients. No dose
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misadministration occurred. Delivery apparatus set up and off-label
arrangement of multiple dose vials in parallel will be described.
Delivery method with particular focus on ensuring clearance of
particles from the stopcock apparatus will be discussed.
Conclusion: We describe an off-label method to efficiency deliver
multiple dose vials of TheraSphere via a standard 3-way stopcock.
The physician should carefully consider potential ramifications of an
inadvertent dose misadministration before using this non-proprietary
apparatus set-up, reserving it for scenarios where catheterization of
target vessel is extra-ordinarily challenging.

P-507
Iodized oil pleural effusion: a rare complication of TACE
U.G. Rossi1, P. Torcia2, A.M. Ierardi3, G. Carrafiello4, M. Cariati5
1Interventional Radiology Unit, E.O. Galliera Hospital, Genova, Italy,
2Radiology and Interventional Radiology, San Carlo Borromeo Hospital,
Milan, Italy, 3Radiology, University of Milan, San Paolo Hospital, Milan,
Italy, 4Diagnostic and Interventional Radiology, University of Milan,
Milan, Italy, 5Diagnostic Sciences, San Carlo Borromeo Hospital, Milan,
Italy
Clinical History/Pre-treatment Imaging: A 55-year-old woman had
been treated with transarterial chemoembolization (TACE) for two
hepatocellularcarcinoma (HCC) nodules (S5 of 30 mm, S8 of 58 mm).
After two months she manifest fever and dyspnea.She underwent
MD-CT that revealed right massive pleura effusion with floating
lipiodol aggregates into the fluid collection. Lipiodol was noted
in the fissures diaphragm with close contact with the previously
chemoembolized S8 HCC lesion
Treatment Options/Results: The patients underwent percutaneous
right chest drainage catheter, and consequent open surgery to
restore the diaphragm integrity. The S8 hepatic lesion was identified
as a loculated sterile abscess with a fibrotic capsule deeply adherent
to the diaphragmatic surface, which had developed a fistula. The
patient’s postinterventional period was uneventful, and she was then
dismissed.
Discussion: TACE is a nonsurgical option for treatment and control
of the progression HCC. It is based on intraarterial chemotherapy
mixed with the radiopaque iodinized oil (lipiodol) and gelatin-sponge
particles delivered into the hepatic artery providing blood supply
to the tumor. This leads to focal selective ischemic damage, which
can lead to complications like hepatic abscesses (as in our case).This
created a fistula from the liver abscess to the pleural space (through
the diaphragm).
Take-home Points: TACE is a nonsurgical therapeutic option for the
control of HCC. Although less invasive than surgical approaches, this
procedure can have severe side effects, mostly related to treatmentinduced ischemic damage.

P-508
Retrieval of a tip embedded IVC filter using the endobronchial
forceps technique
B. Thomson1, B. Kawa1, N. Patel1, A. Rabone2, C. Elwood1, K. Fai3,
P. Ignotus1, A. Shaw1
1Interventional Radiology, Maidstone and Tunbridge Wells NHS Trust,
Maidstone, United Kingdom, 2Radiology, Maidstone and Tunbridge
Wells Hospital, Maidstone, United Kingdom, 3Anaesthetics, Maidstone
and Tunbridge Wells NHS Trust, Maidstone, United Kingdom
Clinical History/Pre-treatment Imaging: An 80-year-old patient had
an ALN optional Inferior vena cava (IVC) filter sited within the infrarenal IVC. Four months later, the patient was referred for retrieval of
the filter. Venography demonstrated filter tilt with the hook and body
embedded in the IVC wall (figure 1).
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Treatment Options/Results: An unsuccessful initial attempt was
made at standard retrieval using the ALN retrieval kit followed by a
loop snare.
A further two unsuccessful efforts were made using advanced
techniques including stiff-wire displacement, balloon displacement
and snare over loop wire and sling techniques.
A 45cm 16Fr sheath was inserted via the right internal jugular vein and
endobronchial forceps were used to gently dissect the tip of the filter
hook from the caval wall. The tip was then grasped using the forceps
and the filter was successfully captured (figure 2).
Discussion: Once the contraindication to anticoagulation has passed,
it is important to remove the filter to prevent complications.
Successful retrieval of filters remains a challenge especially in those
with a longer dwell time, filter tilt and tip embedded filters
The endobronchial forceps used in the USA by Trerotola et al cannot
be obtained in the UK or Europe. Using the exact specifications of
the forceps used by Trerotola, a pair of endobronchial forceps was
obtained from a supplier to the UK from a different company. These
were successfully used to retrieve the filter.
Take-home Points: Endobronchial forceps are a safe and effective
technique for retrieving tip embedded IVC filters and this technique
can be emulated in the UK/Europe.

P-509
Double balloon-occluded transarterial chemoembolization
(double B-TACE) for hepatocellular carcinomas located in the
caudate lobe
S. Soga, Y. Suyama, K. Yamada, H. Yoshikawa, H. Shinmoto
Radiology, National Defense Medical College, Tokorozawa, Japan
Clinical History/Pre-treatment Imaging: An 86-year-old male who
had a history of extended right hepatectomy developed recurrent
hepatocellular carcinomas (HCCs). Contrast-enhanced CT revealed two
HCCs in the caudate lobe.
Treatment Options/Results: He underwent angiography to perform
transcatheter arterial chemoembolization (TACE) for the HCCs. A celiac
angiogram demonstrated that the tumors were supplied by a small
branch arising from the lateroinferior segment artery via the tortuous
replaced left hepatic artery from the left gastric artery. Selective
catheterization into the small artery was attempted but failed. TACE
was successfully performed using double micro-balloon occlusion
technique. A proximal micro-balloon positioned immediately proximal
to the feeding artery allowed forceful injection to achieve denser
accumulation of lipiodol emulsion, and another micro-balloon placed
immediately distal to the feeding artery was used for avoiding distal
migration of the embolic material.
Discussion: Ultra-selective insertion of a microcatheter is desirable
for enhancing the therapeutic effect of transcatheter arterial
chemoembolization (TACE) for hepatocellular carcinoma (HCC).
However, individual selection of the target vessels with microcatheters
can be time-consuming and occasionally impossible, especially when
branches are very small or tortuous. This new method enables dense
accumulation of lipiodol emulsion via a delicate feeding artery,
avoiding influx into the normal liver parenchyma or portal vein.
Take-home Points: This technique could be an essential adjunct for
TACE of a branch in which selective catheterization is impossible.
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P-510
Long-term survival in a case of unresectable methachronous
liver metastasis, converted to resectable by TACE and subsequently treated by curative resection
N. Paksashvili1, T. Ninikashvili2, M. Mizandari3
1Diagnostic & Interventional Radiology, Pediatric Private Clinic, Tbilisi,
Georgia, 2Diagnostic & Interventional Radiology, High Technology
Medical Center, University Clinic, Tbilisi, Georgia, 3Diagnostic and
Interventional Radiology, New Hospitals LTD, Tbilisi, Georgia
Clinical History/Pre-treatment Imaging: A 44-year-old male
underwent right hemicolectomy followed by Xeloda chemotherapy
for a moderately differentiated adenocarcinoma of the colon
diagnosed at pT4N 0 M 0 stage . Two years later, a metastatic liver
lesion was detected; it was growing despite chemotherapy with
capecitabine plus oxaliplatin (XELOX). Contrast enhanced CT revealed
6.5cm diameter subcapsular solitary metastasis with inferior vena cava
(IVC) compression in the right liver lobe. The metastatic lesion had
uncommonly significant arterial supply from right hepatic artery and
right inferior phrenic artery.
Treatment Options/Results: Transarterial chemoembolization
(TACE) using irinotecan loaded microspheres (DEBIRI) was performed.
Metastatic lesion significant shrinkage has been detected and curative
liver resection was conducted followed by chemotherapy (irinotecan
with ﬂuorouracil and folinic acid-FOLFIRI). No recurrence was observed
during 22-month follow-up after hepatectomy.
Discussion: Colorectal Liver Metastasis (CRLM) is handled by an
appropriately spaced use of surgical, systemic therapy and radiological
interventional therapy options. Selective/superselective TACE has been
proven more successful than lobar procedures, it effectively reduces
vascularity of cancer, creates a tumor ischemia while increasing the
intratumoral concentration of chemotherapeutic drug. TACE – related
shrinkage of the tumor volume has mainly been associated with intra
tumoral hypoxia and a consequent necrosis, enabling to complete the
surgical resection successfully.
Take-home Points: Appropriate patient selection is critical to achieve
the therapeutic effects of TACE in patients with primary and metastatic
liver cancer. This case demonstrates the TACE effectiveness in the
management of colon cancer with unresectable liver metastasis.

P-511
Amplatzer vascular plug (AVP) occlusion of hepatic vein
to aid Hepatocellular carcinoma (HCC) treatment by
chemoembolization
J.D. Giardina, P.S. Eiswirth, M.D. Darcy, N.B. Mani
Division of Interventional Radiology, Mallinckrodt Institute of
Radiology, Washington University School of Medicine, St. Louis, MO,
United States of America
Clinical History/Pre-treatment Imaging: 53 year old female with
Hepatitis C/alcoholic cirrhosis presented with multifocal lesions
consistent with Hepatocellular carcinoma (HCC) based on MRI.
Selective conventional chemoembolization was planned for the
right and left lobe lesions separately. Angiography of the left lobe
demonstrated shunting from segment 3 tumor to left hepatic vein.
Arterial subselection was performed and 75 mg of Doxorubicin was
used and mixed with Lipiodol to achieve tumor uptake and stasis.
Treatment Options/Results: Follow up MRI demonstrated no
response and increase size of the segment 3 tumor. Evaluation of
the angiographic images during the initial chemomembolization
had shown shunting from tumor into the left hepatic vein during the
procedure though there was adequate tumor staining with lipiodal
uptake at the end.
Repeat angiography with concomitant venography was performd with
a goal of occluding draining hepatic vein to ensure treatment effect.
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Angiography showed tumor staining and persistent tumor to hepatic
vein shunt. Via a transjugular approach, the draining hepatic vein was
accessed and occluded with an 8mm AVP. Chemoembolization was
completed. Follow up imaging showed good response with near
complete tumor necrosis.
Discussion: Tumor to hepatic vein shunting can lead to incomplete
treatment while targeting the lesion with chemoembolization.
Occlusion of the hepatic vein shunting with balloons and other
occlusion devices have improved response. AVP occlusion of the
draining hepatic vein followed by chemoembolization can help
achieve a good response as in our case.
Take-home Points: AVP is useful in hepatic vein occlusion in patients
with tumor to hepatic vein shunting to effect good response after
conventional chemoembolization.

P-512
Transarterial chemoembolization for NUT midline carcinoma
of the liver
T. Aramaki1, R. Sato1, K. Yoza1, K. Iwai1, M. Moriguchi1, K. Asakura2,
M. Endo2
1Div. of Interventional Radiology, Shizuoka Cancer Center, Shizuoka,
Japan, 2Division of Diagnostic Radiology, Shizuoka Cancer Center,
Shizuoka, Japan
Clinical History/Pre-treatment Imaging: A 16-year-old female
presented with abdominal fullness and leg edema. Computed
tomography (CT) and PET-CT revealed huge masses (maximum
diameter: >20 cm) in the liver and multiple bone metastases(Fig. 1).
We diagnosed NMC from a liver biopsy.
Treatment Options/Results: IVC-stent was deployed to palliate the
leg edema, then transcatheter arterial chemoembolization proceeded
using cisplatin and HepaSphere™ Microspheres. Three TACE sessions
and bone radiation therapy resulted in tumor shrinkage (Fig. 2) and a
dramatic improvement in symptoms. The patient remains alive at one
year after diagnosis under systemic chemotherapy.
Discussion: Because NMC is uncommon, treatment and
chemotherapeutic regimens have not been standardized. Paclitaxel,
docetaxel, ifosfamide, cisplatin, carboplatin, cyclophosphamide,
etoposide, doxorubicin, actinomycin D, vinorelbine, vinblastine,
fluorouracil, bleomycin, vincristine, gemcitabine BET inhibitors, and
radiation therapy have all been applied. We treated the massive
tumors in our patient using TACE and the broad-spectrum anti-cancer
agent cisplatin, which resulted in a good outcome.
Take-home Points: TACE may be useful for liver dominant NMC.

P-513
Delayed biliary toxicity after repeated DSM-TACE
U.M. Rozzanigo1, G. Luppi1, N. Marotti1, I. Avancini2
1Radiology, Ospedale Santa Chiara, Trento, Italy, 2Gastroenterology,
Ospedale Santa Chiara, Trento, Italy
Clinical History/Pre-treatment Imaging: A 58 years-old male with
viral/alcoholic hepatic cirrhosis underwent surgical resection of a
single 3 cm HCC nodule localized at the 3rd segment in 2015. He was
treated for HCV hepatitis with DAA + RBV until HCV-RNA was negative.
One year later a multifocal bilobar HCC relapse was detected (Fig. 1).
Treatment Options/Results: At multidisciplinary board the patient
(Child-Pugh B7) was considered eligible for chemoembolization with
degradable starch microspheres (DSM-TACE with Embocept®). After 4
lobar DSM-TACE every 3 months (2 to the right lobe with Doxorubicin
100 mg, 2 to the left lobe with Doxorubicin 50 mg), the alphafetoprotein concentration dropped from 25 to 4 ng/ml.
After 1 year the imaging response was nearly complete and the patient
was asymptomatic, but follow-up CT scan showed delayed intrahepatic
bile duct dilatation at the level of the right lobe, with formation of
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some small peripheral cystic bilomas (Fig. 2). Systemic treatment
with Sorafenib was started because further chemoembolization was
therefore contraindicated.
Discussion: Bile duct injury changes are known to occur after
chemoembolization with small diameter drug eluting beads (DEBTACE), due to ischemic damage associated with chemical arteritis at
the level of the peribiliary capillary plexus.
DSM-TACE is considered less aggressive, causing only temporary
arterial occlusion for less than two hours, however biliary toxicity can
happen even with Embocept®, expecially in case of repeated TACE or
higher doses of chemotherapeutic agent.
Take-home Points: DSM-TACE can cause asymptomatic biliary
toxicity.
Bile ducts changes must be reported at follow-up imaging.
Prior biliary toxicity is a contraindication to repeat TACE.

P-514
Radiofrequency ablation (RFA) for lung tumor with artificial
pneumothorax
S. Hamamoto, A. Yamamoto, M. Hamuro, K. Kageyama,
T. Matsuoka, K. Murai, S. Ogawa, M. Nakano, A. Jogo, E. Sohgawa,
T. Okuma, Y. Miki
Diagnostic and Interventional Radiology, Osaka city university, Osaka,
Japan
Clinical History/Pre-treatment Imaging: Artificial pneumothorax
technique during lung RFA is effective in 7 cases. In 3 cases, tumor was
closed to heart or aorta, and artificial pneumothorax was used to avoid
thermal injury to surrounding organs. In 4 cases, tumor was closed to
pleura, and artificial pneumothorax was used for relief of pain.
Treatment Options/Results: In 3 cases (to avoid thermal injury),
artificial pneumothorax was generated before RFA. Drainage tube was
inserted in subpleura and air was injected to make pneumothorax.
Separation of tumors and surrounding organs was confirmed on
CT in 2 cases, whereas a tumor and heart were not separated in one
case. Therefore, the position of this patient was changed to left lateral
position from supine position. Air in pleural space moved into between
the lingular segment of left lung and heart. Finally, separation of the
tumor and heart was confirmed. Ablation was accomplished with no
thermal injury of surrounding organs in 3 cases.
In 4 cases (to relief of pain), RFA began without artificial pneumothorax.
However, patients complained strong pain as soon as RFA started, and
we had to stop ablation immediately. Artificial pneumothorax was
additionally performed and separation of the tumor and pleura was
confirmed. Ablation restarted and patients was relieved from the pain
during ablation and ablation was accomplished in all cases.
Discussion: Artificial pneumothorax during lung RFA was effective
technique to avoid a pain and thermal injury of surrounding organs.
Take-home Points: Artificial pneumothorax during lung RFA was
effective.
Change of patient’s position is effective to make pneumodissection.

P-515
Y90 radioembolization in an elderly Abernethy patient with a
proven HCC
T. Cascella1, R. Lanocita1, E. Civelli1, G. Greco1, S. Gitto2,
A. Pellegrinelli3, M. Bongini4, A. Marchianò2, C. Spreafico2
1Interventional Radiology, Istituto Nazionale Tumori, Milan, Italy,
2Radiology, Istituto Nazionale Tumori, Milan, Italy, 3Pathology, Istituto
Nazionale Tumori, Milan, Italy, 4Liver Transplant Unit, Istituto Nazionale
Tumori, Milan, Italy
Clinical History/Pre-treatment Imaging: Congenital absence of
the portal vein (CAPV) is a malformation in which spleno-mesenterial
blood flows directly into caval system. Patients with CAPV present
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with portal hypertension or porto-systemic encephalopathy, it
usually occurs during childhood. A 73 aged female was admitted
to our Institution for a 4,5 cm nodule in the left liver lobe. CT and
MRI weren’t typical and a review of the literature suggested that the
patient potentially had a benign hepatocellular degeneration as FNH
or hepatoadenoma. A biopsy was performed with a diagnosis of HCC.
Treatment Options/Results: After tumor board discussion a
chemoembolization with drug eluting beads 75-150 μm was offered.
The procedure was conducted two times with a slight response to
treatment. Y90 radioembolization was then performed. CT-scan after
3 months shows partial response associated with ascites,while after 12
months a complete response and lobar athrofy was seen.
Discussion: CAPV is a rare malformation; to our knowledge, only 30
cases have been reported in the literature, with patients’ ages ranging
from 1 day to 51 years at the time of diagnosis. Hepatocellular nodules
resulting from CAPV are a result of abnormal portal blood flow and
have been reported to occur in over 40% of the CAPV patients.
Vascular abnormalities leads to a challenging diagnosis of HCC with
imaging, furthermore chemoembolization seems to be inadequate
to achieve response.
Take-home Points: CAPV is probably an underestimated clinical
entity. Follow up of these patients is mandatory for the risk in
developing HCC. Y90 radioembolization may be considered as an
option, if other treatment solutions are not viable.

P-516
Treatment of renal cell carcinoma complicated by a large arteriovenous malformation
S.A. Chapman, G. Garzillo
Radiology Department, King’s College Hospital, London, United
Kingdom
Clinical History/Pre-treatment Imaging: A 75 year-old man with
ischaemic heart disease and aortic valve stenosis had a CT aortogram
in preparation for a CABG and TAVI. An incidental finding was made
of a 6cm necrotic mass in the upper pole of the left kidney with an
associated large arteriovenous malformation. Imaging findings were
consistent with an asymptomatic T3N0M0 renal cell carcinoma.
Treatment Options/Results: The multidisciplinary team meeting
recommended renal artery embolisation to reduce the risk of
haemorrhage during laparoscopic nephrectomy, scheduled within
24hours to reduce risk of post-embolisation syndrome.
The left main and accessory renal arteries were embolised with coils
and the patient was transferred for laparoscopic nephrectomy in
which there was 200ml blood loss. The patient had an uncomplicated
recovery and was discharged 4 days later. Histology revealed a
Fuhrman grade 2, T3a clear cell renal carcinoma. There was no
evidence of recurrence or metastatic disease on the CT imaging at
6-months.
Discussion: Renal artery embolisation is often performed for
symptomatic or large (>4cm) angiomyolipomata and in palliation of
symptoms of non-operative renal cell carcinoma, but is underutilised
in the management of operative renal cell carcinoma with associated
vascular malformations.
Our case demonstrates renal artery embolisation effectively
devascularised a large arteriovenous malformation within a 6cm
renal cell carcinoma prior to an uncomplicated laparoscopic left
nephrectomy with minimal intraoperative blood loss.
Take-home Points: Renal artery embolisation should be considered
as safe and effective prior to resection of renal tumours associated
with large vascular malformations.
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P-517
RFA of HCC combined with percutaneous portal vein occlusion
using a balloon catheter
D. Kato1, B. Takahashi2, N. Miyamoto2, D. Abo3
1Department of Radiology, Sapporo-Kosei General Hospital, Sapporo,
Japan, 2Radiology, Obihiro Kosei General Hospital, Obihiro Hokkaido,
Japan, 3Diagnostic and Interventional Radiology, Hokkaido University
Hospital, Sapporo, Japan
Clinical History/Pre-treatment Imaging: Case1: A 70-year-old
man was presented with alcoholic liver cirrhosis and hepatocellular
carcinoma (HCC), measuring 22 mm in diameter, at hepatic segment VI.
The tumor existed adjacent to a portal vein branch at hepatic segment
VI(P6).
Case2: A 66-year-old man was presented with chronic hepatitis B/C
and HCC, measuring 12 mm in diameter at hepatic segment VII. The
tumor existed adjacent to a right posterior portal branch.
Treatment Options/Results: Case1: Immediately after transcatheter
arterial chemoembolization (TACE), percutaneous portal vein
occlusion (PPVO) was performed using a 5.2 F balloon catheter which
was advanced into the P6 via transhepatic access route, followed
by radiofrequency ablation (RFA). Post-treatment CT demonstrated
sufficient ablative zone larger than the tumor and asymptomatic
liver infarction in a part of segment VI. Liver infarction resolved with
conservative managements. No local tumor recurrence was observed
during 15months follow-up.
Case2: After TACE, RFA combined with PPVO of the right posterior
branch was performed by the same technique as Case1. Post-treatment
CT demonstrated sufficient ablative zone. No local tumor recurrence
was observed during 15 months follow-up. After the treatment, the
portal vein thrombosis was observed and resolved with anticoagulant
oral administration.
Discussion: A “heat-sink effect” is known as a major limitation of RFA
which weakens its effectiveness due to flow of large hepatic vessels.
We present two cases of HCC adjacent to portal vein successfully
treated by RFA combined with PPVO with a balloon catheter.
Take-home Points: RFA combined with PPVO may be useful for HCC
adjacent to hepatic vessels.

P-518
Cutaneous branches embolization during DEB TACE leading to
skin necrosis
J. González Plaza, A. Illade Fornos, A. Martínez Vázquez, E. Ladera
González, V.J. Ferro Valero, M. Casal Rivas
Vascular and Interventional Radiology, Hospital Universitario Álvaro
Cunqueiro de Vigo, Vigo, Spain
Clinical History/Pre-treatment Imaging: Ex alcoholic 82-yearoldman with liver cirrhosis and recurrent heapatocellular carcinoma
at right hepatic dome, previously treated with thermal ablation and
transcatheter arterial chemoembolization (TACE) with drug-eluting
beads (DEB).
Arterial phase of the abdominal CT imaging confirmed residual
tumour at hepatic dome with blood supply from a branch of the right
internal mammary artery.
Treatment Options/Results: Patient was treated with DEB TACE
by embolizationt of the internal mammary branch with 100 to 300
microns microspheres loaded with 75 mg doxorubicin.
Six hours after procedure the patient showed a cutaneous rash at
anterior thoraco abdominal skin.
Skin biopsy of cuatneous rash was performed during hospitalization
resulting in skin necrosis, probably secondary to reflux of chemoemblic
agents through cutaneous branches of the right internal mammary
artery.
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Patient was treated with corticoid therapy and dexrazoxane, with
adecuate clinical evolution.
Discussion: Cutaneous branch embolization during DEB TACE is a
known rare vascular complication which can lead to skin necrosis.
Interventional and vascular Radiologist have to properly recognize
this entity after DEB TACE procedure to supply adequate treatment
to the patient.
Take-home Points: Cutaneous branch embolization during DEB TACE
is a known rare vascular complication which can lead to skin necrosis.
Recognize this entity after DEB TACE procedure is important to supply
properly management and treatment to the patient.

P-519
Percutaneous ablation for bleeding remission in hemorrhaging
angiosarcoma of the pleura
D.K. Filippiadis, S. Spiliopoulos, K. Palialexis, C. Konstantos,
A.D. Kelekis, E. Brountzos, N.L. Kelekis
2nd Radiology Department, University General Hospital “Attikon”,
Athens, Greece
Clinical History/Pre-treatment Imaging: A 74 years-old male
patient with malignant epithelioid angiosarcoma was referred to
our department due to hemothorax, recurrent hemopthysis and a
significant drop in hematocrit requiring multiple transfusions.
He underwent angiography and embolization using coils, of 3
intercostal arteries and their tributaries feeding the tumor. His
hemorrhagic diathesis continued and an exploratory thoracotomythoracoplasty was performed.
Patient continued to bleed and it was decided to undergo urgent 3-D
con-formal radiotherapy.
Despite all this the patient remained transfusion dependent with
a decreasing haematocrit and haemoglobin whilst his two chest
drains were draining significant bloody fluid. Another attempt of
embolization was undertaken with glue this time without any success
Treatment Options/Results: As a last resort percutaneous ablation
was proposed. An ablation session followed (40W for 5 minutes) in
two locations, one in the posterior paravertebral thoracic wall and one
in the lateral thoracic wall. No complications were noted as per the
standard international guidelines [10, 11]. From the next morning there
was clinical improvement with an immediate and significant reduction
of blood drainage from the chest tubes. The patient remained
hemodynamically stable with a gradually increasing hematocrit
and no further need for transfusion. One week later the patient was
discharged home from hospital.
Discussion: Throughout the literature there are plenty of case reports
describing interesting applications of radiofrequency ablation beyond
local tumor control including pain, hemoptysis, hemobilia and
hematuria control. The common substrate in all the aforementioned
case reports and studies is that tissues do not bleed with coagulation
necrosis.
Take-home Points: Tissues do not bleed with coagulation necrosis.

P-520
Percutaneous IRE in unresectable body pancreatic cancer
A. Martinez Vazquez1, A. Illade Fornos2, J. González Plaza2,
E. Ladera González2, R. Mendez Rodriguez2, M. Casal Rivas3
1Radiology, Hospital Álvaro Cunqueiro, Vigo, Spain, 2Vascular and
Interventional Radiology, Hospital Universitario Álvaro Cunqueiro de
Vigo, Vigo, Spain, 3Radiologia Intervencionista, Complexo Hospitalario
Universitario de Vigo, Vigo, Spain
Clinical History/Pre-treatment Imaging: 55-years-old female. No
relevant medical issues. History of 4 months of epigastric pain and
constitutional syndrome.
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Ultrasound and CT: pancreatic body adenocarcinoma locally advanced,
unresectable (vascular invasion: vascular retroperitoneum, celiac
trunk, superior mesenteric artery and confluence of portal, splenic
and mesenteric veins). No distant metastasis.
Initial treatment: chemotherapy.
Treatment Options/Results: Electroporation with CT guidance was
performed defining ablation points and electrode trajectories.
Under general anesthesia, we placed 7 electrodes surrounding the
tumor, with a distance of 20 mm between them.
We performed several sessions of electroporation until the desired
dose was reached.
There was no evidence of hemorrhagic complications during or
following the procedure.
Three weeks after, the patient presented epigastric pain and
hypotension. Upper endoscopy showed a duodenal ulcer with signs
of recent hemorrhage. She died in a few hours due to hypovolemic
shock.
Discussion: Irreversible electroporation (IRE) is a non-thermal based
ablation technique. It is based on the transmission of short direct
current pulses through the tumor, using needles, that eventually leads
to apoptosis.
The main feature of IRE is that collagen structures such as blood
vessels and bile ducts are not destroyed.
On the other hand, there is significant risk for complications secondary
to injuries in adjacent structures.
Three weeks after the procedure our patient presented with a
bleeding duodenal ulcer.
Take-home Points: Percutaneous IRE of locally advanced pancreatic
cancer after chemotherapy/radio-chemotherapy seems safe and
shows good results.
The main feature of IRE is not to affect collagen structures, but there is
risk of complications due to involvement of adjacent organs.

P-521
Ruptured hepatocellular carcinoma following Y90 radioembolization: a brief report of two cases
J. Smith, A. Nasiri, S. Fujimoto, M. Volk, D. Jin
Vascular & Interventional Radiology, Loma Linda University Medical
Center, Loma Linda, CA, United States of America
Clinical History/Pre-treatment Imaging: A 64 year old African
American female (Patient 1) with HCV cirrhosis and a 73 year old
Asian male (Patient 2) with HBV cirrhosis had bilobar, multifocal HCC.
Imaging revealed a 6.7 cm exophytic right lobe HCC in patient 1 and a
2 cm sub-capsular caudate lobe lesion in patient 2. Both were treated
with right lobar Y-90.
Treatment Options/Results: Patient 1 presented to the emergency
department (ED) 3 weeks following Y-90 with shock. US-guided
paracentesis was grossly hemorrhagic, and labs were positive for DIC.
Therapeutic options were contemplated, but due to dismal prognosis,
any intervention was deemed futile. Hours later, she expired from
suspected ruptured HCC.
Patient 2 presented to the ED 5 weeks following Y-90 with acute onset
of abdominal pain and hypotension. He responded well to fluids. CT
demonstrated a small peri-capsular hematoma surrounding a small
necrotic, caudate lobe HCC. He was admitted in stable condition for
conservative management, and was discharged home 4 days later.
Discussion: Spontaneous rupture of HCC has been documented to
occur < 3% of the time, and after TACE to occur less than 1% of the time
in the Western world. To our knowledge no report of rupture following
Y90 has previously been described. Both of the ruptured lesions we
describe were sub-capsular, which may be more prone to trauma and
lack surrounding parenchyma to contain hemorrhage.

C RSE

CIRSE 2018 Abstract Book
Treatment options for rupture include conservative management
including hemodynamic support and blood replacement,
embolization and surgery.
Take-home Points: Patients with sub-capsular HCC are at risk for
rupture following Y-90.

P-522
Temporary selective hepatic artery occlusion with absorbable haemostatic gelatin for selective transarterial
embolization(TAE) of hepatocellular carcinoma
S. Silipigni1, F. Catanzariti1, A. Stagno2, S. Caloggero2, A. Bottari1
1Department of Biomedical Sciences and Morphologic and Functional
Imaging, Policlinico Universitario G. Martino, University of Messina,
Messina, Italy, 2U.O.C Radiodiagnostica, A.O.U. G. Martino, Messina,
Italy
Clinical History/Pre-treatment Imaging: 78 y.o. male patient with
HCV-related chronic hepatic cirrhosis (Child-Pugh B;Score 7) , arterial
hypertension and chronic sensori-motor polyneuropathy with
essential tremor was referred to our institution for diagnosis of HCC.
Treatment Options/Results: According to Barcelona Clinic Liver
Cancer(BCLC) staging, the patient was considered intermediate stage
and therefore candidated for embolization treatment.Preliminary
MDCT study detected a 4 cm HCC at 3rd liver segment. Arterial supply
was demonstrated to originate from common hepatic artery.
Discussion: Trans-femoral digital subtraction angiography(DSA) of
hepatic artery confirmed III segment arterial supply from common
hepatic artery. HCC was fed by a unique artery originating from the
proximal tract of this artery. Because of the impossibility to selectively
isolate the aberrant artery and known the ability of liver to metabolize
Lipiodol, we decided to occlude the artery distal to the origin of the
artery feeding the tumour, using Absorbable Haemostatic Gelatin
(SpongostanR), in order to divert blood flow to the HCC. Although
a minimal residual flow in the III segment artery was documented,
controlled Lipiodol release was performed, until complete absence
of flow into the tumour was obtained. The 45 days post procedure CT
proved the successfull embolization of the HCC.
Take-home Points:
-Transarterial emoembolization and chemoembolization represent the
standard of care for patients with intermediate stage hepatocellular
carcinoma (BCLC B).
-Temporary selective occlusion of hepatic artery does not represent a
problem because of the portal supply of the liver parenchyma.
-Absorbable haemostatic gelatin (Spongostan R) is a useful and
adaptable tool for temporary exclusion of liver healthy parenchyma
during embolization procedures.

P-523
Intra-operative 3-D laparoscopic ultrasound guided irreversible electroporation of a solitary liver metastasis for margin
accentuation prior to surgical resection
R. Ahmed1, P. Tantrige1, A. Hussain1, S.A. Chapman1, E.W. Johnston1,
N. Kibriya1, A. Koundouraki1, D. Lewis1, P. Kane1, S.M. Gregory1,
K. Menon2, M. Papoulas2, P. Peddu1
1Radiology, King’s College Hospital, London, United Kingdom,
2Hepatobiliary and Liver transplant Surgery, Kings College Hospital,
London, United Kingdom
Clinical History/Pre-treatment Imaging: We report a novel method
of treatment in a 38 year old male with a solitary metastasis to the
caudate lobe measuring 13 x 12 x 10mm secondary to his primary
colonic adenocarcinoma of the splenic flexure (T3 N1 M1).
He presented to his doctor with nausea and vomiting and change in
bowel habit for the past year but no significant prior medical history.
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CT revealed a T3 tumour of the splenic flexure in addition to a solitary
liver metastasis.
Treatment Options/Results: Following multi-disciplinary team
discussion the patient underwent neoadjuvant chemotherapy.
The standard treatment following neoadjuvant chemotherapy for
this solitary metastasis would be surgical resection. However with a
lesion so close to the IVC, there remains a risk of residual microscopic
marginal disease (R1 resection).
Irreversible electroporation (IRE) has proved successful in recent
years both percutaneously and intra-operatively. In this instance,
IRE was performed by the interventional radiologist collaboratively
with hepatobiliary surgeons. Needle positioning was guided under
3D laparoscopic visualisation (For extrahepatic visualisation and
depth perception) and laparoscopic linear array ultrasound (for intraparenchymal needle guidance). Ablation was followed by resection
of the caudate lobe.
Discussion: The aim of surgical resection with adjunctive IRE is
for ‘margin accentuation’. The underlying theory is that IRE would
‘sterilise’ a zone of perilesional tissue particularly where a narrow
resection margin is expected optimising the chances of a disease free
resection plane.
Take-home Points: Collaborative approach between hepatobiliary
surgeons and interventional radiology.
IRE may optimise resection margins and thereby reduce the chance
of residual and recurrent metastatic disease.

P-524
Radiofrequency ablation of reninoma: a new challenge for
interventional radiologists
N. Gennaro1, R. Muglia2, V. Pedicini2
1Radiology Training Program, Humanitas University, Rozzano, Italy,
2Radiology, Humanitas University, Rozzano, Italy
Clinical History/Pre-treatment Imaging: We report a case of
radiofrequency ablation of a mesorenal reninoma in a 40-year
old patient with a long history of refractory arterial hypertension.
Focusing on the interventional technique, we describe clinical history,
diagnostic assessment and treatment procedure.
Treatment Options/Results: After detecting a small mesorenal
nodule with CECT and a homolateral lateralization of renin secretion
with renal vein sampling, a multidisciplinary meeting favoured RFA
option to the traditional surgical approach, due to patient age and
conditions. The procedure (Fig.1) was well tolerated, didn’t imply
changes in hemodynamics parameters and, compared to both
open/laparoscopic partial or total nephrectomy, was less demanding
for the patient. Blood pressure normalized within 12 hours and the
patient was discharged the day after the procedure in normotensive
conditions. One month later, he was still normotensive without any
medication. Three months later, contrast-enhanced CT confirmed the
technical success of ablation (Fig.2)
Discussion: The deep and unfavorable position for surgery makes the
RFA a viable alternative because of renal tissue and function sparing,
postoperative pain reduction, blood loss minimization and reduced
anesthesiological risk and hospitalization.
Take-home Points: Supported by the radicality of RF and its benign
nature, our experience encourages to consider percutaneous ablation
as treatment-of-choice not only for small mesorenal reninomas, but
for those in the periphery as well, if allowed by tumor dimensions.
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P-525
Angiomyolipom embolization: Role of DMSO compatible
double-lumen balloon assistance
C. Samanci1, Y. Onal1, M.R. Umutlu2, B. Acunas2
1Radiology, Sultan Abdulhamid Han Training and Research Hospital,
Istanbul, Turkey, 2Radiology, Istanbul Medical Faculty, Istanbul, Turkey
Clinical History/Pre-treatment Imaging: Herein we report a case
of a hypertensive and hyperlipidemic patient with a 42x27 mm
angiomyolipoma (AML) in the right kidney detected in CT, with right
side pain.
Treatment Options/Results: A microcatheter was selectively inserted
to the feeder of the AML.
In the control images taken after selective catheterization, there was a
marked drainage vein of AML connected to the right renal vein. Due to
the prominence of the drainage vein and the risk of possible passage
of the particles to the venous system, direct particulate embolization
has been abandoned. After left femoral venous puncture, right renal
vein was catheterized. However, venous component that drains AML
could not be catheterized. It was decided to use liquid embolizing
agent.
The feeder of AML was then catheterized with the Eclipse 2L
double-lumen balloon catheter. The balloon was then inflated and
embolization was performed with approximately 2 cc Squid 18 liquid
embolizing agent. It was observed that AML staining completely
disappeared on the receiving control image.
Discussion: The main indications for the treatment of an AML,
whether it is minimally invasive or surgical, are hemorrhage, pain,
and a reduced mass effect. Treatment can be elective or emergent.
Several centers have suggested 4 cm as the limit above which elective
treatment of an AML should be considered.
Take-home Points: In cases where it is difficult to access the feeder
from the venous system, or in situations where the venous system
can not be reached from the arterial system double-lumen balloon
assistance can be an alternative choice.

Others
P-526
Hepatic arterial embolization with indocyanine green for intraoperative liver segmentation
R. Tanaka1, M. Hama1, T. Sonomura1, M. Ueno2, S. Hayami2,
H. Yamaue2
1Radiology, Wakayama Medical University, Wakayama, Japan, 2Second
department of Surgery, Wakayama Medical University, Wakayama,
Japan
Purpose: To accomplish laparoscopic anatomical liver resection,
intraoperative liver segmentation is necessary. Indocyanine green
(ICG) is a useful dye for liver segment identification. The purpose is to
evaluate the effectiveness and safety of hepatic arterial embolization
(HAE) with ICG for liver segment identification during laparoscopic
anatomical liver resection.
Material and methods: Eleven patients (9 hepatocellular carcinomas,
2 liver metastases) underwent laparoscopic sub-segmentectomy of
the liver in a hybrid operation room. A 6mL dye solution (2mL ICG, 2mL
indigo carmine, 1mL Sonazoid, 1mL contrast medium) was made. The
2.5mL of the dye solution was injected into feeding arteries of hepatic
tumors, and the feeding arteries were embolized using 1mm-sized
gelatin sponges mixed with 3mL of the dye solution. The surgeons
confirmed the resection segments visually with ICG fluorescence
imaging.
Results: The resection segments were identified in 10 of 11 patients. In
the one failed case, the tumor was in segment 5 of the liver, and liver
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segment identification was difficult due to the 2 feeding arteries that
branch separately. There were no major complications due to HAE.
Conclusion: HAE with ICG is effective and safe for liver segment
identification during laparoscopic anatomical liver resection.

P-527
Ex vivo comparison between thyroid-dedicated bipolar and
monopolar radiofrequency electrodes
R.G. Yoon1, J.H. Baek 2, Y.J. Choi2, J.H. Lee2, S.R. Chung3
1Department of Radiology, University of Eulji College of Medicine, Eulji
Medical Center, Seoul, Korea, 2Department of Radiology and Research
Institute of Radiology, University of Ulsan College of Medicine, Asan
Medical Center, Seoul, Korea, 3Department of Radiology and Research
Institute of Radiology, Asan Medical Center, Seoul, Korea
Purpose: This study evaluated the characteristics of a thyroiddedicated bipolar RF electrode (BRFE) and compared its ablation
performance with that of monopolar RF electrodes (MRFEs) in normal
bovine liver blocks
Material and methods: BRFE was tested on 60 bovine liver blocks
with six different time–power combinations, applying 20, 30, and
40 watts (W) for 60 and 120 seconds (sec). Subsequently, BRFE and
MRFEs with 0.5-, 0.7- and 1-cm active tips were applied on 160 bovine
liver blocks, creating 16 time–electrode combinations (10, 30, 60, 120
sec). The ablation characteristics, RF efficacy, true RF efficacy of each
electrode group were then evaluated and compared. True RF efficacy
was defined as the total ablation volume created within the total time
during which valid RF current was generated.
Results: The true RF efficacy of BRFE with 30 W at 60 sec was
significantly higher than that of BRFE with 20W and 40 W during the
preliminary experiment (p = 0.011). BRFE showed larger vertical and
transverse diameters (DT1, DT2) than MRFE with 0.5-cm active tip (all p
values < 0.001, except 10 sec). By contrast, MRFE with 0.7-cm active tip
created a larger DT1, DT2, volume, efficacy, and true efficacy than BRFE
(maximum p value = 0.011). The shape ratio of BRFE was significantly
higher than that of MRFE with 0.5-cm and 0.7-cm tips (all p < 0.001).
Conclusion: Application of BRFE with 30 W can achieve a median
ablation volume and efficacy between that of MRFE with 0.5-cm and
0.7-cm active tips and created a more ellipsoid-shaped ablation zone.

P-528
Endophlebectomy of the common femoral vein and
arteriovenous fistula creation as adjuncts to venous stenting
for post-thrombotic syndrome
H. Jalaie1, M.A. de Wolf2, J.H.H. van Laanen2, A. Gombert3,
M.E. Barbati3, C.H. Wittens3
1Vascular Surgery, Universitätsklinikum der RWTH Aachen, Aachen,
Germany, 2Surgery, Maastricht University Medical Centre, Maastricht,
Netherlands, 3Vascular and Endovascular Surgery, RWTH University
Hospital Aachen, Aachen, Germany
Purpose: Good results have been reported for angioplasty and
stenting of post-thrombotic lesions of the iliac and proximal femoral
veins. If lesions at the origin of the superficial femoral and profunda
veins are stented, the intraluminal synechiae can be pushed against the
orifices of inflow vessels, potentially decreasing stent inflow. Surgical
disobliteration of the common femoral vein (endophlebectomy) has
been suggested to mitigate this problem. Because of a temporary
increase in thrombogenicity, this procedure may be accompanied by
arteriovenous fistula creation.
Material and methods: Data on consecutive patients treated by
hybrid venous reconstruction, between December 2010 and May
2015, were analysed. Standard recording consisted of clinical scoring
systems (including Villalta scale) and imaging. Patency was assessed
with duplex ultrasonography.
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Results: Seventy-six legs (70 patients) were included. Median
follow-up was 379 (range 73-1508) days. Primary, assisted primary
and secondary patency rates at 12 months were 51, 70 and 83 per
cent respectively. Sixty per cent of loss of primary patency (24 of 40
legs) was related to common femoral vein stenosis, and the rest to
rethrombosis. Other complications included wound infection (29 per
cent) and lymphatic leak (39 per cent). The Villalta score had decreased
by a median of 7 points at 1-year follow-up.
Conclusion: The combination of venous stenting, endophlebectomy
and arteriovenous fistula creation for patients with extensive postthrombotic vein damage and severe post-thrombotic syndrome is
feasible.

P-529
Intranodal lymphatic glue embolization for the treatment of
post-procedural groin lymphatic leaks
A. Smolock, G.J. Nadolski, M. Itkin
Radiology, Hospital of the University of Pennsylvania, Philadelphia, PA,
United States of America
WITHDRAWN

P-530
Study of hemodynamics and angiography undergoing venoarterial extracorporeal membrane oxygenation
T. Yokoyama1, H. Kondo1, S. Inui2, R. Zako1, S. Toshimasa1,
M. Yamamoto1, J. Toda3, S. Furui1, H. Oba1
1Radiology, Teikyo University School of Medicine, Tokyo, Japan,
2Department of Radiology, Japan National Defense Medical College,
Saitama Tokorozawa, Japan, 3Diagnostic Imaging and Interventional
Radiology, Tokyo Women’s Medical University Yachiyo Medical Center,
Chiba, Japan
Purpose: The hemodynamic characteristics of Veno-arterial
extracorporeal membrane oxygenation (VA-ECMO) is retrograde
blood delivery with steady blood flow.To deepen the knowledge
about altered hemodynamics and technical pitfalls of transcatheter
arterial embolization (TAE) undergoing VA-ECMO.
Material and methods: We evaluated machine setups of VA-ECMO
and angiographic findings for 11 patients (9 men, 2 females) who
underwent TAE during the use of VA-ECMO from December 2014 to
October 2017 at the current and previous hospitals.
Results: Retrograde blood flow was forwarded from the external
iliac artery (9 right, 2 left), and the average blood flow rate was 3.3
L / min. The injury sites were internal mammary arteries (IMA) in 7
cases, hepatic arteries in 2 cases, and transverse pancreatic artery in
one case. All cases received chest compressions of cardiopulmonary
resuscitation. Of 11 patients who underwent TAE, the coils were used
for 2 cases and n-butyl-2-cyanoacylate for 9 cases. In IMA angiography,
the blood flow was slow compared to the normal conditions and
there were proximal embolization in some cases; the celiac arterial
angiography depicted normal angiographic findings.
Conclusion: During the use of VA-ECMO in IMA angiography
retrograde blood flow may be relatively increased; thus special care
should be taken.
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P-531
Postsurgical neonatal refractory chylothorax treated with
percutaneous intranodal lymphangiography
K. Matsunari, N. Hashizume, K. Watanabe, H. Fujisawa
Radiology, Showa University Northern Yokohama Hospital, Kanagawa,
Japan
Purpose: This study aimed to evaluate clinical success resolution of
percutaneous intranodal lymphangiography for postsurgical neonatal
refractory chylothorax.
Material and methods: Retrospective review was performed
of 4 patients (total 10 times, range 2-24 week-old) undergoing
percutaneous intranodal lymphangiography alone for postsurgical
chylothorax from January 2015 to December 2017.
All procedures were performed under local anesthesia.
Tecnical success was evaluated by confirming the amount of
chylothorax and lipiodol using portable radiograph.
Clinical success was evaluated by confirming clinical, chylothorax
output from medical charts.
Results: Percutaneous intranodal lymphangiography was performed
twice in 3 cases and 3 times in 1 case.
Technical successful was three patients(3/4,75%).
One case was swittched a surgical procedure after percutaneous
intranodal lymphangiography.
Three successful cases, chylothorax decreased in all patients after
percutaneous intranodal lymphangiography.
There was no complications.
Conclusion: For neonatal refractory chylothorax, intranodal
lymphangiography can provide a simpler, safer alternative to the
conventional procedures.

P-532
Hepatic venous outflow obstruction in liver transplant
patients: venography, pressure gradients, or biopsy
E. Meram, V. Zavaletta, P.F. Laeseke, O. Ozkan
Radiology, University of Wisconsin-Madison, Madison, WI, United States
of America
Purpose: This study sought to determine if trans-anastomotic
gradients or strictures on hepatic venography correlate with the
diagnosis of hepatic venous outflow obstruction(HVOO) on biopsy in
liver transplant patients.
Material and methods: Seventy-three patients who had a hepatic
venogram from 2008 to 2017 at a single institution were reviewed
retrospectively, all of whom underwent a liver transplant and a biospy
of the transplant liver in <7days of hepatic venogram. Biopsies with
HVOO and strictures detected on hepatic venography were noted. A
pressure gradient of >3 mmHg between the right atrium and hepatic
vein was considered hemodynamically significant as described
previously. Patients lacking data were excluded. Fisher’s exact test
was used to demonstrate the association of investigated variables.
Results: Elevated trans-anastomotic gradients were observed in
all(23/23) patients with a visible venographic obstruction while
32%(11/34) of the patients without a stricture still had an increased
gradient(p<.05). All patients(8/8) who were diagnosed with HVOO
on biopsy showed an elevated gradient(p<.05). Presence of both a
stricture and a gradient had a significant association with HVOO on
biopsy(p<.05). Of 26 patients with high gradients only and a negative
biopsy, 8 had no repeat biopsy, 12 had no evidence of HVOO on repeat
biopsy, 3 underwent angioplasty, and 3 demonstrated HVOO in their
subsequent biopsy.
Conclusion: In patients with HVOO, changes in hepatic venous
pressures can be detected before subsequent histological changes.
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An increased trans-anastomotic gradient is not specific, yet it is very
sensitive for detection of HVOO. The complementary use of gradients
and stenosis may detect HVOO cases before histological changes.

P-533
The usefulness of Amplatzer vascular plug (AVP) for preoperative embolization before distal pancreatectomy with en bloc
celiac axis resection (DP-CAR)
T. Fuji, W. Fukumoto, K. Chosa, Y. Baba, K. Awai
Radiology, Hiroshima University Hospital, Hiroshima, Japan
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trunks and cisterna chyli; whereas, less than 3.0 mean visual scores
were the right iliac lymph vessel, right lumbar lymphatic trunks and
cisterna chyli. The distance between the body surface and cisterna
chyli on post-lymphangiographic MDCT axial image was 4.33 ± 0.14
cm.
Conclusion: Lymphangiography is feasible and the visibility of
the lymphatic system on post-lymphangiographic MDCT provides
enough information for interventional radiologists to perform further
preclinical lymphatic interventions in a rabbit model.

P-535

Purpose: Distal pancreatectomy with en bloc celiac axis resection
(DP-CAR) has been introduced to treat locally advanced pancreatic
body cancer which was used to be unresectable. In this operation,
complication can be potentially occurred due to hepatic and gastric
ischemia. Therefore, preoperative embolization of common hepatic
artery (CHA) and/or left gastric artery (LGA) is usually performed
to develop collateral pathways to liver and stomach. Previously,
coil was used to embolize these arteries, but many coil and much
procedure time is necessary to embolize and prevent distal migration.
The Amplatzer vascular plug (AVP) has been introduced and it can
embolize these arteries easier than coils. The purpose of this study was
to evaluate usefulness of AVP for preoperative embolization before
DP-CAR.
Material and methods: Twenty-six patients with locally advanced
pancreatic body cancer underwent preoperative CHA and/or LGA
embolization with AVP or coil from April. 2010 to September 2017. We
compared the success rate, procedure time, and number of embolic
materials between AVP and coil.
Results: The complete embolization were achieved with coil or AVP
in 25 of 26 patients. Thirteen patients were used with AVP and 12
patients were used with coil. The mean procedure time was shorter
with AVP than with coil (84.3 ± 19.0 (standard deviation) minutes vs.
115.8 ± 35.3 minutes, p<0.05). Total number of embolic materials were
less with AVP embolization than with coil (median 1, range 2-3 vs. 4.5,
4-19, p<0.05).
Conclusion: AVP was useful material for preoperative embolization
before DP-CAR.

P-534
Lymphangiography and post-lymphangiographic MDCT for
preclinical lymphatic interventions in a rabbit model
T. Matsumoto, K. Tomita, S. Suda, K. Hashida, T. Hasebe
Department of Radiology, Tokai University Hachioji Hospital, Tokai
University School of Medicine, Hachioji, Japan
Purpose: To describe feasibility of lymphangiography and the visibility
of the lymphatic system on post-lymphangiographic MDCT to develop
further preclinical lymphatic interventions in a rabbit model.
Material and methods: Lymphangiography via the popliteal lymph
node or vessel was performed, using six healthy female Japanese
White rabbits. Lipiodol, which was an oily contrast agent for
lymphangiography, was manually injected. Post-lymphangiographic
MDCT examinations were performed in all rabbits. The dataset
images underwent image processing analysis by three-dimensional
maximum intensity projection (3-D MIP) technique. Three reviewers
evaluated degree of depiction of the lymphatic system using a fourpoint scale (1 = poor, 2 = fair, 3 = good, 4 = excellent). The distance
between the body surface and cisterna chyli was measured on postlymphangiographic MDCT axial image.
Results: Lymphangiography was successfully performed in all rabbits.
The popliteal lymph node was detectable in 90%. The visualization
of lymphatic system via the popliteal node was found in 89%. More
than 3.0 mean visual scores were the right femoral lymph vessel, left
femoral lymph vessel, left iliac lymph vessel, left lumbar lymphatic

Teaching interventional radiology in Sierra Leone
T. Asghar1, T. Peachey1, D. van Leerdam2, T. Gresnigt3,
M. Grootjans2, J. Vas Nunes3, H. Matheron3, O. Hamilton4, H. Bolkan2
1Radiology, Royal Hallamshire Hospital, Sheffield, United Kingdom,
2Surgery, Capacare, Masanga, Sierra Leone, 3Surgery, Masanga
Hospital, Masanga, Sierra Leone, 4Medicine, Masanga Hospital,
Masanga, Sierra Leone
Purpose: Sierra Leone has a severe shortage of doctors and currently
no radiologist in the entire country. There is a severe lack of access
to life saving procedures such as percutaneous abscess drainage.
The purpose of this study is to assess the benefit and challenges of
teaching interventional radiology to community health officers (CHOs)
in a rural hospital setting.
Material and methods: 30 CHOs took part in a two week basic
ultrasound training programme in Masanga Hospital, Sierra Leone,
which included lectures, case based learning and practical sessions
using ultrasound phantoms to learn procedures such as vascular
access and abscess drainage. Quantitative measures such as pre and
post course confidence (on a 10 point scale) and qualitative feedback
were recorded from students and tutors.
Results: Prior to the course, average number interventional
procedures performed by the CHOs was 2.8. Average pre and post
course confidence were 2.8 and 6.2 respectively. Course quality was
rated on average as 8.9 and usefulness 9.4. Challenges identified by the
CHOs included lack of functioning equipment, unreliable electricity
and lack of supervision/training. Tutors identified that the course
duration was too short to be competent in more complex procedures
and that emphasis on diagnostic skills and clinical judgement to know
which cases to intervene on was important.
Conclusion: A short training course in interventional radiology
was well received by the CHOs. There are a number of challenges to
overcome and there is a need for further training and research in this
area but there is also great potential.

P-536
Segmental adrenal venous sampling is superior to diagnose
aldosterone producing adenoma
H. Tannai, S. Matsui, A.D. Obara, Y. Kawahara, Y. Koike, C. Sugisawa,
A. Suzuki, T. Takiguchi, J. Saito
Japan Organization of Occupational Health and Safety (JOHAS),
Yokohama Rosai Hospital, Yokohama City, Kanagawa Pref., Japan
Purpose: Adrenal venous sampling is standard method to decide
treatment for primary aldosteronism (PA) . Segmental adrenal vein
sampling (SAVS) requires blood samples in adrenal tributary veins
(ATVs) along with adrenal central vein (ACV). Therefore SAVS is thought
to have superior diagnostic ability.There were some cases that the
plasma aldosterone concentration (PAC) in ACV was below the normal
range and that in the ipsilateral ATV was above. That means some
cases of aldosterone producing adenoma (APA) are only diagnosed
by SAVS. This study revealed the frequency and the characteristics in
such cases.
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Material and methods: We retrospectively identified fifty PA patients
who underwent adrenarectomy following SAVS and diagnosed APA
pathologically from June 2016 to October 2017. We analyzed SAVS
data and pathological features comparing cases which PAC in ACV
was above and below the normal range.
Results: In eleven of fifty (22%) cases PAC in ACV on the resected side
was below the range and that in ATV above, seven were on the right
side. Four of eleven were aldosterone producing micro adenomas
(APmicroA) undetected by CT. In the rest 39 the PAC in ACV was above
the range, nineteen were on the right side and two were APmicroAs.
The maximum PAC in ATV and the rate of APmicroA were significantly
different but the latelarity had no significant difference between two
groups.
Conclusion: There were APA cases diagnosed only by SAVS.

P-537
Therapeutic nodal lymphangiography to lymphatic leakage
after kidney transplantation
S. Ogawa
Diagnostic and Interventional Radiology, Osaka City University
Graduate School of Medicine, Osaka, Japan
Purpose: The effectiveness of therapeutic lymphangiography for
postoperative lymphatic leakage has been reported after surgery
for esophagus cancer, lung cancer, gastrointestinal cancer and so
on, and has not been reported after kidney transplantation to our
knowledge. This investigation aims to evaluate feasibility of nodal
lymphangiography to lymphatic leakage after kidney transplantation.
Material and methods: We retrospectively analyzed consecutive 6
patients who performed nodal lymphangiography under ultrasound
guidance after kidney transplantation at our hospital. The criteria for
treatment were as follows: the drainage of lymphatic fistula lasted
more than 100 ml after 10th postoperative day or patients with
symptomatic lymphocele. We investigated technical success rate,
clinical success rate and complication. We defined clinical success as
drainage amount decrease less than 30ml without other additional
treatments.
Results: In 5 of the 6 patients, nodal lymphangiography was
achieved technical success and was able to detect lipiodol leakage
point on radioscopy or Computed Tomography. In the unsuccessful
case, the puncturable inguinal lymph node could not be detected
by ultrasonography. All 5 patients who underwent therapeutic
nodal lymphangiography showed clinical success, however one of
them needed the lymphangiography twice to achieve success. As a
complication, only 1 patient developed minor fever.
Conclusion: Nodal lymphangiography is a useful, minimally invasive
and safe procedure for treatment of lymphatic leakage after kidney
transplantation, alternative to conservative treatment.

P-538
Peri- and post-procedural complications in patients undergoing C-Arm-computed tomography (CACT) guided balloon
angioplasty (BPA)
J.B. Hinrichs1, S.K. Maschke1, J. Renne1, T. Werncke1, K.I. Ringe1,
H.M. Winther1, K.M. Olsson2, M.M. Hoeper2, F. Wacker1, B.C. Meyer1
1Institute for Diagnostic and Interventional Radiology, Medizinische
Hochschule Hannover, Hannover, Germany, 2Clinic for Pneumology,
Medizinische Hochschule Hannover, Hannover, Germany
Purpose: To assess the frequency and severity of complications
of balloon pulmonary angioplasty (BPA) using C-Arm-computed
tomography (CACT)-guidance.
Material and methods: Overall, 266 consecutive interventions in
67 patients (42 females, mean age 66 ± 13 years) were included in
this study. Selective CACT was acquired prior to the intervention
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for 3D guidance and to select appropriate balloon size based on
the measured vessel diameter. Complications during and after
the procedure, the need for further interventions and the impact
on outcome were assessed and categorized according to the SIR
Classification System to Complications by Outcome (Grade A-F).
Results: Overall, 237 interventions were conducted without any
complications (89.1 %). Minor complications not requiring additional
treatment occurred during or after 25 procedures (9.4 %), including
recurring dry cough in four patients during a total of 11 interventions
(4.1 %) (Grade A), three focal dissections of the targeted pulmonary
artery (1.1 %), four cases of pulmonary hemorrhage (1.5 %), one case of
reperfusion edema (0.4 %) and six cases of post-interventional shortterm hemoptysis (2.3 %) (Grade B).
Overall, only four cases of major complications requiring additional
treatment were reported (1.5 %):one case of pulmonary hemorrhage
(0.4 %) and two cases of post-interventional hemoptysis (0.8 %), all
treated with epinephrine inhalation to induce hemostasis and one
case of atrial tachycardia induced during catheterization, subsequently
requiring pharmacological cardioversion (0.4 %) (Grade C). No lifethreatening peri- or post-interventional complications or mortality
were observed (Grade D-F).
Conclusion: Using CACT-guidance, the peri-and post-procedural
complication rate in BPA is low and without occurrence of lifethreatening events.

P-539
Impact of hybrid emergency room on practice time for trauma
hemostasis
Y. Sasaki1, H. Kondo1, H. Kuwamura1, R. Zako1, T. Yokoyama1,
S. Toshimasa1, M. Yamamoto1, J. Toda2, S. Furui1, H. Oba1
1Radiology, Teikyo University School of Medicine, Tokyo, Japan,
2Diagnostic Imaging and Interventional Radiology, Tokyo Women’s
Medical University Yachiyo Medical Center, Chiba, Japan
Purpose: We evaluated the reduction of procedure time of TAE for
traumatic hemorrhage after introduction of Hybrid ER.
Material and methods: This study included 94 traumatic cases. The
study period was divided into three timeframes; Period 1 (P1), Period
2 (P2), and Period 3 (P3) (n=94: P1 n=34; P2n=45; P3n=15). All patients
underwent TAE without damage control surgery (n=31: P1 n=8;P2
n=10;P3 n=13) and conservative treatment (n=18: P1 n=4; P2 n=8; P3
n=6) before TAE.
We retrospectively compared between P2 vs P3 and P1+P2 vs P3 for
the following paramters: Probability of Survival (Ps), Injury Severity
Score (ISS), time to CT (from ER visit to CT scan), time to emboli from
ER visit to TAE completion), total amount of blood transfusion, survival
rate, duration of ICU stay, duration of total hospital stay. We also
compared them between day and night shifts.
Results: Time to CT in P3(30±17 minutes) was significantly shorter than
P2 (54±19 minutes: p=0.0003) and P2+P1 (57±19 minutes: p). There was
no significant difference in Ps, ISS, Time to CT, Time to emboli, total
amount of blood transfusion, survival rate, duration of ICU stay, and
duration of total hospital stay.
Time to emboli in P1 during day shift (125±31 minutes) was shorter
than night shift (171±61mitutes). There was no significant difference
in P2 and P3.
Conclusion: Installation of Hybrid ER enabled to reduce the total time
from ER visit to CT scan.

Posters

CIRSE 2018 Abstract Book

P-540
Radiological anatomy of cardiovascular system in matured
microminipigs as a pre-clinical research model for the interventional radiology
H. Kawada1, M. Takasu2, T. Miyoshi1, Y. Tanahashi1, S. Syoda1,
R. Iwasaki2, F. Hyodo3, S. Goshima1, T. Mori2, M. Matsuo1
1Radiology, Gifu University Hospital, Gifu, Japan, 2Department of
Veterinary Medicine, Gifu University, Gifu, Japan, 3Radiology, Gifu
University School of Medicine, Gifu, Japan
Purpose: To define the radiological anatomy of cardiovascular system
in matured microminipigs as a pre-clinical research animal model for
the interventional radiology.
Material and methods: Five female microminipigs (weighing 20.9 ±
2.9 kg) were used. Under general anesthesia, computed tomography
angiography (CTA) was obtained using a 16-slice CT scanner. CT scan
was performed at 12 s after initiation of intravenously injection of 40ml
of nonionic contrast media at 3.0ml/sec using a power injector. The
transverse CTA images were evaluated using the DICOM viewer, and
the diameters of following 41 arteries were measured.: Ascending
aorta, descending aorta, thoracicoabdominal aorta, abdominal
aorta, pulmonary artery trunk, both pulmonary, brachiocephalic,
short common bicarotid, both common carotid, both subclavian,
both bronchial, both internal mammary, celiac, common hepatic, left
lateral hepatic, middle hepatic, left hepatic, gastroduodenal, cranial
duodenopancreatic, splenic, left gastric, cranial mesenteric, iliocolic,
both colic, caudal mesenteric, cranial rectal, both renal, both external
iliac, internal iliac common trunk, both internal iliac, and both femoral
artery.
Results: The vascular anatomy of the microminipigs were the same as
domestic pig anatomy and similar to human anatomy. The diameter of
aorta (Ascending to abdominal) was 7.0 - 17.1 mm, iliac arteries were
3.8 - 5.5 mm, the pulmonary arteries were 9.3 - 14.7 mm, and major
first aortic branches (e.g.: celiac or brachiocephalic artery) were 2.2 9.2 mm.
Conclusion: This study defines the microminipig’s radiological
anatomy of cardiovascular system in the body trunk.

P-541
Endovascular embolisation strategies for pulmonary arteriovenous malformations
M. Kuczyńska, K. Pyra, Ł. Światłowski, J. Sobstyl, E. Kuklik,
T. Jargiełło
Department of Interventional Radiology and Neuroradiology, Medical
University of Lublin, Lublin, Poland
Purpose: To assess the immediate efficacy of distinct embolisation
devices in the endovascular treatment of pulmonary arteriovenous
malformations as well as to identify and analyze the possible
determinants of the technical success of the procedure.
Material and methods: Prospective analysis of 16 consecutive
patients who underwent transcatheter endovascular embolisation
therapy for pulmonary arteriovenous malformations between 20052017. Pre- and post-procedural angiography studies were implemented
to confirm the diagnosis and evaluate technical success, defined as
the complete occlusion of the feeding artery. Embolisation device coils, microcoils, occluder or combination of the above - was used. All
the patients were advised to conduct a follow-up CT evaluation at 12
months after the procedure.
Results: A total number of 40 PAVMs was observed and embolised. The
immediate technical success was achieved in all (100%) treated PAVMs.
The immediate technical success was achieved in all (n=40; 100%)
treated PAVMs, as confirmed by the post-procedural angiographic
result. The statistical analysis revealed no significant impact of the
number of PAVMs per patient (p>0.05), their angioarchitecture
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(p>0.05), localization within the lung (p>0.05) or particular lobe
(p>0.05) and the selection of embolisation device (p>0.05) on the
procedural success rates. The procedure-related complication rate
was equal to 6.25%.
Conclusion: The immediate success rate of the transcatheter PAVM
embolisation reached 100% in this study. The statistical model of
logistic regression revealed no significant impact of the number
of PAVMs per patient, their angioarchitecture, localization and
distribution pattern as well as device selection on the immediate
technical success of the procedure.

P-542
Technical report and early feasibility study of novel “snuffbox”
radial access in visceral intervention
U. Pua
Diagnostic Radiology, Tan Tock Seng Hospital, Singapore, Singapore
Purpose: Distal radial or “snuffbox” access represents an alternative
radial access technique with the dorsal branch of the radial artery
being accessed within the anatomical snuffbox. The purpose of this
study is to describe the technique feasibility of this novel access in
visceral intervention.
Material and methods: This was an institutional review boardapproved study of patients who underwent snuffbox access for
visceral intervention within a six-month period. Inclusion criteria
include a Barbeau waveform of A-C and a minimum radial artery
diameter of 1.6mm at the site of access. Technical success was defined
as completion of the intervention through the snuffbox access without
cross-over to conventional radial or femoral access. The patients were
accessed during clinic visits for access site related complications.
Results: Thirty-one patients (23 men and 8 women, with a mean age
of 68.2 years (range 53 – 83 years)) underwent a total of 45 snuffbox
accesses (left n= 43, right n= 2). Twelve patients had multiple snuffbox
accesses (2-4 punctures) within the mean interval of 13.3 days. The
mean follow-up of 4.02 months (range 3 days to 7.1 months). Indications
included conventional (n= 19) transarterial chemoembolization,
radionuclide lung shunt studies (n= 12), yttrium-90 implantation (n=
8), visceral arterial stenting (n=2), renal aneurysm embolization (n=1),
and emergency embolization (n=2). Technical success was 100%. There
was a single case of asymptomatic pseudoaneurym formation which
was managed conservative. A single 30-day mortality not related to
the access site was recorded.
Conclusion: Snuffbox radial access is technically feasible and
represents an alternative to conventional radial access.

P-543
Perceived barriers to a career in interventional radiology:
results of a trainee survey
A. Greenwood1, T. Carlsson2, G. Collin2, B. Odedra1
1Interventional Radiology, Gloucestershire Royal Hospitals NHS Trust,
Gloucester, United Kingdom, 2Interventional Radiology, Southmead
Hospital, Bristol, United Kingdom
Purpose: We perceived a poor interest in interventional radiology (IR)
careers amongst radiology trainees in our region. We aimed to assess
current experiences and perceptions of IR as a career amongst trainees
in our region in South West England (Severn Deanery).
Material and methods: A multiple choice questionnaire was
delivered to all individuals enrolled on the local training scheme. A
further questionnaire was delivered to all radiology departments
within the training region to assess if trainees opinions reflected
current local practice.
Results: Responses were received from 36 of 44 (80%) trainees and all
nine radiology departments. The majority of trainees enjoy practical
procedures and patient contact, and plan to maintain a direct patient
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contact component to their job as a consultant (91%, 87% and 75%
respectively). However, up to 67% of trainees would not consider
IR as a career. Trainees felt IR was more stressful than diagnostic
radiology, offers poor work-life balance, and frequency of IR on-calls
was unacceptable. Centres with overnight outsourcing of diagnostic
radiology were favoured for consultant positions amongst trainees.
Maximum desired consultant on-call frequency (either diagnostic or
IR) was 1 in 7 or 8. Where IR on call is provided, frequency is currently
between 1 in 5 and 1 in 6.
Conclusion: The structure of current IR provision within our region
presents several challenges to attracting trainees to the speciality.
Expansion of IR services and the number of consultant posts may help
ameliorate some of the perceived negative factors of a career in IR,
however recruitment and funding are significant barriers.

P-544
Hepatic lymphatic embolization for treatment of ascites
secondary to right congestive heart failure
M. Sheng, D. Kwon, G.J. Nadolski, M. Itkin
Radiology, Hospital of the University of Pennsylvania, Philadelphia, PA,
United States of America
Purpose: The liver lymph comprises a significant portion of lymphatic
fluid flowing into the thoracic duct. In right-sided congestive heart
failure (CHF), liver lymphatic flow increases exponentially which
potentially plays a role in pathophysiology of ascites. Here we report
the results of hepatic lymphatic embolization (HLE) as a treatment for
ascites secondary to right-sided CHF.
Material and methods: Five patients (M/F=4/1; mean age 66.8 years)
with right-sided CHF and recurrent ascites requiring large-volume
paracenteses (LVP) were referred for hepatic lymphangiogram and
HLE. Patients were followed post-procedurally through clinic visits
and telephone calls.
Results: Hepatic lymphangiogram demonstrated that three patients
(P1,P2,P3) had altered lymphatic hepatic anatomy with abnormal
lymphatic flow from the liver toward mesenteric lymphatics,
making them candidates for embolization. Post-embolization,
two patients had significantly decreased number and volume
of LVP (P1:4L/week→none, P2:12L/week→4L/week). P1 required
repeat embolization every 6 months (total four embolizations) due
to re-accumulation, with significant decrease in LVP for several
months after each procedure. P3 initially had decrease in LVP (8L/10
days→7L/15 days) for a month post-procedure, however, underwent
tricuspid valve replacement for decompensated heart failure.
Embolization was not performed in two patients (P4,P5) due to
absence of lymphatic flow from the liver toward mesenterium
Conclusion: Our study demonstrates that in some patients with
right-sided CHF, the cause of ascites is abnormal lymphatic flow
from the liver toward mesenterium. Hepatic lymphangiogram and
embolization may provide a viable diagnostic and therapeutic tool
for these patients. Further optimization of imaging and interventional
techniques and long-term follow up are needed to determine
durability of this approach.

P-545
Recanalization of post-catheterization radial artery occlusion
A. Kaledin, P. Podmetin
Cardiology, North-Western State Medical University named after I.I.
Mechnikov, St. Petersburg, Russian Federation
Purpose: To evaluate the benefits of antegrade and retrograde
methods of recanalization of post-catheterization radial artery
occlusion (RAO).
Material and methods: From 2013 to 2017, proximal radial access
(pRA) was used in 4,076 pts, distal radial access (dRA) - in 3,382 pts.
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Remote follow-up was carried out with staged procedures and was
in about one third of the observations. Arterial patency control after
pRA performed in 1,257 pts, after dRA - in 1,296 pts. The incidence of
RAO was 4.5% with a pRA, 2% with dRA. Recanalization of RAO was
performed after PCI, using antegrade or retrograde methods.
Results: We performed 38 recanalizations of RAO. 81% were successful.
Among them in 20 cases antegrade recanalization with trans-ulnar
access was used, with 74% success rate and in 11 cases – retrograde
recanalization, using dRA, all of them were successful. But incidence
of reocclusion in retrograde group was 67%, while after antegrade
recanalization – only 20%. At first we used trans-ulnar access with
caution, but soon realized that it was safe, even in combination with
RAO, and can be used for antegrade recanalization. The average time
of recanalization was 37 min, the average volume of contrast was 110
ml. To assess the effect of recanalization of RAO on dynamic muscle
strength, a carpal dilator test was performed. The number of expander
reductions after recanalization increased by 7.2%.
Conclusion: The trans-ulnar antegrade technique of recanalization
RAO is safe, but has less success rate than retrograde one. The
incidence of reocclusion in antegrade group is significantly less than
in retrograde group.

P-546
Liver transplant priority and results of loco-regional treatment
in HCC
P. Gemma1, F. Barbosa1, S. Di Sandro1, P. Brambillasca1, R. Vercelli2,
F. Rigiroli1, C. Migliorisi3, M. Solcia1, L. De Carlis1, A.G. Rampoldi2
1Interventional Radiology, ASST Grande Ospedale Metropolitano
Niguarda, Milano, Italy, 2Interventional Radiology, Ospedale Niguarda,
Milan, Italy, 3Interventional Radiology, Ospedale Niguarda Ca’Granda
Milano, Milan, Italy
Purpose: The waiting list (WL) for liver transplant (LT) increases the
risk of tumour progression. Mazzaferro’s scale (MS) stratifies the risk
of dropout from WL in eight classes according to HCC response to
locoregional treatment. The purpose of this study is to retrospectively
evaluate the MS predictive ability of tumour recurrence after LT and
assess the current system used for organs allocation.
Material and methods: From January 2000 to December 2016,
496 consecutively LT for HCC were reviewed. The MS was assessed
as dichotomous variable to answer the question: “If patients were
classified according to MS, would his waiting time be different?”
Results: Of 496 patients who underwent LT, 430 (87%) was assessed
according to MS. The Mazzaffero’s classification resulted to be an
independent predicting factor for tumour recurrence (p=0.025). After
correcting the model for age, sex and time in the waiting list, MS still
appeared to be predictive for recurrence. If the MS was used to classify
the risk of dropout, no differences with the current system of organ
allocation would be observed in the lowest classes. Differences in the
WL tend to increase in higher risk classes.
Conclusion: MS is a predictive factor for tumour recurrence after LT.
Differences between MS and the actual system are higher in the higher
classes of risk.
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P-547
Early quality of life after catheter directed thrombolysis for
pulmonary embolism: results from an interventional radiology
thrombosis clinic
J. Smirniotopoulos1, R. Winokur1, J. Horowitz2, A. Sista3
1Radiology, New York Presbyterian Hospital/Weill Cornell Medicine,
New York, NY, United States of America, 2Cardiology, New York
University Hospital, New York, NY, United States of America,
3Interventional Radiology, New York University Hospital, New York, NY,
United States of America
Purpose: Pulmonary embolism (PE) is the third most common cause of
cardiovascular death in the United States and is associated with short
and long-term exercise intolerance and lower Quality of Life (QoL).
This study aims to investigate whether catheter-directed thrombolysis
(CDT) to treat acute PE affects QoL compared to those who receive
anticoagulation alone.
Material and methods: IRB approved prospective evaluation of QoL
was performed on 14 patients who received CDT, and 9 patients who
received systemic anticoagulation for PE, from 2014 through 2016.
Patients followed up in our IR Thrombosis Clinic within six months
of discharge (mean 119.4 days), at which time they completed the
Pulmonary Embolism Quality of Life (PEmb-QOL) survey.
Results: Fourteen patients (mean age 51.6 years) received CDT
for massive (2/14) and submassive (12/14) PE (Group 1), and nine
patients (mean age 59.2 years) received systemic anticoagulation for
submassive (4/9) and low risk (5/9) PE (Group 2). Group 1: 7/14 had
persistent pulmonary-related symptoms; 7/14 had limitations to their
work; and 12/14 noted a negative impact to their emotional health.
Group 2: 4/9 had persistent pulmonary-related symptoms; 4/9 had
limitations to their work; and 6/9 noted a negative impact to their
emotional health. There was no statistically significant difference
between Groups 1 and 2 for these outcomes.
Conclusion: PE negatively affects QOL in the early months following
treatment, however, there is no significant difference between patients
treated by CDT and those who receive conventional anticoagulants
alone. Further long-term investigations are currently underway at our
institution.

P-548
Female medical student impression of interventional radiology
- what can we do to improve this?
B. Huasen1, B. Connor1, A. Holden2
1Interventional Radiology, Auckland City Hospital, Auckland, New
Zealand, 2Radiology, Auckland City Hospital, Auckland, New Zealand
Purpose: It is suggested that more than 60% of medical students
are females. Despite this, very little of them are seen to enter
interventional radiology on an international scale. We spoke to female
medical students from the U.K and New Zealand via a direct survey
regarding this topic.
Material and methods: 20 female medical students from the U.K and
20 from New Zealand were approached with ‘What do you think of IR
as a career’ survey. The students range from first to final year study of
Medicine and an age range of 18-27 years old. They were approached
during the period of 2017-2018.
Results: Alarmingly only 4 students (10%) were aware of what
Interventional Radiology meant as specialty. These students were
based at Auckland University. Of all those questioned none had
considered interventional radiology as a career. 11 (27.5%) are
considering a future career in diagnostic radiology. On the other hand,
39 (97.5%) students knew what vascular surgery was, and 35 (87.5%)
had either directly or indirectly been aware of what work they actually
do via clinical attachments, projects or university teaching. None are
considering IR as a career and two are uncertain of their future plans.
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Following on from the survey and a quick introduction to what we do
for a living, 6 (15%) students would consider IR in the future, and 11
(27.5%) are uncertain and require more exposure.
Conclusion: We have become more aware of the need to engage
more female doctors in the IR field. This can be achieved by engaging
them early on at University and School level. The media is also a
powerful tool that needs to be tapped into. More lectures and direct
clinical exposures are paramount.

P-549
Are newly qualified doctors adequately exposed to
interventional radiology in the United Kingdom?
Z. Alsafi1, S. Ramachandran2, V. Bhrugubanda3, A. Alsafi4
1Medical School, UCL, London, United Kingdom, 2Radiology,
Addenbrooke’s Hospital, Cambridge, United Kingdom, 3Radiology,
Royal Preston Hospital, Preston, United Kingdom, 4Radiology, Imperial
College, London, United Kingdom
Purpose: The foundation program within the United Kingdom allows
newly-qualified doctors (foundation-doctors) to engage in supervised
patient care. Studies evaluating the knowledge of this cohort on
Interventional radiology (IR) are scarce. As foundation-doctors, and
potentially, future IRs, effective patient referral and work-up requires
a strong grasp of the therapies delivered by IR. This study assessed the
knowledge of foundation-doctors on common IR procedures.
Material and methods: A questionnaire composed of 14 single-bestanswer questions was sent to foundation-doctors at the end of their
first year of foundation training. The questions examined knowledge
of both IR and minimally-invasive non-IR procedures.
Results: Seventy-two questionnaires were administered and 52 were
completed. The highest and lowest scores obtained were 12/14 and
4/14 respectively. The median score was 9/12. Questions relating to
coronary intervention and neurosurgical procedures scored best. The
mean score for IR procedures was lower than that of non-IR procedures
(51.5% vs 81.1% respectively, p <0.0001, paired two-tailed Student’s
t-test).
Participants that refer to IR at least once a month scored 60.5% while
those who rarely refer to IR scored 47.2% (p <0.0084, unpaired twotailed Student’s t-test). In addition, 83.0% stated that they would like
more exposure to IR during their foundation training while 67.9%
stated that they would apply for a foundation year job that has a
clinical and interventional radiology rotation.
Conclusion: Foundation-doctors do not grasp the scope of therapies
delivered by IR. IR rotations within the foundation program could
bridge the gap in knowledge and increase interest in the speciality.

P-550
Fluoroscopic subtraction Eustachian tubography: initial feasibility test in a cadaver model
K.Y. Kim1, W.S. Kang2, J.-H. Park 3, H.J. Park 2, H.-Y. Song4
1Radiology, Chonbuk National University, Jeonju, Korea,
2Otolaryngology, Asan Medical Center, Seoul, Korea, 3Radiology and
Research Institute of Radiology, Asan Medical Center, Seoul, Korea,
4Diagnostic Radiology, Asan Medical Center, Seoul, Korea
WITHDRAWN

C RSE

CIRSE 2018 Abstract Book

P-551
Suitability of femoseal vascular closure device for closure of
antegrade access in common femoreal artery
J.J. Shim1, J. Kim2, J.H. Won2
1Department of Radiology, Soonchunhyang University Bucheon
Hospital, Bucheon, Korea, 2Department of Radiology, Ajou University
Hospital, Suwon, Korea
Purpose: This study was designed to access the efficacy and safety of
the Femoseal® vascular closure device(VCD) to achieve hemostasis in
antegrade aceess of the common femoral artery(CFA).
Material and methods: We retrospectively reviewed the outcome
of Femoseal® VCD used for hemostasis in 144 accesses to the CFA
in 134 patients between August 2013 to April 2015. Femoseal® VCD
was used for closure in all cases. Technical success was defined
as immediate closure of CFA puncture site achieved by use of
Femoseal® VCD. Puncture direction, patients demographics, factors
affecting hemostasis, deployment success/failure, complications were
investigated.
Results: A total of 144 Femoseal® VCDs were deployed in 134
patients. Of the 144 CFA accesses, antegrade approach was 78 and
retrograde approach was 66 cases. Technical success rate was 100%.
Major vascular complications were found in three cases (antegrade
CFA approach group:1, retrograde CFA approach group:2) and minor
vascular complications were found in 19 cases (antegrade CFA
approach group: 10, retrograde CFA approach group: 9). There were
no significant statistical differences between antegrade approach and
retrograde approach groups.
Conclusion: Femosea®l VCD is effective and safe for closure of
antegrade CFA access site offering high technical success and
acceptable complication rate.

P-552
Left vs right radial access: a randomized comparative study of
routine catheterization in heart transplant patients (RADIAL 2
Heart Transplant Study)
C.A. Robles1, V. Martín-Yuste2, S. Brugaletta2, M. Trilla-Corominas2,
X. Freixa2, F. Pérez-Villa2, A. Castell-Lavilla2, A. Regueiro2, M. Sabaté2
1Endovascular Service, Virgen Macarena Universitary Hospital, Seville,
Spain, 2Cardiac Catheterization Service, Hospital Clinic of Barcelona,
Barcelona, Spain
Purpose: We perform a monocentric, prospective, randomized
and comparative study between the left (L-TRA) and right radial
access (R-TRA) in heart transplant patients that undergo to coronary
angiography, regarding radiation, duration, contrast volumen and
complications.
Material and methods: Procedure´s data and between 48 hours after,
a clinical and blood sample test was collected.The procedures were
performed by experienced interventionists in the radial approach.
The data are presented in median ± SD, for continuous variables and
in percentage for categorical variables. All analyzes were performed
with intention to treat (ITT).
Results: From June 2014 to December 2016, we include 50 patient,
25 assigned to the L-TRA group and 25 to the R-TRA group. 2 patients
from the L-TRA group had crossover to R-TRA due to puncture failure.
The total dose of radiation (889 ± 693mGy vs 664 ± 338mGy, p =
0.39), dose-area product (4800 ± 3755 vs 3497 ± 2360, p = 0.21) and
fluoroscopy time (4.7 ± 3.2 vs 3.7 ± 2.5 minutes, p = 0.39), were higher
in the L-TRA group, without statistical differences. The duration of the
procedure (18.2 ± 10.5 minutes vs 13.6 ± 5.8 minutes, p = 0.13) and
the contrast volume (62 ± 26 vs 56 ± 25 ml, p: 0.34) were higher in the
L-TRA group, without statistical difference. No major complications
were reported.
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Conclusion: The L-TRA showed a tendency to use more radiation,
more procedure time and more contrast than the R -TRA, but the
results do not reach statistical differences. Therefore we prefer to use
R-TRA in these patients.

P-553
Academic research productivity in paediatric interventional
radiology
J. Zhong1, A. Nanapragasam2, A.M. Barnacle3, N. Tahir4
1Clinical and Interventional Radiology, St. James’s Institute of
Oncology, St. James’s University Hospital, Leeds, United Kingdom,
2Radiology, Newcastle University, Newcastle-upon-Tyne, United
Kingdom, 3Radiology, Great Ormond St Hospital for Children, London,
United Kingdom, 4Diagnostic and Interventional Radiology, Leeds
General Infirmary, Leeds, United Kingdom
Purpose: Paediatric interventional radiology (PIR) is a rapidly growing
field that utilises image guided minimally invasive techniques to
diagnose and treat paediatric conditions. Our aim is to evaluate the
scientific output of PIR compared to the rest of IR.
Material and methods: Using the Scopus Database, the world’s
largest abstract and citation dabatase of peer-reviewed literature,
we undertook a literature search by combining the keyword “p(a)
ediatric” with “interventional radiology” compared to “interventional
radiology” alone. We reviewed the academic metrics of the published
documents and geographic distribution of publications for PIR vs IR.
Results: A total of 780 PIR related publications were found up until
31/12/2017 compared to 21717 for IR, accounting for 3% of the total
IR literature. The h-index for these PIR documents was 40 (h-index of
IR documents was 169). The most citations for any PIR document was
1372. The most cited IR document was 1761. Over the last 3 decades,
the number of PIR publications have increased by over 600%.
For PIR, the five most academically productive countries were United
States 394 (54%), Canada 87 (12%), United Kingdom 61 (8%), Italy 33
(4%) and France 29 (4%). 507 were journal articles (69%), 163 reviews
(22%), 32 conference papers (4%), 22 editorials (3%) and 13 book
chapters (2%).
Conclusion: The number of PIR publications is significantly lower
compared to the rest of IR, partly due to the relative infancy of
PIR. Greater awareness of this subspecialty and interdepartmental
collaboration will improve research output in this growing field.

P-554
Protein losing enteropathy following thoracic duct ligation:
diagnosis and treatment
D. Kwon, M. Sheng, G.J. Nadolski, M. Itkin
Radiology, Hospital of the University of Pennsylvania, Philadelphia, PA,
United States of America
Purpose: Protein Losing Enteropathy (PLE) is a condition characterized
by severe loss of proteins into the intestinal tract. This report describes
a series of pediatric patients who developed PLE following thoracic
duct (TD) ligation.
Material and methods: A retrospective review of 3 consecutive
patients(M/F = 2/1; mean age 5.5 years) who developed PLE following
TD ligation was performed. Lymphatic imaging included Dynamic
Contrast Enhanced MR lymphangiogram(DCRML) and/or intranodal
lymphangiogram(IL).
Results: All three patients(P1, P2, P3) developed PLE following
TD ligation. Post-ligation courses were complicated by severe
electrolyte abnormalities and hypoalbuminemia(mean 1.4 mg/dL).
P1/P3 had elevated stool alpha1-antitrypsin(A1A)(mean 324 mg/dL).
A1A for patient P2 was not documented. DCRML revealed occlusion
of the TD and retrograde flow through intestinal lymphatic ducts
with leakage of contrast into the lumen of the intestines. For P1/
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P2, conservative treatment was unsuccessful and IL was performed
followed by percutaneous access of the intestinal lymphatic ducts
and embolization with n-BCA glue resulting in rapid normalization of
albumin and electrolyte levels. In P3, treatment with low fat diet and
supplementation similarly resulted in drastic improvement. On followup(mean 2.6 months), P1 and P3 remained asymptomatic with normal
laboratory values while P2 developed recurrent PLE with lymphatic
leak into the intestines 8 months after embolization that is currently
being managed medically.
Conclusion: Our study demonstrated the unusual development
of the PLE in patients following TD ligation due to development of
the retrograde lymphatic flow into the intestinal lymphatic ducts.
Further long-term follow up is needed to determine the durability of
embolization in the treatment of PLE.

inaccurate registration of the CT and magnetic transmitter). Median
distance error was 2,5mm (range 0,2-4,8mm). Mean setup time for the
EMNS was 7min (3-12min). Mean number of control scans and time
for antenna placement was 3 (1-4) and 09:06min (01:16-25:54min),
respectively.
Conclusion: EMNS enabled intuitive CT-guided MWA in the abdomen
with high accuracy in angulated approaches. With more experience,
setup and intervention time and number of control scans are expected
to be further reduced.

P-555

J. Berger1, M. Unger1, L. Landgraf1, D. McLeod2, T. Neumuth1,
A. Melzer1
1University Leipzig, Innovation Center Computer Assisted Surgery
(ICCAS), Leipzig, Germany, 2Technische Universität Dresden, OncoRay National Center for Radiation Research in Oncology, Dresden, Germany

Partial uterine fibroid embolization for women who wish to
conceive
J. Pisco1, J.M. Pisco2, T. Bilhim3, N.V. Costa4, D. Torres2, A.G. Oliveira2
1Angiography, Hospital St. Louis, Lisbon, Portugal, 2Interventional
Radiology, Saint Louis Hospital, Lisbon, Portugal, 3Interventional
Radiology, CHLC, Saint Louis Hospital, Lisbon, Portugal, 4Radiology, St
Louis Hospital, Lisbon, Portugal
WITHDRAWN

P-556
Clinical outcome of repeated prostatic artery embolization
J.M. Pisco1, T. Bilhim2, N.V. Costa3, L.C. Pinheiro1, D. Torres1,
A.G. Oliveira1
1Interventional Radiology, Saint Louis Hospital, Lisbon, Portugal,
2Interventional Radiology, CHLC, Saint Louis Hospital, Lisbon, Portugal,
3Radiology, St Louis Hospital, Lisbon, Portugal
WITHDRAWN

P-557
Clinical evaluation of an electromagnetic navigation system
for CT-guided microwave ablation of abdominal tumors
K.I. Ringe1, V.D. Vo Chieu2, D. Iacchetti3, F. Wacker1
1Institute for Diagnostic and Interventional Radiology, Medizinische
Hochschule Hannover, Hannover, Germany, 2Department of Diagnostic
and Interventional Radiology, Hannover Medical School, Hannover,
Germany, 3IMACTIS, La Tronche, France
Purpose: To assess the applicability and accuracy of an
electromagnetic navigation system (EMNS) for CT-guided microwave
ablation (MWA).
Material and methods: 17 patients (m=11/f=6; mean age 64y)
with 18 lesions (17 hepatic, 1 kidney; mean size 20mm), referred for
CT-guided MWA were included in this prospective IRB-approved study.
Interventions were performed by two radiologists, using an EMNS
(IMACTIS, La Tronche, France) which displays the needle trajectory in
real-time in two perpendicular planes, thus providing 3D information.
Clinical outcome and applicability of the EMNS were evaluated.
Primary endpoint was the accuracy of antenna placement (distance
between the planned and the actually achieved position of the
antenna feed point). Secondary endpoints were setup time, number
of control scans (single slice) and duration of antenna placement.
Results: All ablations were performed using either a single or doubleangulated approach. Complete tumor ablation was achieved in 100%.
Complications included a subcapsular hematoma and one case of
capsular bleeding. Application of the EMNS was feasible in 15 lesions
(83%); in 3 cases the system stayed in virtual navigation mode (due to

P-558
Towards the integration of robotic concepts into the interventional oncology workflow of combined focused ultrasound and
radiation therapy

Purpose: MR guided focused ultrasound (FUS) is a noninvasive
approach for hyperthermia treatment and combination with
radiation therapy, but positioning the transducer can be challenging.
To overcome this problem, new integration concepts for robotic
positioning of FUS into the clinical infrastructure, as well as concepts
for the device interaction and the treatment workflow are needed.
Material and methods: To integrate the robotic workflow into the
radiation room, the system must be attached to the patient table
and co-registered with the imaging-data of the radiation device. The
system consists of two KUKA LBR MED robotic arms for FUS treatment
and US-imaging for thermometry (<50°C) respectively. Several touch
gestures were defined to directly interact with specific areas of the
robotic arm to perform tasks like steering to the home and target
position. A hand-guiding mode allows the user to steer the robot
manually with a handle at the end effector.
Results: A framework for the vendor-independent communication
of the robotic arm using the open surgical communication protocol
was implemented and a mobile platform to evaluate the proposed
concepts in a clinical environment was developed. A first study
investigating the targeting accuracy was performed. The mean
positioning error is 2.93 mm.
Conclusion: The presented approach for the interaction and
integration of a dual robotic arm system is technically feasible. The
usability and user acceptance of interacting with the robotic system
using touch control will be investigated to further improve this
approach and define a set of best usable touch gestures.

P-559
Ultrasound therapy system for high throughput in vitro
analysis
L. Landgraf1, S. Tretbar2, J. Oevermann2, C. Degel2, M. Fournelle2,
X. Zhang1, A. Melzer1
1University Leipzig, Innovation Center Computer Assisted Surgery
(ICCAS), Leipzig, Germany, 2Frauenhofer IBMT, St. Ingbert, Germany
Purpose: Ultrasound-hyperthermia (US-HT, 40-45°C) could lead to
better response to radiation therapy of cancer cells. Existing setups
for US-HT in vitro do not comply with pharmaceutical standards. In
this study we investigated different versions of a high throughput in
vitro US system.
Material and methods: US cell therapy system was optimized for
96 well µclear plates (Greiner Bio-One GmbH). The device can treat
all wells simultaneously due to 96 individual transducers. Type 1: 96
disk shaped piezoelectric ultrasound transducers (500 kHz -1.5 MHz
made of NCE55 / Noliac, 2 MHz made from 3203HD / CTS, 500 kHz
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and 1.5 MHz transducers as 1-3-piezocomposite, the others from
bulk material). Type 2 focused on higher acoustic output: 1 MHz arcshaped transducers (110° arc, radius of 13 mm, elevational width 8 mm)
focusing the sound field into the well. 8 of the arc-shaped transducers
are aligned to address one column of the 96-well plate.
Results: Acoustic output was calculated with simulation models
and assessed experimentally using hydrophone (MH 28-5, Force
Technology). Intensities up to 3.3 W/cm² were achieved with Type 1.
For Type 2, our simulation models have shown increase of acoustic
intensities by factor up to 7 compared to Type 1. HT tests demonstrated
that water filled wells heated up to ~43°C in less than 120 s.
Conclusion: We developed US cell therapy systems optimized
for US penetrable 96 well cell culture plates. The devices allow to
upscale cellular HT experiments and thereby achieve statistical
significance more easily while improving the user-friendliness and
the reproducibility of the procedure.

P-560
Interventional psychoprofilaxis
O.B. Sandoval, A.M. Suarez Anzorena, F.L. Moreno, F. Togni,
F.J. Suarez Anzorena Rosasco
Diagnostic Imaging, Hospital de Clinicas “Jose de San Martin”, Buenos
Aires, Argentina
Purpose: Psychology has been investigating surgical patients since
1940. Irvin Janes showed that “preparing the patient for surgery”
decreased anxiety. Certain level of anticipatory anxiety is necessary
for an optimal adaptation, since failure in adaptation is predictor of
complications leading to a painful slow post-operatory recovery,
extended hospital stay and inadequate compliance with treatment.
Material and methods: Psycoprophilaxis interviews integrated into
all medical procedures in which patients were individually assessed
before, during and after intervention.
Population: 105 patients
N=83 females (79%) and N=22 males (21%) who underwent punctures,
aged 26-88 among females and 13-87 among males from May 2016
to December 2017
Pancreas puncture (1%), Abdomen puncture (4%), Blockages
(6%),surgical drainages (7%), neck FNA ( 6%), Thyroids FNA (25%),
Hepatic puncture biopsy (10%), breast puncture biopsy (25%) and
bile duct drainage (7%).
Results: Pain threshold from 1 to 10: 1 (1%), 2 (3%), 3 (2%), 4 (1%), 5
(18%), 6 (12%), 7 (16%), 8 (29%), 9 (8%), 10 (6%).
Pain threshold of 8 (29 %) corresponds to patients suffering more
severe organic disorders undergoing more complex procedures.
51% of the patients do not express their emotions verbally.
Conclusion: Psychological factors involved in every intervention are
frequently less taken into account than biological or technical aspects,
equally important.}
A psychologist during interventions would help patients to neutralize
the anxiety-pain binomial enabling them to feel confident to face the
procedure.
Physicians must not only inform the patient about the procedures but
also support him and encourage him to express verbally.

P-561
Comparison of the incident rate of pneumothorax following
CT-guided marking prior to video-assisted thoracic surgery
E. Sakata1, M. Yabuta2, Y. Ishizaka1, A. Okumura1, T. Koyama1
1Radiology, Kurashiki Central Hospital, Kurashiki, Japan, 2Radiology, St.
Luke’s International Hospital, Tokyo, Japan
Purpose: To retrospectively evaluate the difference between the
tumor locations in the incident rate of pneumothorax following
CT-guided marking prior to video-assisted thoracic surgery (VATS).
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Material and methods: One hundred thirteen patients who
underwent CT-guided marking prior to VATS during study period were
divided into two groups. In group A, 68 patients (38 men, 30 women;
mean age, 70.4 years) had 68 pulmonary lesion located in right or left
upper lobe. In group B, 45 patients (23 men, 22 women; mean age,
65.1 years) had 45 pulmonary lesion located in right or left lower lobe.
Technical success and the incidence rate of pneumothorax in both
groups were evaluated in this study.
Results: Technical success rates in group A and B were 97.0% and
93.3% respectively. There is no significant difference between two
groups in technical success. The incidence rates of pneumothorax
in group A and B were 38.2% and 64.4% respectively. There is no
significant difference between two groups in technical success
(p<0.05). No additional treatment was needed in both groups.
Conclusion: In CT-guided marking for pulmonary lesions prior to
VATS, the risk of pneumothorax might depend on tumor locations.
The incidence rate of pneumothorax might be higher in lower lobe
than upper lobe.

P-562
Undergraduate exposure to interventional radiology:
outcomes following a 10-week skills workshop
B.M. Moloney1, M.J. Mullins1, J. Sheehan1, P. McAnena1, M. Kerin2,
G.J. O’Sullivan3
1Department of Radiology, University Hospital Galway, Galway, Ireland,
2Surgery, University Hospital Galway, Galway, Ireland, 3Interventional
Radiology, U.C.H. Galway, Galway, Ireland
Purpose: Undergraduate modular education of skills beneficial
to a career in interventional radiology is effective and stimulate
confidences among students. These modules, however, are
seldom delivered universally and their impact on the professional
development of graduates has not been established. We aimed to
assess the impact of a 10-week basic skills and simulation module
on attitudes and technical skills of first year medical students in
comparison to interns.
Material and methods: A total of 18 students participated and
were assessed. Technical skills were assessed by observing students
perform basic skills, using the objective structured assessment of
technical skills (OSATS) tool. Fourteen interns were recruited.
Results: Students were more confident in performing basic skills
(4.05 vs. 1.93, p = 0.000), more enthusiastic about assisting with a
procedure (4.5 vs. 3.0, p = 0.001) and more likely to consider a career
in interventional radiology (4.16 vs. 2.28, p = 0.000). Technical skills
were greater in the student group (mean score 30.8 vs. 19.6, p = 0.001).
Five interns had taken part in skills modules as undergraduates. Their
technical skills were significantly higher compared to interns who
had not (n = 9) (28.8 vs. 14.5, p = 0.006), and they were more likely to
consider a career in interventional radiology (3.6 vs. 1.5, p = 0.036).
Conclusion: The introduction of skills teaching to the undergraduate
medical curriculum has a positive impact on students’ attitudes
towards interventional radiology and accelerates technical skills
development. Consideration should be given to the development of
a standardised undergraduate core curriculum in basic skills teaching.
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- Representative cases of endovascular, temporary, balloon occlusion
of the shunt to detect the presence of the portal vein branches and to
evaluate hemodynamic changes in the portal system while the shunt
was occluded.
- Representative cases of endovascular closure of PSS.
Conclusion: Imaging and minimally invasive procedures allow a
precise anatomical and functional assessment of PSS. Minimally
invasive procedures are an adequate therapeutical modalities in
selected of cases avoiding major surgery.

Therapeutic efficacy of intra-nodal lymphangiography for
chylo-leakages after open aortic surgery in 116 patients
S. Hase1, T. Nakagawa1, M. Kashima2, N. Moriya1
1Department of Endovascular Surgery, Kawasaki Saiwai Hospital/
Kawasaki Aortic Center, Kawasaki-city, Kanagawa, Japan,
2Endovascular Surgery, Kawasaki Saiwai Hospital, Kawasaki-city,
Kanagawa, Japan
Purpose: The clinical results of intra-nodal lymphangiography (INL)
for the treatment of chylo-leakages after open aortic surgery were
evaluated retrospectively.
Material and methods: Between June 2013 and January 2018, a total
of 116 patients (88 males, 28 females; mean age, 68 years) underwent
INL for the post-operative detection of persistent chylo-leakages
(graft replacement of descending aorta in 34 patients [29%], thoracoabdominal aorta in 62 [53%], and others in 20 patients [17%]). The
indication for INL was persistent chylo-leakage refractory to medical
treatment. The mean time from aortic surgery to INL was 6 days. The
procedure involved the puncture of the inguinal lymph node under
ultrasonography guidance using a 23-gauge needle and the manual
injection of iodized oil. The outcomes were assessed in terms of
the technical success, clinical success, and complications. Technical
success was defined as contrast enhancement of the iliac lymphatic
vessels, and clinical success was defined as healing (daily output <150
mL, and/or removal of surgical drains) without additional invasive
intervention.
Results: Technical success was achieved in 116 patients (98%), and the
total mean amount of injected iodized oil was 19 mL. Clinical success
was observed in 98 patients (84%). Additional interventions after the
clinical failure of the initial INL were repeated INL in 8 patients (7%),
surgical ligation in 6 patients (5%), and others in 2 patients (2%). No
major complications, such as iodine allergy, were identified.
Conclusion: Intra-nodal lymphography for the treatment of chyloleakages after open aortic surgery is feasible and has favorable results.

P-564
Imaging and minimally invasive procedures performed in the
management of children with porto-systemic shunts
R. Miraglia1, F. Milana2, L. Maruzzelli1, S. Caruso1, F. Di Francesco2,
J. de Ville de Goyet2
1Diagnostic and Therapeutic Services, Mediterranean Institute for
Transplantation and Advanced Specialized Therapies (IsMeTT),
Palermo, Italy, 2Pediatric Surgery, Mediterranean Institute for
Transplantation and Advanced Specialized Therapies (IsMeTT),
Palermo, Italy
Learning objectives:
1. To describe multimodality imaging findings of the most
frequent intra or extra hepatic congenital or aquired portosystemic shunts (PSS) in children.
2. To describe minimally invasive diagnostic and therapeutic
approaches in those patients.
Background: PSS causes hyperammonemia and other disturbances
of liver function including nodular hyperplasia, hepatopulmonary
syndrome, and malignancy. These patients usually require a surgical
reduction/closure of the shunt or a liver transplant. Minimally invasive
procedures have been recently introduced in the management
(diagnostic and therapeutic) of those patients.
Clinical Findings/Procedure
- Multimodality imaging (sonography, MDCT, RM) of representative
cases of spleno-renal shunt, meso-caval shunt, porto-caval shunt,
portal vein-hepatic vein shunt.
- Multimodality imaging of liver nodules associated with PSS.

P-565
Breath easy: airway management in the interventional radiology operating room
H. Dermendjian1, K. Kansagra1, J. Zhang2, R. Patino2, C.H. Lam3,
G. Vatakencherry3
1Radiology, Kaiser Permanente Medical Center, Los Angeles, CA, United
States of America, 2Internal Medicine, Kaiser Permanente Los Angeles
Medical Center, Los Angeles, CA, United States of America, 3Vascular
and Interventional Radiology, Kaiser Permanente Los Angeles Medical
Center, Los Angeles, CA, United States of America
Learning objectives:
1. Learn the pre-operative airway assessment and recognize
patients at high-risk for respiratory failure.
2. Learn how to prevent respiratory failure/intubation.
3. Review the available tools, their indications, and how to use
them properly.
4. Creat an algorithm to assist with decision-making when facing
impending respiratory failure.
Background: Airway management is a necessary skill for any
practicing interventional radiologist. It is not uncommon to encounter
unexpected respiratory complications during an IR procedure with
positioning and/or medications for sedation. Therefore, it is critical
to learn the skill to pre-operatively assess patient’s risk for respiratory
failure as well as learn how to use available tools to improve patient’s
respiratory status.
Clinical Findings/Procedure: There will be times during an IR
procedure when a patient will have unexpected desaturations,
shortness of breath, or even apnea. The interventionalist will need
to act quickly in order to prevent respiratory failure and associated
morbidity/mortality. This exhibit will review how to pre-operatively
assess patient’s airway risk, different types of respiratory failure, and
how to improve respiratory status during a procedure. This will be
supplemented with a graphic representation of the different tools
available and their indications. Finally, a simple algorithm will outline
a systematic approach in the situation of respiratory failure in the
interventional operating room.
Conclusion: The patients that IR treats range from the relatively health
outpatients to crically ill patients. It is therefore imperative that the
interventionalist have the knowledge and skills to properly assess the
airway pre-operatively and manage respiratory related issues during
a procedure to ensure patient safety.

P-566
Treatment of pseudoaneurysms: role of interventional
radiology
O. Sarioglu, A.E. Capar, U. Belet
Interventional Radiology, Tepecik Training and Research Hospital, Izmir,
Turkey
Learning objectives:
1. To review the causes of pseudoaneurysms,
2. To discuss the appropriate treatment of pseudoaneursyms,
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3. To demonstrate pseudoaneurysms in different localizations
and discuss their management by interventional radiology
techniques.
Background: Pseudoaneur ysms are common vascular
abnormalities that occur from a disruption in arterial wall continuity.
Pseudoaneurysms have a variety of causes, such as inflammation,
trauma, and various iatrogenic causes (e.g. surgery, percutaneous
biopsy, drainage, postcatheterization). Conventional angiography is
still the gold standard method for diagnosis, however other imaging
modalities like duplex Doppler ultrasonography (US), magnetic
resonance angiography and computed tomographic angiography
are useful in the noninvasive detection. Over the past few years,
interventional radiological treatment has evolved and taken the place
of surgery.
Clinical Findings/Procedure: We used a case-based approach
to discuss pseudoaneursyms and their appropriate treatment
by interventional radiological methods. We demonstrated
pseudoaneurysms of superficial temporal artery, splenic artery,
inferior gluteal artery, common femoral artery, deep femoral artery
and popliteal artery. We also illustrated different interventional
radiological treatment methods including US-guided compression,
endovascular embolization, and endovascular stent-graft placement.
Conclusion: The increase in the number of surgical and arteriographic
procedures has caused a higher prevalence of pseudoaneurysms.
Although surgery is the classical treatment, radiology offers alternative
minimally invasive treatment techniques that are associated with
lower morbidity and mortality rates.

P-567
Imaging and intervention in peripheral vascular trauma: a
comprehensive review for emergency radiology trainee
S. Gamanagatti, A. Kumar
Radiology, All India Institute of Medical Sciences, Delhi, India
WITHDRAWN

P-568
Intranodal lymphoembolization: a novel treatment approach
for pelvic lymphorrhea
M. Yamamoto, S. Inui, T. Yokoyama, S. Toshimasa, J. Toda, H. Kondo,
H. Oba
Radiology, Teikyo University School of Medicine, Tokyo, Japan
Learning objectives:
1. To summarize the conventional intranodal lymphangiography
(IL) and subsequent embolization and our new method
intranodal lymphoembolization (ILE)
2. To deepen the knowledge about the selection of target lymph
nodes
3. To learn about proper use of contrast media depending on its
characteristics
4. To discuss about appropriate concentration and hardening time
of sclerosants
Background: Congenital or post-surgical lymphorrhea is a common
but refractory entity. Recetly, IL enables direct observation of
lymphatic leakage. We developed a novel treatment method of pelvic
lymphorrhea by direct injection of sclerosants into inguinal lymph
nodes via puncture needles.
Clinical Findings/Procedure:
1. Brief description of lymphatic anatomy of the pelvic region
2. Summary of technique of ILE
(i) Puncture inguinal lymph nodes under ultrasound guidance; (ii)
Inject contrast medium via the puncture needles to pinpoint leakage
site; (iii) Inject NBCA and iodized oil (ratio 1:4) directly into the lymph
nodes via needles

Posters

349

3. Summary of technical implications of ILE
(i)Multiple lymph nodes may be involved for pelvic lymphorrhea and
hence perform IL for all the potential culprit lymph nodes
(ii)Contrast medium overflowing from the puncture site will hamper
clear visualization of lymph vessels; in such cases DSA will enhance
visibility
4. Presentation of our experienced cases
Conclusion: We illustrate a novel treatment method ILE for pelvic
lymphorrhea. Direct injection of NBCA glue into the inguinal lymph
nodes via puncture needles may be a safe and less invasive approach.

P-569
The role of interventional radiology in the diagnosis and treatment of uretero-iliac fistulas
T. MacKinnon1, M. Hadi1, H.M.O. Elhassan2, A. Macdonald3,
A.J. Wigham4, C.R. Tapping5
1Interventional Radiology, Oxford University Hospitals, John Radcliffe,
Oxford, United Kingdom, 2John Radcliffe Hospital, Oxford University
Hospitals NHS Foundation Trust, Oxford, United Kingdom, 3Radiology,
John Radcliffe Hospital, Oxford, United Kingdom, 4Radiology, Royal
Free Hospital, London, United Kingdom, 5Radiology Department,
Churchill Hospital, Oxford University Hospitals NHS Foundation Trust,
Oxford, United Kingdom
Learning objectives: Arterio-ureteral fistula (AUF) is a rare but
important entity to recognise. There is a huge role for interventional
radiologists in both diagnosis and treatment of these patients.
Background: Arterio-ureteral fistula is a rare but clinically important
diagnosis as it can rapidly lead to haemodynamic instability and
mortality. Patients typically present with haematuria or hypovolaemic
shock with risk factors including malignancy, previous pelvic surgery,
radiotherapy and long-term ureteral stents. The management of
these patients are often difficult as surgery can often be complex
in this patient cohort. With the development of angiography and
endovascular techniques, interventional radiology have a major role
in both diagnosis and treatment of these patients.
Clinical Findings/Procedure: We will review 4 patients from our
institution, their clinical presentations, background and radiological
investigations. We will present the management, which in all cases
involved interventional radiology and the use of endovascular covered
stent grafts resulting in good clinical outcomes for all patients.
Conclusion: A multidisciplinary approach with an awareness of
this rare entity is essential for the management of this condition.
The involvement of interventional radiologists is essential for rapid
diagnosis and the use of endovascular stent graft is proving to be the
treatment of choice.

P-570
Get the filter out of here - complex IVC filter retrieval
techniques, a pictorial review
P.K. Kavali1, P. Shelton1, N.B. Mani2, R. Ramaswamy2,
O. Akinwande3, M.D. Darcy2
1Mallinckrodt Institute of Radiology, Washington University School
of Medicine, Saint Louis, MO, United States of America, 2Division
of Interventional Radiology, Mallinckrodt Institute of Radiology,
Washington University School of Medicine, St. Louis, MO, United States
of America, 3Radiology, Johns Hopkins University, Baltimore, MD,
United States of America
Learning objectives:
1. Indications for placement/removal of retrievable IVC filters
(IVCF)
2. Common and complex IVCF retrieval techniques
3. Bailout methods in extremely complex cases
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Background: Several retrievable IVCFs are placed without ever being
retrieved, essentially becoming permanent. However, there are several
deleterious effects to leaving IVCFs for a prolonged period of time,
including IVCF fracture, migration, IVC perforation, and increased risk
of DVT. Because of historically low rates of retrieving temporary IVCFs,
and with an increase in IVCF retrieval clinics, the rates of removal are
slowly rising. Subsequently, the degree of difficulty with removing
these IVCFs has also increased, necessitating complex retrieval
techniques.
Clinical Findings/Procedure: No routine pre-retrieval imaging is
indicated in our practice. Long-term indwelling IVCFs pose several
problems at the time of retrieval. If the simple snare technique does
not address the problem, the next technique we use is the loop snare
technique with a 5 French reverse catheter and hydrophilic wire.
Modified loop snare (Hangman’s) technique can also be considered.
Rigid endobronchial forceps technique can also assist in disrupting
the fibrin cap, which in turn allows for easier retrieval. Stiff wire and
balloon displacement techniques have also been used in our practice
with varying success in the past. The expenses related to setting up
a laser system and success with other techniques has mitigated the
need for use of this technique in our practice.
Conclusion: While temporary IVCFs have a definite role in patient
management for DVT/PE, historically low retrieval rates and device
design have necessitated use of advanced filter retrieval techniques
for successful removal.

P-571
The increasing incidence of portomesenteric thrombosis and
interventional radiology’s role in management
M. Mathew, A. Mai, R.C. Zvavanjanja, Z. Bhatti, A.K. Pillai
Interventional Radiology, The University of Texas Mc Govern Medical
School, Houston, TX, United States of America
Learning objectives:
1. Review etiology and epidemiology of portomesenteric venous
thrombosis.
2. Review the current literature on the medical management,
surgical management, and complications related to
portomesenteric thrombosis.
3. Review current literature for clinical indications that require
catheter directed thrombolysis
4. Describe various techniques for thrombolysis including
placement of catheter, duration of catheter directed
thrombolysis, and the use of mechanical thrombectomy in
conjunction with catheter directed thrombolysis.
Background: Portomesenteric thrombosis is a known complication
in a variety of clinical conditions including cirrhosis, hepatocellular
carcinoma, pancreatitis, trauma, thrombophilia, and postoperatively.
Majority of cases are treated medically with systemic anticoagulation
and do not require mechanical or catheter directed thrombolysis.
Some patient’s will go on to develop bowel ischemia, which may
result in infarction. Patients with bowel infarction ultimately require
surgical resection.
Clinical Findings/Procedure: Interventional radiology may be called
upon the urgent care of patients with portomesenteric thrombosis.
This educational exhibit will present:
Etiology, epidemiology, and pathophysiology of portomesenteric vein
thrombosis.
Clinical indications to suggest catheter directed thrombolysis vs
surgical intervention.
Technical considerations for the approach of portomesenteric
thrombosis depending on the clinical condition, including transjugular,
transsplenic, transhepatic, and indirect thrombolysis through the SMA.
Review literature and cases at home institution to correlate technical
factors with outcome. Including the use of mechanical thrombectomy
and the duration of thrombolysis.
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Conclusion: It is essential that interventional radiologists understand
how to manage patients with portomesenteric thrombosis. It is vital
to understand the various anatomical distributions of clot and the
underlying conditions in order to optimize the treatment and to avoid
bowel resection.

P-572
Managing liver transplant complications - a review of current
trends in imaging diagnosis and imaging-guided interventions
Y. Zhang1, C. Lugo1, L. Graham2, H. Sogawa3, S. McCabe1
1Radiology, Westchester Medical Center, Valhalla, NY, United States of
America, 2Radiology, New York Medical College, Valhalla, NY, United
States of America, 3Surgery, Westchester Medical Center, Valhalla, NY,
United States of America
Learning objectives:
1. Review the up-to-date diagnostic imaging tools and imaging
pearls in investigating vascular and nonvascular complications
associated with liver transplant.
2. Summarize the role of interventional radiology in managing
complications post-transplant.
3. Provide a comprehensive review of current trends in
interventional management options, outcomes and
complications.
Background: Interventional radiology has been an integral part of
the multidisciplinary liver transplant team and plays an essential role
in providing early and minimally invasive interventions related to
complications associated with liver transplant. Sound early detection
utilizing imaging and interventional techniques and prompt minimally
invasive treatments of vascular and nonvascular complications
can reduce the rate of surgical revisions and re-transplantations
and improve graft and patient survival. Additionally, a thorough
understanding of the outcomes and potential complications of those
interventional procedures foster refined technical considerations and
bring about new visions and technical improvements in treating posttransplant complications.
Clinical Findings/Procedure: Post-transplant vascular complications
(including hepatic artery stenosis/pseudoaneurysm/dissection/
thrombosis, portal vein stenosis/thrombosis, hepatic vein stenosis/
thrombosis, IVC stenosis, arterial venous fistula), and biliary strictures
are discussed. The incidence, interventional treatment options,
treatment outcome and potential complications are reviewed by
providing case examples and summary of literature analysis.
Conclusion: There has been an increasing role of interventional
radiology in managing complications associated with liver transplant.
Prompt diagnosis, solid technical skill and profound knowledge of the
available interventional procedures lead to improved graft survival,
decreased rate of surgical revision and re-transplantation, ultimately
improve patient outcomes.

P-573
To do or Not to do: transradial arterial access intervention
S.Y. Lam, H.Y. Lau
Radiology, Tuen Mun Hospital, Hong Kong, Hong Kong
Learning objectives: Underutilization of transradial arterial access
(TRA) maybe related to lack of training and patient/proceduralrelated considerations. The aim is to highlight patient selection, preprocedural assessment and equipment selection related to TRA.
Background: Transradial arterial access intervention is a safe
alternative to transfemoral approach with increasing use for
interventions such as hepatic embolization.
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TRA has its advantages over transfemoral approach.
From patient’s perspective
-puncture site easily accessed and self-monitored for hematoma
-mobilize immediately post-procedure with same-day discharge
From doctor’s perspective
-easier puncture compared to transfemoral approach especially for
obese patient
-no need for hemostasis device
Clinical Findings/Procedure:
Patient Selection
-preliminary ultrasound assessment, radial artery should be >2.0mm
in caliber and look out for variant such as radial loop
-no subsequent coronary artery bypass or dialysis fistula depending
on radial artery access
Pre-Procedural Assessment
-Barbeau’s test: modified Allen’s test with pulse oximeter to assess
patency of ulnopalmar arch
-pulse oximeter waveform assessed while radial artery is being
compressed
-loss of pulse tracing without recovery within 2 minutes indicates
type-D curve (contraindication for TRA)
Equipment Selection
-specialized radial access sheath with slender sheath thickness
-smaller outer-diameter sheaths while accommodating same innerdiameter as conventional sheaths
-cocktail mixture (heparin, TNG and Verampil) with hemodilution
injected intraarterially after sheath insertion to decrease radial arterial
spasm and thrombosis.
-specialized catheters with longer lengths and unique shapes maybe
used to engage into mesenteric vessels.
Conclusion: Transradial arterial intervention offers its advantages as
an alternative over conventional transfemoral approach. Nevertheless,
successful procedure relies on operator’s experience, careful patient
selection and pre-procedural planning.

P-574
Is it necessary to ablate the incompetent perforators in
patients with chronic venous insufficiency?
A. Ruge, A. Vl, A. George M
Radiology, St.Johns Medical College, Bangalore, India
Learning objectives: Objective of the study is to find the clinical
and Doppler changes of incompetent perforator following isolated
endovascular laser ablation of great saphenous vein (GSV)/ short
saphenous vein (SSV) in patients with chronic venous insuffeciency.
Background: Endovascular ablation is currently the choice of
therapy for symptomatic case of venous insufficiency in recent years
over surgical stripping of veins. Endovascular laser ablation (EVLA)
is currently done as isolated ablation of GSV /SSV or by additionally
ablating the incompetent perforator veins. However there is no
sufficient evidence of the added benefit of ablating the incompetent
perforators.
Clinical Findings/Procedure: Diameter of the great saphenous /short
saphenous veins were evaluated along with colour doppler for patients
with symptomatic lower limb venous insufficiency. The number of
competent and incompetent perforator veins and measurements of
maximal diameters of perforators at the suprafascial and subfascial
levels were investigated and recorded before the treatment.
EVLA of GSV/SSV were performed without ablating the perforators.
Follow up doppler study was done to see for the hemodynamic
changes occurred to the incompetent perforators and also clinical
changes at 1 month, 6 month and 12 month following the EVLA.
Conclusion: During the follow up scan it was found that the diameter
and compressibility of GSV/SSV had considerably reduced and
significant clinical improvement was recorded. Thus proving that
there is no added advantage of ablating the incompetent perforators.
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P-575
Liquid embolics: The past, the present, and the future
M. Mathew, A. Bosserman, J. Stringam, C. Guevara, A.K. Pillai
Interventional Radiology, The University of Texas Mc Govern Medical
School, Houston, TX, United States of America
Learning objectives:
1. Review available liquid embolic agents and discuss the
mechanism of action.
2. Discuss patient selection and clinical circumstances for the use
of each agent.
3. Discuss techniques used for the deployment and discuss
common complications that are encountered.
Background: A plethora of embolic agents are available for
commercial use, which can be divided into solid and liquid embolic
agents. The liquid agents are generally divided into two types and
are commonly described as adhesive and nonadhesive agents. The
mechanism of which can be described as in situ polymerization versus
precipitating copolymers. Additionally new liquid agents are being
produced that work through different mechanisms which include
temperature sensitive hydrogels. Liquid embolic agents are ideal for
cases when tissue death is desired and vessel size is small.
Clinical Findings/Procedure: Interventional radiologists must
understand the mechanism of action and the appropriate criteria for
application of liquid embolics.
- List the commercially available and novel liquid embolics undergoing
preclinical and clinical trials.
- Present the properties, mechanism of action, and characteristics of
liquid embolics in a tabular format.
- Review the liquid embolics that are preferred for various disease
pathologies and report new applications of these liquid embolics from
literature.
- Describe complications associated with liquid embolic agents.
Conclusion: The variety of commercially available liquid embolic
agents with introduction of new agents in the market require
interventional radiologists to have an understanding of the
characteristics and properties of the agents in order to be able to apply
to apply them appropriate clinical settings.

P-576
Interventional radiology operational flow efficiency
S.M. Abualghanam
Interventional Radiology, King Faisal Specialist Hospital & Research
Center, Riyadh, Saudi Arabia
Learning objectives:
1. Identify the gap of waste in daily flow in Interventional
Radiology service.
2. Introduce update Literature point view of the Identified waste.
3. Introduce the author’s workplace waste data and data related to
the waste sequences.
4. Introduce the change model used in the change actions
implementation
View the evaluation tools used and the outcome achieved.
Background: The core idea of the Organisation Development Project
is to improve the current patient treatment flow and processes in the
IR section. Thus standardising the patient’s treatment journey in IR is
expected to improve the resources’ utilization that will be congruent
with the increased demand that the section faces. Currently, the IR
section is underutilized; procedure cancellations and the prolonged
time-gaps between the procedures during the day, are almost
perpetual, which in turn leads to long patient procedure waiting list
Clinical Findings/Procedure: the author was able to collect several
observations from the current system indicating a capacity- demand
imbalance, and poor utilization including:
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• Long Procedure schedule waiting time.
• Delay in the angiography suites (procedure rooms) operations flow
.• Last moment procedure cancellation and reschadule.
Conclusion: Poor patient treatment process efficiency in IR is a major
challenge to manage. Undoubtedly, it leads to resources waste,
patients’ harm, and staff and patients frustration. Lately, medical
technology revaluation equipped IR field to serve a wide range of
patients to meet the constant increase in demand. Thus, improving
efficiency and proper recourses utilization is considered a priority for
teams involved in providing the service.

P-577
Diagnosis and interventional therapy of lymphatic malformations in infants
W. Uller
Radiology, University Hospital Regensburg, Regensburg, Germany
Learning objectives: Correct diagnosis and management of
lymphatic malformations (LM) in infants.
Background: Sclerotherapy is the standard treatment for lymphatic
malformations. However, sclerotherapy of LM can be very challenging
especially for LM with cervical localization, involvement of vital
structures and in case of large volumes.
Clinical Findings/Procedure: This poster demonstrates history,
natural course, clinical findings and MR findings of LM and illustrates
the differences to other vascular malformations (eg venous
malformations). Photographs of different types of LM will be presented
and therapeutic options will be discussed focusing on different
sclerosing agents, technical considerations, side effects, possible
complications and outcome.
Conclusion: Diagnosis and sclerotherapy of LM in infants is very
effective after thorough diagnosis and if some technical considerations
are taken into account.

P-578
A review of the role of IR in the management of trauma
patients within a networked trauma centre
J. Skinner1, M. Murphy1, M. Macanovic2, N.F. Gafoor2, R. Miles2,
I.J. Walton2, P.J. Coates2
1Radiology, Peninsula Radiology Academy, Plymouth, United Kingdom,
2Interventional Radiology, Plymouth Derriford Hospital, Plymouth,
United Kingdom
Learning objectives:
1. To better understand the efficacy of interventional radiological
(IR) procedures following trauma.
2. To better understand and control for potential complications,
and improve future practice within a trauma centre.
Background: Trauma is the leading cause of mortality in patients
under the age of 45 (1). The majority of deaths occur at the scene
or within the first four hours after reaching a trauma centre, with
relatively few dying after 24 hours (2). Haemorrhage is one of the
commonest causes of mortality (3). Interventional Radiology is
uniquely placed, capable of offering prompt and minimally invasive
interventions to stabilise and manage patients. We collated all trauma
cases from Peninsula Trauma Centre (UK) spanning a 3 year period that
went on to have a radiological interventional procedure.
Clinical Findings/Procedure: We have collated the region-wide
caseload of IR intervention in the trauma setting from one tertiary
referral centre. We report the total numbers of cases, the injuries being
managed (vascular versus solid organ), the rates of specific types of
intervention, and rates of complications, in particular; cases requiring
secondary procedures whether this is further radiological intervention
or surgery.
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Conclusion: Interventional radiology offers the trauma patient
both timely management and reduces the risk associated with the
immediate surgical and post-surgical period. Based on our review
it is hoped that both radiologists and the trauma team will be able
to identify the patients best suited for Interventional Radiology
treatments, highlight the potential post-procedural complications,
and how best to manage them in this specific patient group.

P-579
Decision modeling and value-of-information analysis:
underutilized tools in interventional radiology
E. Levy1, M. Castro2
1Interventional Radiology, National Institutes of Health, Bethesda, MD,
United States of America, 2Radiology, National Institutes of Health,
Bethesda, MD, United States of America
Learning objectives: Increase awareness of value-of-information
analysis (VOI) and decision modeling as tools for cost-benefit analyses
in Interventional Radiology
Background: Determination of efficacy for IR procedures is generally
limited to retrospective analyses evaluating short term outcomes in
small cohorts. Prospective or comparative effectiveness trials are
costly and patient recruitment is challenging. Value of-information
(VOI) analysis is an important tool to provide an optimized alternative
sample size determination and quantification of the potential merit
of costly clinical trial outcomes. Decision tree models with VOIdetermined sample sizes can be used for estimation of significance
of differences between diagnostic or therapeutic options in terms of
efficacy or cost-effectiveness in lieu of a prospective clinical trial.
Clinical Findings/Procedure: A Pubmed search limited to JVIR
and CVIR journals and search term “cost” yielded 35 papers. In the
last twenty two years, two papers in JVIR described detailed costeffectiveness and/or VOI methodology, while only five papers
implemented decision tree methodology to examine cost-benefit
relationships with specific health outcome measures. Decision tree
modeling and VOI analysis in general have not been adopted in IR
net health-benefit research. Challenging essential definitions include
identification of a utility outcome (QALY or other), the cost of ideal
information (prospective trial cost including VOI-determined sample
size), and appropriate probabilistic sensitivity analysis of contributory
variables.
Conclusion: Decision tree modeling and VOI analysis have not been
widely adopted in IR research, possibly due to difficulty specifying
utility outcomes and/or cost of ideal information. These tools merit
further attention to inform value of IR in the absence of prospective
comparative trials.

P-580
Intranodal lymphangiography as a diagnostic and therapeutic
method for managing postoperative lymphatic leaks
H. Goessmann1, W. Uller1, V. Teusch2, W.A. Wohlgemuth2
1Radiology, University Hospital Regensburg, Regensburg, Germany,
2Universitätsklinik und Poliklinik für Radiologie, Universitätsklinikum
Halle, Halle, Germany
Learning objectives: To understand the diagnostic and therapeutic
possibilities of intranodal lymphangiography (INL) in patients with
postoperative lymphatic leakage
Background: Upstream lymphatic leakage is a severe complication
after surgical procedures in thorax or abdomen causing lymphatic
pleural effusions or lymphatic ascites. Depending on the operative
procedure this complication may occur in a frequency of up to 2.5%.
Conservative treatment, including diet and different medications,
may be ineffective in a considerable percentage of these patients.
INL provides a minimally invasive alternative in this setting.
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Clinical Findings/Procedure: Lymph nodes are punctured under
sonographic guidance with a high frequency probe using a 22 gauge
needle. After careful injection of contrast medium to prove the
intranodular needle position an automated injector is connected. In
our experience Lipiodol® is best suited as contrast medium with an
injection rate of 5-7ml/h. After careful observation of the lympatic
flow and indentification of the site of leakage it is possible to
transabdominally puncture the feeding lymph vessel (e.g. cysterna
chyli) under fluoroscopic guidance using a 22G Chiba needle. After
placing a 0.012’’ guide wire a microcatheter can be inserted to close
the leakage using coils in combination with cyanoacrylate. In cases
where the site of leakage cannot be accessed, Lipiodol itself might
help to occlude the leak.
Conclusion: In the hands of a skilled interventional radiologist,
intranodal lymphangiography is a safe and feasible procedure to
identify and occlude postoperative lymphatic leaks by minimallyinvasive means.

P-581
Percutaneous CT-guided ablation of adrenal adenomas
J. Macedo, I. Abreu, M. Barros, L.A. Ferreira, F. Alves, F.C. Alves
Serviço de Imagem Médica, Centro Hospitalar e Universitário de
Coimbra, Coimbra, Portugal
Learning objectives: The objective is to describe the role of
CT-guided percutaneous ablation in the treatment of functioning
adrenal adenomas.
Background: Laparoscopic resection is the conventional treatment of
adrenal adenomas. In this technique, complication rates range from
3.2% to 20%, such as hemorrhage, damage to adjacent organs and / or
structures, infection of the surgical wound and cardiac complications
(postoperative myocardial infarction and / or angina).
Since the 1990s, radiofrequency ablation has been increasingly
applied to the treatment of various types of tumors, such as the liver,
lungs, and musculoskeletal system. The use of radiofrequency ablation
to treat adrenal nodules is still an uncommon procedure, particularly
in aldosterone-producing adenomas. This is a promising and less
invasive treatment option for adrenal nodules, which presents lower
complication rates, being the most common pneumothorax and
retroperitoneal hematoma.
Interventional radiology plays an important role beyond diagnosis,
because it can be used as an active part in the treatment.
Clinical Findings/Procedure: Percutaneous ablation is a safe and
extremely accurate procedure, allowing ablation between 2 and 5
cm to be achieved, preserving the remaining viable adrenal tissue,
an important feature for patients who only have a few adrenal.
In this review we will describe the technique of CT guided ablation for
the treatment of adrenal adenomas.
Conclusion: Percutaneous ablation is a promising technique and
may be an alternative choice to surgical resection in the treatment
of adrenal adenomas.
This is a safe, extremely accurate and less invasive treatment option
for the adrenal adenomas, which presents lower complication rates
compared to surgical resection.
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P-582
The PEER course: expanding and developing endovascular
skills across professional disciplines for novel use in trauma
and prehospital care
M. Chana1, W. Pleming2, J. Manson1, S. Sadek1, G. Grier1
1The Helipad, The Royal London Hospital, The Institute of Prehospital
Care, London, United Kingdom, 2Interventional Radiology, The Royal
London Hospital, London, United Kingdom
Learning objectives: To develop cross-speciality knowledge and
endovascular skills to deliver Resuscitative Endovascular Balloon
Occlusion of the Aorta (REBOA) in the prehospital management of
trauma patients.
Background: London’s Air Ambulance (LAA) performed the world’s
first prehospital REBOA in 2014. The technique of REBOA involves
gaining femoral arterial access using ultrasound and blind deployment
of an intra-aortic balloon. These endovascular skills are established
in interventional radiology practice but have only recently been
applied in the prehospital setting. Having pioneered the use of
prehospital REBOA, LAA teams undergo rigorous training to develop
and maintain the skills required to perform this difficult technical skill.
Regular teaching sessions are complemented by the Prehospital and
Emergency Endovascular Resuscitation (PEER) course, hosted by The
Institute of Prehospital Care (IoPHC).
Clinical Findings/Procedure: LAA clinicians undergo a mandatory
education programme for REBOA including review of seminal papers
and regular assessed moulage and mannequin based simulation.
Additionally, the IoPHC has delivered the third edition of the PEER
course. This intense 2-day educational programme is aimed at a
multidisciplinary audience and attracts international faculty providing
cross speciality expertise. It comprises lectures, practical skills and
simulation. This structured education programme has allowed
clinicians from various backgrounds to gain practical competence
with challenging endovascular skills and a crucial appreciation for
their context and novel prehospital use.
Conclusion: LAA is providing an internationally unique service.
Integral to this is the IoPHC’s maturing education programme
which expands the role and develops safe multidisciplinary use of
endovascular skills in the prehospital setting.

P-583
How to make low cost ultrasound phantoms for training in
interventional radiology (with emphasis on lower resource
settings)
T. Asghar1, T. Peachey1, H. Matheron2, D. van Leerdam3, H. Bolkan3
1Radiology, Royal Hallamshire Hospital, Sheffield, United Kingdom,
2Surgery, Masanga Hospital, Masanga, Sierra Leone, 3Surgery,
Capacare, Masanga, Sierra Leone
Learning objectives: To learn how to make low cost ultrasound
phantoms to teach ultrasound guided procedures to novice trainees
with specific emphasis on lower resource settings.
Background: Ultrasound needle visualisation is a skill that requires
much practise. Commercial ultrasound phantoms are available to
practise ultrasound guided procedures in a safe setting without
causing harm to the patient but these are too high cost for many
interventional radiology training programmes and for lower resource
settings in particular. It is possible to make low cost alternatives to
practise these skills.
Clinical Findings/Procedure: We share our experience of making low
cost ultrasound phantoms as part of the Capacare basic ultrasound
training programme in Masanga Hospital, Sierra Leone. We outline
examples of how to make models for practising vascular access,
superficial and deep abscess drainage, biopsy/fine needle aspiration
and foreign body extraction using different mediums such as beef
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gelatine, agar jelly, tofu and silicone. We discuss the advantages and
disadvantages of each medium in relation to ease of use, durability
and cost.
Conclusion: It is possible to make simple and cost effective ultrasound
phantoms to enhance training in ultrasound guided procedures. Each
medium has advantages and disadvantages and should be tailored
to the environment.

P-584
Pulmonary vein stenting for the management of vein isolation
ablation induced pulmonary vein stenosis
M. Hadi1, R. Rippel2, T. Xu1, H.M.O. Elhassan3, R. Uberoi2
1Interventional Radiology, Oxford University Hospitals, Oxford, United
Kingdom, 2Radiology, John Radcliffe Hospital, Oxford, United Kingdom,
3John Radcliffe Hospital, Oxford University Hospitals NHS Foundation
Trust, Oxford, United Kingdom
Learning objectives: Pulmonary vein stenting for the treatment of
symptomatic pulmonary vein stenosis following ablation therapy.
Background: Pulmonary vein stenosis (PVS) is a recognised
complication of pulmonary vein isolation; a procedure that involves
ablation to isolate pulmonary veins from the insertion into the left
atrium as treatment for refractory-pharmacotherapy atrial fibrillation.
Pulmonary vein stenosis can be asymptomatic however, almost 50%
of patients have symptoms including: chest pain, shortness-ofbreath, cough, hemoptysis, and the presence of large neck and chest
collaterals. The incidence of PVS is reported between 1% and 5%
following pulmonary vein isolation therapy, which may present up to
2-year following the procedure.
Clinical Findings/Procedure: We report a series (n=5), who
undergone pulmonary vein stenting in our institution between 2008
and 2016. Preprocedure CT was performed to assess the pulmonary
vessels. Procedures performed under GA with continuous cardiac
monitoring. Access via femoral vein, using an 8F steerable guiding
catheter, the atrial septum was punctured and crossed. The PVS
was then crossed and predilated to 4mm. A 6/7mm Palmaz blue
stent placed over a V18 wire and dilated to 8-10mm. A completion
angiogram was then performed and pressures measured. A gradient of
<5mmHg was considered sufficient. No immediate complications with
100% technical success recorded. Two cases developed re-stenosis at
8-months and 2-years follow-up, the former requiring re-intervention.
Conclusion: Pulmonary vein stenting is a feasible approach to treating
patients with symptomatic pulmonary vein stenosis following ablation
therapy for atrial fibrillation. More data and bigger studies are needed
to further evaluate efficacy, safety and long term follow up.

P-585
Peninsula radiology academy open day – impact and influence on junior doctors and medical students, our institution
experience
Y.K.K. Chan, A. Gurung, S. McGlade, N.F. Gafoor
Radiology, Peninsula Radiology Academy, Plymouth, United Kingdom
Learning objectives:
1. To investigate the impact of Peninsula Radiology Academy Open
Day on delegates.
2. To implement changes for the next Open Day in 2018 based on
previous feedback.
Background: Peninsula Radiology Academy was developed
in response to the national shortage of Radiologists. It delivers
comprehensive training with structured teaching, blended
training, e-Learning, and simulation training in ultrasound and
interventional procedures. The Academy organises an annual Open
Day inviting interested junior doctors and students for a two-day
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event showcasing a career in Diagnostic and Interventional Radiology
and the academy-style training environment.
Clinical Findings/Procedure: This retrospective study analysed
demographic data and anonymised feedback from all delegates who
attended the Open Days in 2016 and 2017. 100 delegates attended
the Open Days, with 50 delegates per year. 40% of the delegates were
FY2 doctors, reflecting the current junior trainee workforce pattern in
the UK. One-fifth of the delegates came from the South West region
and 25% came from London. 52% of the delegates discovered the
event via an Internet search. 60% of the delegates primarily attended
for career advice and 33% to learn more about the Academy. Most
delegates found the event informative and enjoyed the simulation
workshops. In 2017, over 20% of the delegates preferred Interventional
Radiology as their subspecialty of choice after attending the event.
The suggested area for improvement focuses mainly on the pace of
the sessions offered.
Conclusion: The Peninsula Radiology Academy Open Days have
overall had a positive impact on delegates. The 2018 open day will be
a more concise event over one day.

P-586
Pelvic slow flow venous malformation embolization with polidocanol foam guided by transrectal ultrasound
D. Oliveira, L. Cardarelli-Leite, T. Leite, F. Urakawa, A. Fratezi,
F.C. Carnevale
Interventional Radiology, InRad, São Paulo, Brazil
Clinical History/Pre-treatment Imaging: 21 years old female
presented to the emergency room with massive lower gastrointestinal
bleeding due to an undiagnosed slow flow vascular malformation
(SLVM) in the pararectal, rectovaginal and vesicovaginal spaces. She
was submitted to a Hartman surgery with colostomy. Three years
later, she was referred to our group to start treatment due to frequent
bleeding.
Treatment Options/Results: Owing to extensive vascular supply,
surgical resection of pelvic vascular malformations (PVM) lesions is
difficult and carries the risk of a massive intraoperative hemorrhage
and high recurrence rates. Therefore, endovascular therapy with
embolic materials has become an accepted therapeutic option. We
performed 3 embolization sessions with polidocanol foam (2ml
polidocanol 3% + 2ml air + 1ml air) guided by transrectal ultrasound
and there were no further episodes of bleeding. She was referred to
surgical group for evaluation of tract reconstruction.
Discussion: PVMs are often supplied by multiple vessels and the
majority determine mass effect, pain, bleeding and some lead to
aesthetics lesions. Treat using embolization material can result in
symptomatic improvement but is rarely curative due to large number
of feedind vessels involved.
Detergent action of Polidocanol induces rapid overhydration of
endothelial cells, leading to vascular injury
Take-home Points:
- PVMs are usually richly vascularized and the surgical treatment is not
indicated in majority of cases
- Endovascular treatment improves symptomatology, but is rarely
curative
- Polidocanol foam is an excellent option in PVM
- Transrectal ultrasound is a creative option to guide treatment for
PVMs that can’t be accessed by endovascular route

C RSE

CIRSE 2018 Abstract Book

P-587
Hepatic vein stenting in a 7 weeks/old infant with BuddChiari syndrome using an anterograde approach from inferior
accessory hepatic vein
R. Miraglia1, L. Maruzzelli1, S. Caruso1, J. de Ville de Goyet2
1Diagnostic and Therapeutic Services, Mediterranean Institute for
Transplantation and Advanced Specialized Therapies (IsMeTT),
Palermo, Italy, 2Pediatric Surgery, Mediterranean Institute for
Transplantation and Advanced Specialized Therapies (IsMeTT),
Palermo, Italy
Clinical History/Pre-treatment Imaging: Neonatal Budd-Chiari
syndrome (BCS) in a 7 weeks/old patient with ascites. Weight at birth
2.6kg (34th gestational week), weight at our hospital admission 3.7Kg.
US and CT diagnosis of ostial block of all 3 hepatic veins (HV) and a
patent inferior accessory hepatic vein (IAHV).
Treatment Options/Results: Procedure performed in a flatpanel detector based angiographic suite. A pediatric fluoroscopy
protocol optimized to produce high contrast images using 50% as
threshold dose was employed. From jugular approach the IAHV was
catheterized. The venogram confirmed the liver outflow maintained
only by the IAHV filled by venous-venous intra-hepatic collaterals
from right and left lobe. HV-inferior vena cava pressure gradient 16
mmHg. With an anterograde approach, through a venous-venous
intra-hepatic collateral, the occlusion of the middle HV was crossed
and stenting successfully performed with a non-covered stent. Good
flow through the stent at the end of the procedure with pressure
gradient dropped to 3 mmHg. Procedural time 65 minutes (including
general anesthesia), fluoroscopy time 20.1 minutes, patient’s Dose
Area Product 4.06 GyCm².
Discussion: Very scarce literature is available on radiological treatment
of neonatal BCS. In pediatric patients with BCS, HV stenting using an
anterograde approach from IAHV, through a venous-venous intrahepatic collateral, is feasible and should be considered in selected
patients. This approach can reduce procedural time and radiation
exposure to the patients.
Take-home Points: In pediatric patients with BCS, HV stenting using
an anterograde approach from IAHV, through a venous-venous intrahepatic collateral, is feasible and should be considered in selected
patients.

P-588
Interdisciplinary complication management of dislodged TLIFspacer in pulmonary artery
A.S. Kunz, T. Klink, T.A. Bley, R. Kickuth
Institute of Diagnostic and Interventional Radiology, University
Hospital of Wuerzburg, Wuerzburg, Germany
Clinical History/Pre-treatment Imaging: A 58-year old female
underwent implantation of an intervertebral spacer L4/5. During
nucleotomy, the spacer dislodged into the prevertebral space, causing
a traumatic AV-fistula between the right common iliac artery (CIA)
and inferior vena cava (IVC) with formation of a pseudoaneurysmatic
cavern and incorporation of the spacer within. Follow-up CT a day later
revealed that the spacer had now migrated via the IVC and become
wedged in the left pulmonary artery. Intraoperative recovery had been
impossible.
Treatment Options/Results: Angiographic spacer retrieval with
inguinal venotomy was attempted. The spacer was grasped with
a Snare Kit, mobilized and retracted. When passing the pelvic
region, the snare became lodged. Instantly, the patient became
hemodynamically instable, requiring push-back of the snare and highdose catecholamines.
Discussion: A preexisting pathologically high cardiac preload due to
the AV-fistula was hypothesized, with patient accommodation since
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the operation. The lodged snare kit conceivably had impeded blood
flow through the shunt, leading to destabilization. For testing, the
AV-Fistula was temporarily occluded. Without delay, blood pressure
spiked to as much as 300 mm Hg (systolic value). For definitive
occlusion, two overlapping covered stents were placed over the
fistula’s arterial origin. Re-migration of the spacer during venotomy
was prevented by introducing a balloon catheter in the right iliac
vein via the contralateral groin. Venotomy and spacer retrieval was
performed successfully.
Take-home Points: Prevertebral vessel trauma during nucleotomy is
widely known and feared. Rare complications such as the described
require both high angiographic expertise and close interdisciplinary
cooperation.

P-589
A case of trans-arterial embolization for intraoral bleedings
complicated with suppurative parotitis
S. Kasuya1, H. Kikuchi2, T. Inaoka1, Y. Kitazawa3, T. Nakatsuka1,
H. Masuda1, N. Kitamura1, H. Terada1
1Radiology, Toho University Sakura Medical Center, Sakura, Japan,
2Gastroenterology, Toho University Sakura Medical Center, Sakura,
Japan, 3Otolaryngology, Toho University Sakura Medical Center,
Sakura, Japan
Clinical History/Pre-treatment Imaging: An 88-year-old man with
left parotid swelling and pain. He had idiopathic thrombocytopenia
and take oral aspirin due to old myocardial infarction and carotid
arteriosclerosis. The inflammatory reaction of laboratory data was
high value. CT finding has swelling of the left parotid gland. Treatment
with antibiotics improved inflammatory response, but swelling did not
improve and appeared bleeding in oral cavity and anemia progresses.
In day 16, external carotid artery branch pseudoaneurysm in the
parotid gland was appeared with enhanced-CT.
Treatment Options/Results: Trans-arterial embolization (TAE) was
performed as hemostasis. By the right femoral artery approach, the
branch of the posterior auricular artery was selectively embolized
using n-butyl-2-cyanoacrylate.
After TAE, oral bleeding stopped immediately and swelling improved
in a few days.
It has passed without any neurological complications.
Discussion: A non-traumatic parotid gland pseudoaneurysm was not
reported.
It seemed to be caused by age-related arteriosclerosis, antiplatelet
drugs and thrombocytopenia. Embolization of the external carotid
artery system, it is necessary to pay attention to anastomosis with
intracranial vessels. Bleeding into the oral cavity was thought to drain
out via the Stensen’s duct from the parotid gland.
Take-home Points: We experienced a rare case of suppurative
parotitis accompanied by oral cavity bleedings with pseudoaneurysm
and treated with TAE. Parotitis can cause intraoral bleeding. In cases of
parotitis with anemia, it is necessary to consider of pseudoaneurysms,
and TAE is effective.

P-590
Two cases of insulinoma diagnosed by the selective arterial secretin injection test with low concentration of calcium
gluconate
T. Fuji, Y. Baba, W. Fukumoto, K. Chosa, K. Awai
Radiology, Hiroshima University Hospital, Hiroshima, Japan
Clinical History/Pre-treatment Imaging: To recognize localization
and diagnose pancreatic insulinomas, we performed the Selective
Arterial Calcium Injection (SACI) test with calcium gluconate
(0.025mEq/kg) as routine concentration in two patients. However,
the insulin levels via all stimulated
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arteries increased. We considered the results as false positive, reflected
on possible reasons for those phenomenon, and thought of revised
method of the SACI test.
Treatment Options/Results: It was hypothesized that the injected
calcium ions might stimulate insulin secretion from the tumor after
systemic circulation. We performed the second SACI test with lower
concentration of calcium gluconate (0.005mEq/kg) and obtained the
expected result by contrast-enhanced CT and US before the SACI
test. In both patients, tumor removal umorectomies was performed
according to the results and there was no sign of remaining lesions
after surgery.
Discussion: Pancreatic insulinoma is the most frequent functioning
pancreatic tumor. However, many insulinomas are 2cm or smaller
in diameter and has multiple lesions which could not be detected
by contrast-enhanced CT, MRI, and US. Therefore, preoperative
localization of an insulinoma is a difficult problem. The SACI test is a
new technique and enables us to recognizemore accurate localization
and diagnosis. However, previous studies have described that the SACI
test has high false positive rates. In these two cases, we could get the
accurate results with lower concentration of calcium gluconate than
the conventional concentration. It might require to investigate optimal
calcium concentration of SACI.
Take-home Points: If the insulin levels via all stimulated arteries
increase in the SACI test, there is a possibility that using lower
concentration of calcium gluconate could enable us to obtain an
accurate result.

P-591
Thoracic duct embolisation – managing a late presentation of
thoracic duct leak following Ivor-Lewis oesophagogastrectomy
T. Gordon, G. Weir
Radiology, Royal Infirmary of Edinburgh, Edinburgh, United Kingdom
Clinical History/Pre-treatment Imaging: 54-year-old male presented
with dyspnoea and abdominal distension 26-days following IvorLewis oesophagogastrectomy (ILO) for oesophageal adenocarcinoma.
Bilateral pleural effusions were diagnosed on presentation chest
radiograph, draining chyle following chest drain insertion. The patient
was referred for lymphangiogram querying thoracic duct injury.
Treatment Options/Results: Lymphangiogram demonstrated
active chyle leak from the cisterna chyli, communicating with the left
pleural space. Following pleuroperitoneal drain insertion, the patient
was readmitted 22-days later with high chyle output (15L). Thoracic
duct embolisation (TDE) was performed using left groin lymph
node access. Percutaneous transabdominal thoracic duct puncture
was then performed using a 20 cm Chiba needle and 0.16” Fathom
wire. Access was confirmed on cone-beam CT prior to embolisation,
comprising of a 15:1 dilute mix of glue/Lipiodol with good technical
result. After 6-months of follow-up, the patient has remained well with
no reacummulation.
Discussion: Chylothorax is a life-threatening complication of ILO,
with high morbidity and significant mortality rate of >50% in high
output chylothorax (>1000 ml/day). TDE offers an alternative to
surgical management, although typically performed in the early
post-operative setting to avoid high volume chyle loss and associated
sequalae (protein and lymphocyte loss).
Take-home Points:
1. TDE can avoid the morbidity of surgical reintervention in the
management of thoracic duct injury.
2. Early TDE in thoracic duct injury is established in the literature. We
present the success of TDE in late reintervention (48-days).
3. IR provides a wider remit in treatment maintenance – PICC placement
(parenteral nutrition to control serum albumin) and nasojejunal tube
placement (commencement of low-fat enteral nutrition).
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P-592
Retrieval and removal of a migrated covered stent from left
pulmonary artery
M. Salsano, P. Singh, J. Freedman
Interventional Radiology, Queen Elizabeth Hospital Birmingham,
Birmingham, United Kingdom
Clinical History/Pre-treatment Imaging: A 62-year-old man with left
autogenous brachio-cephalic fistula for haemodialysis was referred to
Interventional Radiology for left subclavian vein recurrent stenosis.
Treatment Options/Results: Antegrade approach was used to
gain access into the fistula. A 8x25mm Viabahn stent was deployed
across the stenosis, which immediately migrated centrally into the
left pulmonary artery. Right common femoral vein (CFV) access was
established and 6F Terumo destination sheath used. As initial efforts
to pass a snare over the stent failed, we advanced a guidewire into
the stent lumen, passed an angioplasty balloon over the guidewire,
inflated the balloon in the stent, and performed pull-back into the
inferior vena cava (IVC). A new contralateral venous access was then
created from the left CFV and 11F sheath used. Goose snare from left
groin was used to snare the wire from the right groin. The balloon
was then deflated and the stent trapped within the body floss. After
failure to retrieve the stent using a snare, the stent was pulled towards
the left groin using a balloon. The stent was finally removed using
curved forceps under fluoroscopic guidance with no immediate
complications. One month after the procedure, the patient was
diagnosed with left ileo-femoral deep vein thrombosis.
Discussion: Retrieval of migrated stent from pulmonary vasculature
can be performed using the aforementioned technique.
Take-home Points: Femoral access is better for deployment of central
venous stents to avoid migration into pulmonary arteries. Alternatively,
for antegrade access into fistula, the guidewire should be parked deep
in the IVC. Venotomy can be an alternative for stent-removal.

P-593
Massive acute pulmonary artery haemorrhage embolisation
P. Tantrige, T. Ammar, D. Huang
Radiology, King’s College Hospital, London, United Kingdom
Clinical History/Pre-treatment Imaging: A 59 year old female with
alcoholic liver cirrhosis was transferred to our trauma centre following
a fall and opioid toxicity requiring intubation. She sustained left sided
rib fractures and no other significant injury. Her other past medical
history included pulmonary hypertension of unconfirmed aetiology.
She was admitted for inpatient assessment and rehabilitation. On day
27 she required ITU admission due to multiorgan failure due to sepsis
and left lower lobe consolidation. On day 28 she developed sudden
opacification of the left hemithorax with haemothorax and active
contrast extravasation confirmed on the CT angiogram.
Treatment Options/Results: Coagulopathy was corrected and the
cardiothoracic team attended to the patient. An intercostal chest drain
was sited which rapidly filled with blood. The patient was transferred
to the angiography suite. Aortic angiography demonstrated patent
intercostal arteries with no active hemorrhage. Pulmonary artery
angiography confirmed active haemorrhage from a branch of the
left lower lobe pulmonary artery. The branch was selectively coil
embolised and haemodynamic stability restored.
Discussion: Pulmonary artery haemorrhage can mimic intercostal
artery haemorrhage in the trauma patient with adjacent rib fractures.
Negative angiography in a patient with clinically active bleeding and
corrected coagulopathy should prompt pulmonary artery angiography
to complete the assessment of intrathoracic haemorrhage.
Take-home Points: Patients with pulmonary hypertension are
at increased risk of pulmonary artery haemorrhage. Pulmonary
artery catheterisation should be performed in patients with active
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haemorrhage and no evidence of bleeding from other potential
sources. Coil embolisation is successful in patients with pulmonary
artery haemorrhage.

P-594
Hybrid surgery for post-thrombotic syndrome: a case report
P.N. Lima, L. Antunes, G. Anacleto, A. Gonçalves, Ó. Gonçalves
Angiologia e Cirurgia Vascular, Centro Hospitalar Universitário
Coimbra, Coimbra, Portugal
Clinical History/Pre-treatment Imaging: Post-thrombotic syndrome
(PTS) is an ominous complication of chronic venous obstruction in
patients who suffered a deep vein thrombosis, leading to pain and
loss of quality of life.
The authors intend to report a case of a male patient diagnosed
with sarcoidosis and chronic venous outflow disease due to iliac
lymphadenopathies, suffering from severe PTS.
Treatment Options/Results: The patient was submitted to a hybrid
procedure of common femoral vein endophlebectomy with patch
closure with vein harvested from cadaver donor and iliac venous
stenting (Optimed Sinous Venous™ 16x80mm and 14x120mm).
Additionally, an arteriovenous fistula was constructed with artery
harvested from cadaver donor, to promote venous outflow.
Despite adequate technique, the surgery was complicated by a tear
in the distal external iliac and proximal common femoral veins after
deploying the stents, leading to massive bleeding and demanding an
additional endoprosthesis (Medtronic Endurant II™ 16x13x84mm) and
arterial patch, harvested from cadaver donor, for control.
However, adequate revascularization was achieved.
During follow-up, no other complications occurred and the patient
reported improvement in pain and leg swelling.
Discussion: Several techniques have been reported to improve
venous drainage, including stenting, claimed to be an easily feasible
and safe procedure. Nevertheless, there are several described
complications such as perforation
Take-home Points: Despite being a rare complication, rupture of the
stented veins may occur which implies that this procedure should be
done in centers with endovascular and open surgery expertise.

P-595
Percutaneous snaring of two retroperitoneally dislocated
cystogastrostomy drains originally placed for treatment of a
pancreatic pseudocyst
A. Leoncini1, M. Maffei2, F. Del Grande1, R.C. Balzarotti Canger3,
V.O. Tobe1, S. Cappio1
1Radiologia, Ospedale Regionale di Lugano, Lugano, Switzerland,
2Gastroenterologia, Ospedale Regionale di Lugano, Lugano,
Switzerland, 3Chirurgia Generale, Ospedale Regionale di Lugano,
Lugano, Switzerland
Clinical History/Pre-treatment Imaging: Male 75 year old
patient, with history of repeated episodes of acute necrotichemorrhagic pancreatitis previously surgically treated, was treated
for CT demonstrated large pancreatic pseudocysts (max 16cm), with
endoscopic positioning of two pseudocystgastrostomy drains (7F, 12
F).
After ten days CT revealed a regression in size of the pseudocyst as
well as migration of the double pig-tail catheters into the pseudocyst.
Treatment Options/Results: Endoscopic retrieval was not possible
because of complete drain dislocation into the pseudocyst; surgery
was not a first choice option because of previsous extensive surgery
and comorbidities.
Percutaneous removal of the catheters appeared to be the best
solution. Given the clinical state of the patient as well as coagulation
status, we decided on a combined strategies, utilizing CT guidance
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for establishing access and subsequent procedure under fluoroscopic
guidance in the angiography suite. Informed consent was obtained.
CT guided percutaneous access with a 22 “ Chiba needle and thin
guidewire, and subsequent intervention in the angiography suite
with an angiographic introducer with the end in the pseudocyst.
A second guidewire was placed for safety and snare-loop catheter
recovery of the pigtails was possible, leaving an APD drain in the
collection. Subsequent control CT showed collection-colonic fistula,
and follow-up CT with resolution of the fistula.
Discussion: Combined use of ct guidance and fluoroscopy in the
angiographic suite enabled a simple and safe percutaneous approach
providing a simple solution to a difficult situation.
Take-home Points: Going beyond anatomic barriers and mixing
techniques and modalities allow for serendipitous solutions with
greater patient safety, comfort and cost effectiveness.

P-596
First percutaneous transhepatic mitral valve repair with the
mitraclip system
F.S. Brito Jr1, V.O. Carvalho2, R.B. Martins2, J. Mariani Jr1, P.A. Lemos
Neto1, C.H. Fischer3, B.B. Affonso2, F.L. Galastri2, F. Nasser2,
R.G. Garcia2
1Interventional Cardiology, Hospital Israelita Albert Einstein, Sao Paulo,
Brazil, 2Interventional Radiology, Hospital Israelita Albert Einstein, São
Paulo, Brazil, 3Cardiology, Hospital Israelita Albert Einstein, Sao Paulo,
Brazil
Clinical History/Pre-treatment Imaging: A 52-year-old woman
presenting idiopathic dilated cardiomyopathy and severe functional
mitral regurgitation was referred for percutaneous mitral valve repair
with the Mitraclip system.
Treatment Options/Results: The transfemoral venous access was
initially attempted but found not to be feasible due to the presence
of left-sided inferior vena cava (IVC) communicating with the
hemiazygos vein and then the superior vena cava and right atrium. An
exploratory angiography identified a short segment of IVC between
the normal sized hepatic veins and the right atrium. The procedure
was aborted and the subsequent intervention, was accomplished
using a percutaneous transhepatic approach, with mid hepatic vein
puncture guided by fusion imaging of CT and real-time ultrasound. A
wire was advanced into the right atrium and the transseptal puncture
was performed. A Safari wire was positioned in the left atrium, the
hepatic parenchyma was dilated with a 14F sheath and the 24F
Mitraclip steerable guiding catheter was advanced into the left atrium.
One Mitraclip was deployed with reduction of the regurgitation. At
the end of the procedure, an Amplatzer Vascular Plug, two coils and
Gelfoam sponge were placed within the lumen of the hepatic tract to
secure hemostasis.
Discussion: We report the first Mitraclip procedure using this
alternative approach, which might be useful for structural heart
disease interventions that need atrial septal crossing when access to
the heart from the femoral approach is not possible.
Take-home Points: The percutaneous transhepatic venous access
has been reported to be feasible and used in electrophysiology and
diagnostic and interventional cardiovascular procedures in children
and adults.
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P-597
Presurgical coil embolization of a bleeding sacral mass in a 1
kilogram premature newborn using umbilical artery catheter
access, a novel approach and technique
L.A. Campos, R. Schenning
Charles T. Dotter Department of Interventional Radiology, Dotter
Interventional Institute, Oregon Health & Science University, Portland,
OR, United States of America
Clinical History/Pre-treatment Imaging: A premature infant was
born at 30 weeks, 4 days gestational age (birth weight of 1758 g) with a
large, bleeding vascular mass along the lower back and gluteal regions
requiring massive transfusion. CTA & MRI demonstrated supply
predominantly via the left superior gluteal artery and hypertrophied
left L4 and L5 lumbar arteries.
Treatment Options/Results: The mass was thought to be a
sacrococcygeal teratoma based on location and imaging findings, and
chemotherapy/radiation therapy was not indicated. Surgical resection
of the mass was considered to be the best therapeutic option despite
significant associated morbidity. Because of the increased risk for
intra-operative hemorrhage associated with resection, pre-surgical
embolization to devascularize the tumor was pursued. The existing
umbilical artery catheter was exchanged over a 0.014” micro-wire for
a 4Fr microsheath, with subsequent catheter-directed embolotherapy
of the mass using a 2Fr microcatheter. Post-embolization angiogram
demonstrated devascularization of the inferior 2/3 of the mass. Total
volume of non-ionic, radiopaque contrast used: 3 mL
Discussion: 24 hours after embolization the mass was surgically
resected, and the gross pathology demonstrated that the inferior
2/3 of the mass had been devascularized. Lactate levels normalized
within 48 hours to 0.8mmol/L from 30.0 mmol/L. The child survived
the surgery despite the increased intra-operative bleeding risk.
Cases of pre-operative embolization of sacrococcygeal teratomas
have been described in the literature in larger infants, however, these
were often from a carotid or femoral approach. Our case demonstrates
that embolization using umbilical artery access, which is a novel
approach, may also be considered. At the end of the procedure the 4Fr
microsheath was exchanged for a new 3.5Fr umbilical artery catheter
under imaging guidance for ongoing hemodynamic monitoring, thus
decreasing risk from access site bleeding.
Take-home Points: Pre-operative embolization in small premature
newborns with bleeding masses is feasible and can be performed
safely via umbilical artery access with only minimal use of contrast.

P-598
Role of MRI in identifying the location of cisterna chyli and its
sucessful percutaneous canulation and embolisation in two
cases of thoracic duct injury
M.K. Yadav1, M. Unni2
1Interventional Radiology, Kerala Institute of Medical Sciences,
Trivandrum, India, 2Radiology, Kerala Institute of Medical Sciences,
Trivandrum, India
Clinical History/Pre-treatment Imaging: Patient 1 - case of Ca
larynx underwent total laryngectomy and gastric pull through. Had
persistent drain through the chest which was proved to have high
triglyceride confirming chylothorax. After initial trial of medical and
dietary management failed, thoracic duct embolization was planned
on postoperative day 13th. MRI was performed to localize and
delineate the cisterna chyli.
Patient 2 - Case of carcinoma esophagus post esophagectomy and
gastric pull through with intraoperative ligation of thoracic duct.
Had persistent high chylous drain through the chest tube. MRI was
performed to localize the cisterna chyli for percutaneous intervention.
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MRI demonstrated a dilated cisterna chyli and caudal thoracic duct
which showed abrupt termination.
Treatment Options/Results: Treatment options of surgical thoracic
duct ligation and percutaneous thoracic duct embolization were
considered in both cases.
In view of recent major surgery both patients were decided for
percutaneous interventions.
The Cisterna chyli was accessed as demonstrated by the MRI under
flouroscopy using bony landmarks by a 21G chiba needle. After
successful puncture of cisterna chyli a 014 inch guidewire was passed
and a braided microcatheter was threaded into the thoracic duct.
Leak was demonstrated in patient 1 however in patient 2 no leak was
demonstrated. Both patients underwent embolization using NBCA
diluted with lipiodol.
Post embolization chest drains were removed successfully.
Discussion: MRI is a valuable tool in localization of cisterna chyli
in thoracic duct embolization and saves significant time during the
procedure.
Take-home Points: MRI prior to TDE helps in reducing time of
procedure.
Guidewire cannulation of thoracic duct is feasible and effective
method for TDE.

P-599
Successful treatment of symptomatic hemangioma by bland
embolization - case report
T. Azrumelashvili, M. Mizandari
Diagnostic and Interventional Radiology, New Hospitals LTD, Tbilisi
State Medical University, Tbilisi, Georgia
Clinical History/Pre-treatment Imaging: 23 years old male patient
presented with dull pain in epigastrium, which was increasing on
physical activity. US revealed 8,5 cm hyperechoic mass in the left liver
lobe, suggesting hemagioma. CT confirmed the diagnosis. Patient was
offered surgery but he declined this option. Bland embolization (TAE)
has been suggested.
Treatment Options/Results: Two TAE sessions, using standart
microcatheter technique with calibrated particles (up to 700 micron
diameter) has been performed by 10 week interval . The second TAE
session was needed as the residual blood supply on the follow-up CT
was revealed after TAE first session. The follow-up CT in 7 weeks after
second TAE session showed the mass significant shrinkage (up to 38%
of initial volume), patient was symptom free
Discussion: Although hemangioma is a benign entity being the
most frequent benign solid liver tumor, in cases of big size it may
lead to serious morbidity and even mortality if ruptured on trauma
or spontaneously. Alongside with clinical symptoms, this is the
main reason of surgical resections, performed to patients with this
pathology; quite often the whole lobe might be sacrificed. Transarterial
embolization might be effective and low-invasive alternative to
surgery, if the mass has certain arterial blood supply.
Take-home Points: TAE might be used as a bridge or even alternative
to surgery in the management of patients with giant hemangiomas,
especially if pre-procedure imaging documents significant arterial
blood supply of the mass.

P-600
Ureteric herniation into the sciatic foramen
M.G. Fadel, C. Louis, A. Tay, M. Bolgeri
Urology and Intervention Radiology, St George’s NHS Foundation Trust,
London, United Kingdom
WITHDRAWN
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P-601
Multidisciplinary revisited: Percutaneous sclerotherapy of a
symptomatic uvular venous malformation
P.J. Rochon1, A. Terella2
1Radiology, University of Colorado, Denver, CO, United States of
America, 2Surgery, University of Colorado, Aurora, CO, United States of
America
Clinical History/Pre-treatment Imaging: 42 yo male presents with
a right facial venous malformation which was previously treated
multiple times at an outside hospital; however, in the past several years
he noticed gradual enlargement of the oropharyngeal component
involving the hard and soft palate resulting in progressive airway
obstruction and obstructive sleep apnea. On physical exam, the uvula
was grossly enlarged. A multidisciplinary plan with otolaryngology
(ENT) was established.
A preprocedural MRI of the face was obtained demonstrating
enhancement of the right facial venous malformation and enlarged
uvula.
Treatment Options/Results: Percutaneous sclerotherapy with
sodium tetradecyl sulfate was planned. Given amount of expected
post procedural swelling, patient had a tracheostomy from ENT and
a gastrostomy placed by interventional radiology. Oral retractors from
ENT were used to directly stick the uvula with fluoroscopic guidance.
Patient had improvement in airway obstruction and sleep apnea. There
was significant decrease in size in uvula after a single sclerotherapy
session when comparing to previous MRI.
Discussion: Venous malformations are the most common of
congenital vascular malformations comprised of abnormal slow
flowing channels. These lesions are benign however can undergo
intermittent periods of growth and resultant adjacent mass effect,
pain and disfigurement. Treatment can be conservative with medical
management, sclerotherapy, embolization or surgical. Surgical
therapy is uncommon unless debulking is necessary due to difficulty
to excise the entire lesion. When involving critical structures such as
the oropharynx, their management can be complex.
Take-home Points:
1) Minimally invasive sclerotherapy for complex symptomatic uvular
venous malformations is safe and effective.
2) Multidiscliplinary treatment plan with otolaryngology is necessary
for optimal outcomes.

P-602
Lung sequestration. Pre-surgical embolization.
C. Jimenez Zapater, J. Jordá Lope, M. Bustamante Sanchez,
B. García Martínez, E. Marín Díez
General Radiology, Hospital Universitario Marqués de Valdecilla,
Santander, Spain
WITHDRAWN

P-603
Embolization of inferior pancreaticoduodenal artery aneurysm
with celiac stenosis or occlusion: three cases report and review
of the literature
H.S. Jung1, C.H. Jeon2, J.H. Park 3
1Radiology, Pusan Baek Hospital, Pusan, Korea, 2Radiology, Pusan
National University Hospital, Busan, Korea, 3Radiology, Kang Hospital,
Goseong, Korea
Clinical History/Pre-treatment Imaging: Three patients were
detected inferior pancreaticoduodenal artery(PDA) aneurysms in
computed tomography(CT). Two of them also had retroperitoneal
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hemoperitoneum. On angiography, there were multiple inferior PDA
aneurysms with celiac Os stenosis or occlusion.
Treatment Options/Results: In all three cases, surgeon considered
endovascular treatment prior to manage, because of high failure
rate of operation. So, patients were treated by embolization with
detachable coils, and final angiogram showed no evidence of flow in
aneurysm. Celiac Os stensis or occlusion was remained without any
treatment.
Discussion: In 1973, Suton et al. first described true inferior PDA
aneurysms in association with celiac axis stenosis or occlusion. It may
result in increased arterial blood flow at inferior PDA. It has high risk
of rupture. So, treatment should be performed when it is detected,
regardless of the size. Recently, endovascular coil embolization
is considered standard care of PDA aneurysm. No recurrence and
significant hepatic ischemic injury have been reported after successful
embolization of the aneurysm alone.
Take-home Points: All true PDA Aneurysm should be undergo
treatment when diagnosed. The patient should first be considered
for selective transarterial embolization. But in some cases, operative
treatment is recommended. And treatment of celiac axis stenosis or
occlusion is controversial, it may be considered case by case.

P-604
Anterior approach for superior hypogastric plexus block for
pelvic pain associated with chronic prostatitis-case series
L. Novosel1, V. Kalousek 2, B. Culo2, D. Zadravec1
1Department of Interventional and Diagnostic Radiology, University
Hospital Center Sisters of Mercy, Zagreb, Croatia, 2Department of
Radiology, University Hospital Center Sisters of Mercy, Zagreb, Croatia
Clinical History/Pre-treatment Imaging: We describe the method
of superior hypogastric plexus block(SHPB) through the anterior
approach in four patients suffering from chronic pelvic pain due
to chronic prostatitis. All had long-lasting deep pelvic pain and
conservative therapy including anti-inflammatory drugs, analgesics,
and spasmolytics failed to provide pain relief.
Treatment Options/Results: 21 G needles were inserted through
an infra-umbilical puncture under fluoroscopy guidance. The needle
tip was positioned at the level of the L5-S1 intervertebral space, at
the expected location of the SH plexus under the aortic bifurcation.
Contrast was administered to rule out vascular puncture. All patients
first received a diagnostic plexus block first after which they had a
significant short-term decrease of the visual analog scores, going
from 7,5 to 3. Next neurolysis was performed with 95% alcohol and all
patients again experienced a significant reduction of VAS which lasted
from 6 to 12 months. No significant complications were encountered.
Discussion: Recent reports showed that anterior SHB can be
performed under CT or ultrasound guidance but also fluoroscopy
in patients with spinal abnormalities. This position is also less time
consuming and easier for the patients who have difficulty staying in
prone position for longer periods of time, while no additional side
effects or complications were encountered.
Take-home Points:
1. The SHGB is an effective procedure for treating medication-resistant
pelvic pain in chronic prostatitis.
2. Needle insertion through the anterior approach under fluoroscopy
guidance is a valuable option that reduces procedure time and patient
discomfort compared to the classical posterolateral approach with no
additional risk.
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P-605
Coil embolization of splenic arterio-venous fistula (AVF): a rare
case of portal hypertension
A. Izzo1, M. Varrassi2, M.V.M. Micelli3, P. Palumbo1, G. Bianchi3,
S. Carducci4, A.V. Giordano5, C. Masciocchi1
1Applied Clinical Sciences and Biotechnology, University of L’Aquila,
L’Aquila, Italy, 2Neuroradiology and Interventional Radiology, S.
Salvatore Hospital, L’Aquila, Italy, 3Division of Radiology, Department
of Biotechnological and Applied Clinical Science, University of L’Aquila,
S. Salvatore Hospital, L’Aquila, Italy, 4Biotechnological and Applied
Clinical Sciences, San Salvatore Hospital, L’Aquila, Italy, 5Radiology,
Ospedale S. Salvatore L’Aquila, L’Aquila, Italy
Clinical History/Pre-treatment Imaging: Splenic arterio-venous
fistulas (AVFs) represent a rare cause of portal hypertension: we present
a case of a woman with portal hypertension due to a spontaneous
splenic AVF subjected to endovascular embolization.
57-year-old female checked into our hospital complaining with
asthenia, nausea and abdominal pain.
An abdominal ultrasonography (US) showed hypertrophic appearance
of splenic artery and presence of a splenic lesion with vascular signs
at Doppler-US.
Abdominal computed tomography (CT) examination showed large
parenchymal venous ectasia and early enhancement of splenic and
portal veins (fig 1); splenic AVF was diagnosed and angiographic
examination was scheduled 6 days later to perform embolization
(Fig 2a).
Treatment Options/Results: The options of treatment of AVF are:
endovascular embolization with different materials (fibered coils,
vascular plugs), surgical ligation or splenectomy.
We performed complete exclusion of AVF deploying fibered coils (Fig
2b) (Interlock™ 10x20mm 8x20mm, Balt™ 8x60mm, 6x60mm) as close
as possible to fistula site, managing to preserve splenic parenchyma
(Fig 2c).
Discussion: Splenic AVFs are rare, but important causes of acute
portal hypertension, that can be successfully treated. Traditionally,
splenectomy has been the definitive treatment but it is associated with
various complications and risk of mortality; moreover, splenectomy
exposes the patient to a higher risk of infections. Endovascular
embolization is an effective, safe and repeatable procedure, with low
rate of complications, that allows to preserve the spleen.
Take-home Points: In conclusion, coil embolization may now be
considered a first line of therapy, with no mortality reported; early
diagnosis of splenic AVFs is mandatory because its treatment allows
resolution of portal hypertension.

Peripheral vascular disease intervention
P-606
Evaluation of morphological and clinical factors related to
failure of percutaneous treatment with thrombin injection of
pseudoaneurysms from cardiac catheterization
T. Leite1, B. Linard2, E. Bortolini3, B.B. Affonso4, C.H. Nomura2,
F.C. Carnevale3, J.M. Motta-Leal-Filho2
1Radiology, Hospital das Clinicas, University of Sao Paulo Medical
School, Patos De Minas, Minas Gerais, MG, Brazil, 2Radiology, Hospital
das Clinicas, University of Sao Paulo Medical School, São Paulo, Brazil,
3Interventional Radiology, University of Sao Paulo Medical School, São
Paulo, Brazil, 4Radiologia Vascular Intervencionista, Hospital Israelita
Albert Einstein, São Paulo, Brazil
Ultrasound-guided thrombin injection (UGTI) has become the method
of choice in the treatment of pseudoaneurysm caused by endovascular
procedures.
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Purpose: To identify the morphological aspects of pseudoaneurysms
and clinical aspects of patients that may lead to the failure of UGTI
treatment in pseudoaneurysms after cardiac catheterization.
Material and methods: From December 2012 to December 2016, 60
patients with pseudoaneurysms caused by diagnostic or therapeutic
cardiac catheterization were referred to the Interventional Radiology
Unit to be treated with UGTI. Medical charts were retrospectively
reviewed for comorbidities, use of antiplatelet agents, anticoagulation,
indication of cardiac catheterization, etc. Morphological aspects of
the pseudoaneurysms such as volume, diameter (antero-posterior,
latero-lateral and longitudinal), length and diameter of the neck were
analysed.
Results: Primary and second technical success UGTI was achived in
80 and 100%, respectively. None clinical aspects were statistically
significant for UGTI failure in occlusion of the pseudoaneurysms,
despite the use of antiplatelet agents and anticoagulation showed
a tendency. For morphological aspects of pseudoaneurysm: anteroposterior (p=0.029), longitudinal (p=0.020) and neck diameters
(p=0.004) were statistically significant for UGTI failure. Logistic
regression analysis for longitudinal diameter showed that for each
centimeter there was a 2.66 chance of failure of pseudoaneurysm
thrombosis in a single thrombin injection session (95%; IC 1, 33-5.30).
For longitudinal and neck diameteres greater than 1,8 cm and 0.55 cm,
respectively, there are a greater probability of needing more than one
UGTI session for complete thrombosis.
Conclusion: Morphological aspects of pseudoaneurysm such as
antero-posterior, longitudinal and neck diameters are involved in UGTI
failure in one single session.

P-607
Carbon-coated self-expandable stents in patients with atherosclerotic iliac artery disease
N. Troisi1, S. Panci2, E. Chisci1, S. Michelagnoli1
1Vascular and Endovascular Surgery Unit, San Giovanni di Dio Hospital,
Florence, Italy, 2Department of Diagnostic Imaging, San Giovanni di
Dio Hospital, Florence, Italy
Purpose: Aim of this study was to evaluate the effectiveness of
carbon-coated self-expandable stents in the revascularization of
atherosclerotic iliac artery lesions.
Material and methods: Between January 2012 and June 2016 54
carbon-coated self-expandable stents (Easy HiFlype and Easy Flype;
manufactured by CID S.p.A., a member of Alvimedica Group, Istanbul,
Turkey) in 40 patients were implanted at our Center. Early and 2-year
outcomes have been evaluated in terms of major morbidity, mortality,
primary patency, primary assisted patency, secondary patency,
absence of target lesion restenosis (TLR), healing of the lesions/relief
of symptoms, and limb salvage.
Results: The patients were predominantly males (32/40, 80%)
with a mean age of 71 years (range 46-94). One patient (2.5%) had
a documented nickel allergy. Mean duration of follow-up was 13.9
months (range 1-48). The estimated 2-year primary patency, primary
assisted patency, secondary patency, absence of TLR, and limb salvage
were 92.8%, 93.1%, 95.7%, 79.5%, and 100%, respectively. At univariate
analysis none of the pre- or intra-operative factors significantly
affected the primary and primary assisted patency rates. Secondary
patency was significantly affected by absence of post-stent balloon
dilatation (P=.003). Absence of TLR was significantly affected by age
more than 80 years (P=.01) and common iliac artery lesions (P=.02).
These significances were confirmed at Cox regression analysis.
Conclusion: Use of carbon-coated self-expandable stents in
atherosclerotic iliac lesions was effective with 2-year encouraging
outcomes. In all cases post-stent balloon dilatation should be
recommended. At mid-term follow-up older patients and common
iliac artery lesions were risk factors for restenosis.
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P-608
Utility of 2D perfusion angiography to predict wound healing
in patients undergoing isolated femoropopliteal endovascular
revascularization
N. Troisi1, S. Panci2, S. Bacchi2, D. Incerti2, L. Lovecchio2,
G.L. Dedola2, S. Michelagnoli1
1Vascular and Endovascular Surgery Unit, San Giovanni di Dio Hospital,
Florence, Italy, 2Department of Diagnostic Imaging, San Giovanni di
Dio Hospital, Florence, Italy
Purpose: Aim of this study was to demonstrate the utility of 2D
perfusion angiography to predict wound healing in patients with
critical limb ischemia (CLI) undergoing isolated femoropopliteal
endovascular revascularization.
Material and methods: Between January 2017 and June 2017 24
patients with CLI underwent isolated femoropopliteal endovascular
revascularization without below-the-knee (BTK) vessel treatments.
In all patients an assessment of foot perfusion by 2D perfusion
angiography has been performed. A wide region of interest (ROI)
was identified, and time–density curves were calculated by the
perfusion software (i-Flow software, Siemens Medical Solutions,
Forchheim, Germany). The changes of overall time-density curves
and transcutaneous oximetry (TcpO2) were evaluated with bivariate
correlation (Pearson correlation coefficient) and correlated with
wound healing.
Results: In all cases technical success was obtained. In all patients the
time-density curves under ROI increased after the femoropopliteal
revascularization with a mean increase of 212.2% (range from +9.8% to
+1984.9%). The mean increase of TcpO2 was 116.4% (range from -4.7%
to 485.7%). There is no significant correlation between time-density
curves under ROI and TcpO2 values (Pearson correlation coefficient
-0,24). At 6 months 15/24 (62.5%) patients had wound healing. In
patients with a ROI increase >50% the healing rate was 73.3% (11/15).
In patients with a ROI increase <50% the healing rate was 44.4% (4/9).
Conclusion: In our preliminary experience there was no strict
correlation between time-density curves under ROI and TcpO2 values.
However, an increase > 50% of foot perfusion could be considered
acceptable in order to improve 6-month wound healing rate.

P-609
Outcomes of elective percutaneous peripheral revascularization in outpatients: 10-year single center experience
S. Malekzadeh1, F. Doenz1, T. Rolf1, C. Constantin2, A.-M. Jouannic1,
S.D. Qanadli1
1Radiology and Interventional Radiology, Centre Hospitalier
Universitaire Vaudois, Lausanne, Switzerland, 2Radiodiagnostic and
Interventional Radiology, Geneva Hospital, Geneva, Switzerland
Purpose: To evaluate the safety and feasibility of peripheral
percutaneous endovascular procedures in a large group of outpatients
suffering from peripheral arterial disease (PAD).
Material and methods: We evaluated all elective patients who
underwent peripheral balloon angioplasty (PTA) or stenting for PAD
of the lower extremities as “Out-Patient Admission Protocol” (OPAP)
from January 2005 until December 2015. By protocol, patients were
expected to be discharged 4 hours after the procedure. Clinical profile,
procedure details and technical success were reviewed. Complications,
conversion rate, readmission rate and long-term follow-up were
evaluated.
Results: 449 consecutive patients with mean age of 66±10.1 years
(280 men and 169 women) were evaluated. 417 patients (93%)
suffered from claudication. Femoral access was obtained in 96%
(6-French sheath in 87%) of patients. PTA alone was performed in
18% and PTA/stents in 82%. Technical success was 98.6%. Over the
8 observed failures, 4 patients had a second successful procedure.
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Closure devices were used in 52.4% procedures. All patients received
heparin during the procedure and were discharged with dual antiplatelet therapy. Conversion and readmission rates were 2% and 0.6%,
respectively. Complication rate was 3.6% (minor and major 2.8% and
0.8%, respectively). No correlation was found between complications
and closure device usage. Restenosis rate was 24.5% during the longterm follow-up (mean 44 months).
Conclusion: As designed, The OPAP was feasible, safe and effective
with very low conversion and complications rates. These results
strongly support a larger use of such approaches as routine practice.

P-610
The effectiveness of the paclitaxel-coated Luminor® balloon
catheter versus an uncoated balloon catheter in superficial
femoral and popliteal arteries in preventing vessel restenosis
or reocclusion: 12 months results of a randomized-controlled
trial
U. Teichgräber
Radiology, University Hospital Jena, Jena, Germany
Purpose: To evaluate the efficacy and safety of Paclitaxel-coated
Luminor® balloon catheter (DCB) versus uncoated balloon catheter
(POBA) in the superficial femoral and popliteal arteries to prevent
vessel restenosis or reocclusion
Material and methods: Luminor® DCB catheter of stenotic/ occlusive
lesions (length: ≤15 cm) in the superficial femoral (SFA) and popliteal
artery (PA) up to P1 segment was compared to non-coated plain old
angioplasty balloon (POBA) catheter. Primary endpoint is late lumen
loss (LLL) at 6 months. Secondary endpoints are patency rate, target
lesion/vessel revascularization, quality of life (assessed with Walking
Impairment Questionnaire WIQ and EQ5D), change of Rutherford
stage and ankle-brachial index, major and minor amputation rate at
index limb, number of bailouts and all-cause mortality.
Results: At six months the Late Lumen Loss (LLL) was on average
0.92mm lower in the DCB-group than in the POBA group (DCB:
0.14mm vs. POBA: 1.06mm; p<0.001). The secondary endpoint “change
of Rutherford stage” showed a statistically significant superiority of
the DCB versus the POBA (p=0.021). 44.6% of the patients in the DCB
group improved by 3 stages after 6 months (POBA: 27.8%). One patient
needed revascularization in the target lesion (TLR) in the DCB group
vs. n=13 patients in the POBA group (TLR DCB vs. POBA : 1.3% vs. 17.1%,
relative risk (RR)=0.08; p<0.001). The patency rate amounted to 94.7%
in the DCB group versus 75% in the POBA group.
Conclusion: The EffPac trial demonstrates the effectiveness of
the Paclitaxel-coated Luminor® catheters in inhibiting restenosis
compared to uncoated balloon catheters. The 12 months results will
be presented.

P-611
Endovascular treatment using combination of multiple endovascular techniques with or without surgical thromboembolectomy for acute lower limbs ischemia
T. Ueda1, S. Murata2, H. Tajima3, F. Sugihara1, D. Yasui1, H. Saitou1,
I. Tanaka1, S.-I. Kumita1
1Radiology, Nippon Medical School, Tokyo, Japan, 2Radiology, Teikyo
University Medical Center, Chiba, Japan, 3Center for Minimally Invasive
Treatment, Nippon Medical School Musashi-Kosugi Hospital, Kawasaki,
Kanagawa, Japan
Purpose: To evaluate the results of endovascular treatment (EVT)
using combination of multiple endovascular techniques with or
without surgical thromboembolectomy (TE) for acute lower limbs
ischemia (ALLI).
Material and methods: Between January 2005 and December 2017,
95 patients (65 men, 30 women; average age 72.0±10.3 years) with
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104 limbs (unilateral 86, bilateral 9) who were diagnosed ALLI and
determined the indication for revascularization. The patients were
treated by catheter-directed thrombolysis (CDT), percutaneous
aspiration thromboembolectomy (PAT), and angioplasty (balloon
angioplasty, stenting) in combination or alone, with or without TE. We
assessed technical success, amputation, mortality, and limb salvage
success (amputation-free survival 30 days after treatment).
Results: 44 of 104 limbs were included below knee artery occlusion
(BKO). Among 95 patients, 24 patients underwent single endovascular
technique (CDT 10, PAT 7, angioplasty 7) and 71 patients underwent
multiple endovascular techniques. 13 patients underwent EVT with
TE. 7 patients died of other causes within 30 days. Technical success
rate is 94.7% (90 of 95 patients), amputation rate is 6.8% (6 of 88),
mortality rate is 4.5% (4 of 88), and limb salvage success rate is 88.6%
(78 of 88). The 6 amputation patients were all included BKO. With BKO
was higher amputation than without BKO (p < 0.01). Three patients of
the death were bilateral limbs ischemia (BLI). BLI was higher mortality
than unilateral ischemia (p < 0.01).
Conclusion: The results of endovascular treatment using combination
of multiple endovascular techniques with or without TE for ALLI is
excellent, however it might be high risk in BLI and BKO cases.

P-612
Efficacy and safety of duplex-guided polidocanol foam sclerotherapy for venous malformations
W. Gamal
Vascular Surgery, South Valley University, Qena Faculty of Medicine,
Qena, Egypt
Purpose: The aim of our study was to report our experience regarding
the safety, efficacy of duplex-guided polidocanol (POL) foam
sclerotherapy on the overall status of signs and symptoms in patients
with venous malformations (VMs).and in their management
Material and methods: Thirty seven patients with symptomatic
extratruncular VMs were treated with duplex-guided POL foam
sclerotherapy using Tessari’s method. Twenty five patients had
limited VMs, while twelve had infiltrating VMs. Postsclerotherapy
surveillance was done 6 months after the last sclerotherapy session
and comprised both clinical and duplex evaluation. Clinical evaluation
entailed a patient self-assessment questionnaire using a four-point
scale to rate the degree of symptoms improvement as follows:
disappeared, decreased, worsened, or recurred. Findings obtained
by duplex scanning were divided into four groups: 1) disappeared
group; 2) partially recanalized group; 3) totally recanalized group; and
4) worsened group.
Results: There were 20 males and 17 females with mean age of
22.8±5.5 years. There was a significant reduction in the total amount of
POL (P=0.0037), the number of sclerotherapy sessions was significantly
lesser (P=0.0019), and treatment success was significantly higher
(P=0.0495) in patients with limited VMs in comparison to those with
infiltrating VMs. No major complications related to sclerotherapy were
encountered in both groups.
Conclusion: Polidocanol foam sclerotherapy is effective, and safe
for treatment of VMs, with high success rate and low risk of major
complications. Although associated with relatively high recurrence
rate compared with ethanol sclerotherapy, this can be overcome by
additional treatment sessions, given the relative simplicity, speed, and
safety.
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P-614
Mechanical thrombectomy to treat intraprocedural distal
embolization occurring during lower limb revascularization
F. de Crescenzo1, A. Bozzi2, A. Raso2, R. Gandini3
1Radiologia Interventistica, Hospital Torvergata, Rome, Italy,
2Department of Diagnostic Imaging, Molecular Imaging, Interventional
Radiology and Radiation Therapy, University Hospital Policlinico
Tor Vergata, Rome, Italy, 3Diagnostic and Interventional Radiology,
Policlinico Tor Vergata, Rome, Italy
Purpose: Intraprocedural acute distal embolization is a complication
that may occur during percutaneous revascularization of the
femoropopliteal axis. To date, no standard treatment has been
established.
Material and methods: Eighteen cases using mechanical
thromboaspiration to treat distal embolization complications occurred
during SFA and BTK revascularization for critical limb ischemia or
claudication. Each case was treated using the Penumbra system
(Penumbra Inc., Alameda, California), a mechanical thrombectomy
device traditionally used during acute ischemic stroke therapy. It
involves a trackable catheter connected to a dedicated aspiration
pump (Penumbra MAX Pump, Penumbra Inc.).
Results: In 18 cases, preprocedural angiography showed severe
stenosis and/or occlusion of the femoropopliteal axis (16) and severe
stenosis and/or occlusion of BTK vessels (2). After intervention
(PTA or debulking procedures), control angiograms revealed distal
embolization even with the deployment of embolic protection device
(2 cases). Mechanical thromboaspiration was performed with the
Penumbra system (3MAX in 13 cases, and 4MAX in 5) connected to
the dedicated aspiration pump without the aid of adjunctive catheter
directet thrombolysis. Final angiographic imaging showed complete
recanalization of arteries occluded by embolic complications in 16
cases (89%). These 16 patients were asymptomatic at the 12-month
follow-up. In the remaining 2 patients an effective restoring of flow
was not obtained, probably due to a distal microvascular thrombosis;
thus, they underwent minor (1 patient at the forefoot level) or major
(1 patient above the ankle) amputation.
Conclusion: Our experience using the Penumbra system in the
peripheral vasculature demonstrates a rapid and effective approach
to manage intraprocedural distal embolization and avoid possible
grave clinical sequelae.

P-615
Post-dilatation of an interwoven nitinol stent using a
paclitaxel-eluting balloon for revascularization of complex
femoro-popliteal lesions
E. Stahlberg1, A.-C. Allmendinger1, S. Anton1, M. Horn2,
M. Wiedner2, J. Barkhausen3, J.P. Goltz3
1Department of Radiology and Nuclear Medicine, University Hospital
Lübeck, Lübeck, Germany, 2Department of Vascular Surgery, UKSH
Lübeck, Lübeck, Germany, 3Department of Radiology and Nuclear
Medicine, University Hospital Schleswig-Holstein, Campus Lübeck,
Lübeck, Germany
Purpose: To evaluate technical success, safety and efficacy of postdilatation of an interwoven-nitinol-stent using a paclitaxel-elutingballoon (PEB) for revascularization of complex femoro-popliteal
lesions.
Material and methods: Twenty-five patients (23 male, mean
age 70±7y) suffering from PAD (Rutherford II-III) underwent
revascularization of chronic total occlusions (n=18, 72.0%) or severe
stenosis (n=7, 28.0%) of the femoro-popliteal segment. Mean lesion
length was 251±85mm. The lesions were treated by pre-dilatation
(POBA, 1mm above reference diameter) and stent-implantation
(Supera®, Abbott, Abbott Park, IL, USA) and post-dilatation with a PEB
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(Lutonix®, BARD, New Hope, MN, USA). Technical success was defined
as residual stenosis <30% on final angiogram. Follow-up included
clinical visits, duplex ultrasound and ABI at 6 and 12 months. Endpoints
were patency (re-stenosis <50%), complications, improvement of
Rutherford category and ABI. Regarding patency two subgroups were
compared: long- (“LL”; <25cm, n=12, mean 175±38mm) and ultra-long
lesions (“ULL”; ≥25cm, n=13, mean 322±43mm).
Results: Technical success was 100%. Complications were not
recorded. The overall primary and secondary patency rates at 12
month were 80.0% and 92.0%. In the LL-subgroup primary patency was
100% and in the ULL-subgroup primary patency was 61.5% (p=0.056),
and secondary patency 84.6%, respectively. Rutherford category
increased by at least one category in all patients, ABI increased from
0.52±0.13 (baseline) to 0.9±0.14 (12 month) (p=0.001). Five patients
underwent target lesion revascularization during follow-up (bypass:
n=1, endovascular: n=4).
Conclusion: Post-dilatation of an interwoven-nitinol-stent using
a paclitaxel-eluting-balloon proved to be safe and effective with
promising outcomes in long- and ultra-long lesions up to 12 month
follow-up.

P-616
PiPeR Technique - an alternative technique for creating
arterial-venous fistula during percutaneous deep foot veins
arterialization
B. Migliara
Vascular and Endovascular Surgery, Pederzoli Hospital, Peschiera Del
Garda, Italy
Purpose: In patients with “no-option” CLI, before major amputation,
some Authors show that arterialisation of deep veins of the foot could
be an effective treatment.
We propose a new and standardized technique to create an arterialvenous fistula of the tibial vessels by using an IVUS-guided needle
catheter.
Material and methods: During 2017, we treated 7 patients using this
new technique, all with “non-option CLI”.
This technique consists in an antegrade approach from the common
femoral artery and then navigating the tibial artery as distal as possible.
Then, with a IVUS-guided needle catheter (Pioneer Plus, Philips), we
puncture from the artery into the vein. When the guidewire is in the
vein we put a covered stent to make an arterial-venous fistula.
Results: In all patients we were able to obtain tibial fistula. During
follow-up we have no deaths or major complications related with the
procedure; we have two occlusion of the arterialization (28,5%) and 1
major amputation. The limb salvage is 85,7%.
In all patients we are able to obtain immediate pain resolution and
good progression of healing, after minor amputation of necrotic
tissues.
Conclusion: In our experience, the use of the Pioneer Plus is easy
and effective to create arterial-venous connection; furthermore, the
procedure may be performed with only one an antegrade femoral
access, avoiding distal tibial vein puncture in an ischemic site, and
direct ultrasound view, choosing the best site where to create the
AV-fistula.
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P-617
Real-world experience with a paclitaxel-coated balloon for the
treatment of atherosclerotic infrainguinal arteries. Twelvemonth results of the BIOLUX P-III all comers registry in in-stent
restenosis
M. Brodmann1, T. Zeller2, L. Spak 3, J.-M. Corpataux4,
J.K. Christensen5, K.F. Keirse6, G. Nano7, H. Schröder8, C.A. Binkert9,
G. Tepe10
1Clinical Division of Angiology, Medizinische Universtität Graz, Graz,
Austria, 2Angiology, Herz-Zentrum Bad Krozingen, Bad Krozingen,
Germany, 3Angiology, Vychodoslovensky ustav srdcovych a cievnych
chorob a.s., Kosice, Slovak Republic, 4Department of Thoracic and
Vascular Surgery, CHUV, Lausanne, Switzerland, 5Interventional
Radiology and Angiography, Kolding Hospital, Kolding, Denmark,
6Vascular Surgery, Regional Hospital Heilig Hart Tienen, Tienen,
Belgium, 7First Vascular Surgery, IRCCS Policlinico San Donato, Milan,
Italy, 8Radiology, Gemeinschaftspraxis für Radiologie, Berlin, Germany,
9Interventional Radiology, Kantonsspital Winterthur, Winterthur,
Switzerland, 10Diagnostic and Interventional Radiology, Medical Centre
of Rosenheim, Rosenheim, Germany
Purpose: The purpose of this global prospective multicentre,
observational, all-comers registry is to further investigate the safety
and effectiveness of a Paclitaxel-Coated Balloon for the treatment of
atherosclerotic lesions in infra-inguinal arteries in a real world setting.
Material and methods: Between October 2014 and February 2016,
700 patients with atherosclerotic infra-inguinal artery lesions requiring
endovascular treatment, were treated with Passeo-18 Lux DCB. The
primary endpoints were major adverse events (defined as procedure
or device related death within 30 days post index procedure,
clinically-driven target lesion revascularization or major target limb
amputation) at 6 months and freedom from clinically-driven target
lesion revascularization at 12 months. Here we report the 12-month
results of the In-stent restenosis subgroup of the all-comers cohort.
Results: Mean patient age was 70.6 ± 9.9 years (65.5% male). 28.7%
of the subjects were CLI, 42.5% diabetics and 82.8% had a smoking
history. 87 subjects with 97 lesions were treated with Passeo-18 Lux
(lesion length 84.7 mm ± 74.5, 26.8% moderately to heavily calcified).
Upon follow-up data available by now, estimated 12 month major
adverse events rate is 8.4% [95% CI 4.1 – 16.9] . Freedom from clinicallydriven TLR at 12 months is 92.4% [95% CI 84.7 – 96.3]. Final results will
be reported upon presentation.
Conclusion: In a real-world clinical practice environment, the BIOLUX
P-III registry results confirm the safety and effectiveness of the
Paclitaxel-Coated balloon Passeo-18 Lux for the treatment of in-stent
restenosis in infra-inguinal artery.

P-618
6 months follow-up of tack optimized balloon angioplasty
combined with drug-coated balloon of superficial femoral
artery lesions: single center experience
T.-C. Sabou, F. Scheer, C. Kopetsch, R. Andresen, C. Wissgott
Institut für Diagnostische und Interventionelle Radiologie,
Westküstenklinikum Heide, Heide, Germany
Purpose: Angioplasty often results in dissections and remains a
significant problem. The Tack Optimized Balloon Angioplasty (TOBAIII) study evaluated the safety and efficacy of a novel minimal metal
system combined with a PTA using a drug coated Balloon (DCB) for
the treatment of post-PTA dissections.
Material and methods: This prospective, single center study
evaluated 32 patients with Rutherford category (RC)2-4 (2.96±0.3)
caused by lesions of the superficial femoral artery (Mean length: 85
mm±47.8 mm). The stenosis grade was 94%±8.07. Total occlusion was
observed in 15 patients (46.9%). Patients were initially treated with
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a standard balloon angioplasty followed by DCB angioplasty. All 32
patients presented post-PTA dissections (62.5% grade≥C) and were
treated with a total of 136 Tacks (4.25±1.8). Primary end points were the
technical success and the safety of the device, defined as the absence
of new-onset major adverse events.
Results: Technical success was achieved in all patients with no major
adverse events at 30 days and 6 months. The patency and freedom
from target lesion revascularization (TLR) after 6-months was achieved
in 31/32(96.8%) patients. Significant improvement from baseline
was observed in RC (2.96±0.30 at baseline, 0.70±0.63 at 30 days and
0.45±0.49 at 6 months) and ankle-brachial index (0.64±0.1 at baseline,
1.02±0.09 at 30 days and 1.04±0.2 at 6-months).
Conclusion: DCB-PTA combined with tack implant for treatment of
post-PTA dissections is safe and effective. Tack treatment offers a new
paradigm for dissection repair associated with angioplasty which, in
combination with a DCB can safely improve the patency and clinical
results.

P-619
Real-world experience with a paclitaxel coated balloon for the
treatment of atherosclerotic infrainguinal arteries. Twenty
four-month results of the BIOLUX P-III all-comers registry
G. Tepe1, M. Brodmann2, T. Zeller3, L. Spak4, J.-M. Corpataux5,
J.K. Christensen6, K.F. Keirse7, G. Nano8, C.A. Binkert9, H. Schröder10
1Diagnostic and Interventional Radiology, Medical Centre of
Rosenheim, Rosenheim, Germany, 2Clinical Division of Angiology,
Medizinische Universtität Graz, Graz, Austria, 3Angiology, HerzZentrum Bad Krozingen, Bad Krozingen, Germany, 4Angiology,
Vychodoslovensky ustav srdcovych a cievnych chorob a.s., Kosice,
Slovak Republic, 5Department of Thoracic and Vascular Surgery, CHUV,
Lausanne, Switzerland, 6Interventional Radiology and Angiography,
Kolding Hospital, Kolding, Denmark, 7Vascular Surgery, Regional
Hospital Heilig Hart Tienen, Tienen, Belgium, 8Diagnostic Imaging,
Policlinico, Rome, Italy, 9Interventional Radiology, Kantonsspital
Winterthur, Winterthur, Switzerland, 10Radiology, Gemeinschaftspraxis
für Radiologie, Berlin, Germany
WITHDRAWN

P-620
Real-world experience with a paclitaxel-coated balloon for
the treatment of atherosclerotic infrainguinal arteries. Twenty
four-month results of the BIOLUX P-III all comers registry in
superficial femoral arteries
C.A. Binkert1, M. Brodmann2, T. Zeller3, L. Spak4, J.-M. Corpataux5,
J.K. Christensen6, K.F. Keirse7, G. Nano8, H. Schröder9, G. Tepe10
1Interventional Radiology, Kantonsspital Winterthur, Winterthur,
Switzerland, 2Clinical Division of Angiology, Medizinische Universtität
Graz, Graz, Austria, 3Angiology, Herz-Zentrum Bad Krozingen, Bad
Krozingen, Germany, 4Angiology, Vychodoslovensky ustav srdcovych a
cievnych chorob a.s., Kosice, Slovak Republic, 5Department of Thoracic
and Vascular Surgery, CHUV, Lausanne, Switzerland, 6Interventional
Radiology and Angiography, Kolding Hospital, Kolding, Denmark,
7Vascular Surgery, Regional Hospital Heilig Hart Tienen, Tienen,
Belgium, 8Diagnostic Imaging, Policlinico, Rome, Italy, 9Radiology,
Gemeinschaftspraxis für Radiologie, Berlin, Germany, 10Diagnostic and
Interventional Radiology, Medical Centre of Rosenheim, Rosenheim,
Germany
Purpose: The purpose of this global prospective multicentre,
observational, all-comers registry is to further investigate the safety
and effectiveness of a Paclitaxel-Coated Balloon for the treatment of
atherosclerotic lesions in infra-inguinal arteries in a real world setting.
Material and methods: Between October 2014 and February 2016,
700 patients with atherosclerotic infra-inguinal artery lesions requiring
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endovascular treatment, were treated with Passeo-18 Lux DCB. The
primary endpoints were major adverse events (defined as procedure
or device related death within 30 days post index procedure,
clinically-driven target lesion revascularization or major target limb
amputation) at 6 months and freedom from clinically-driven target
lesion revascularization at 12 months. Here we report the 24-month
results of the 439 subjects treated for lesions in the superficial
femoral artery.
Results: Mean patient age was 69.3 ± 10.2 years (63.6% male). 31.2%
of the subjects were CLI, 43.7% diabetics and 76.5% had a smoking
history. 492 lesions were treated with Passeo-18 Lux (lesion length 94.0
mm ± 76.8, 22.4% occlusions, 41.7% moderately to heavily calcified).
Upon follow-up data available by now, estimated 24 month major
adverse events rate is 10.2% [95% CI 7.5 – 13.6]. Freedom from
clinically-driven TLR at 24 months is 92.7% [95% CI 89.9 – 94.8]. Final
results will be reported upon presentation.
Conclusion: In a real-world clinical practice environment, the BIOLUX
P-III registry results confirm sustained safety and effectiveness of
the Paclitaxel-Coated balloon Passeo-18 Lux for the treatment of
atherosclerotic lesions in the superficial femoral artery.

P-621
Emergency implantation of Bentleys BeGraft peripheral stentgraft system in the management of vessels injuries: preliminary results
M.A. Ruffino1, M. Fronda2, A. Discalzi1, D. Righi1, P. Fonio2
1Department of Diagnostic Imaging and Radiotherapy, Azienda
Ospedaliero-Universitaria Città della Salute e della Scienza di Torino,
Turin, Italy, 2Department of Surgical Sciences, Radiology Unit - Azienda
Ospedaliero-Universitaria Città della Salute e della Scienza di Torino,
Turin, Italy
Purpose: To evaluate the efficacy and the safety of Bentleys BeGraft
Peripheral Stent-Graft System for emergency endovascular treatment
of vessels injuries.
Material and methods: 41 patients (age 66.7±13.3, 24 males)
underwent emergency BeGraft Peripheral stent-graft implantation
for vessels injuries. Fifteen were haemodynamically unstable. Primary
endpoints were technical and clinical success, rates of minor and major
complications and mid-term patency.
Results: Active bleeding was observed in 17 (41.5%) patients,
pseudoaneurysms in 6 (14.6%), FAV in 1 (2.4%), a jejuno-iliac fistula
in 1 (2.4%) and dissection in 16 (39%) patients. In all patients, the
respective lesion or defect was effectively excluded by covered stent
implantation resulting in an immediate technical success of 100%.
Clinical success was documented in 40/41 patients (97.6%). Major
complications included death in one patients (2.4%, not procedurerelated) and rebleeding in another (2.4%, due to the progression of
acute pancreatitis). Minor complications (a common femoral artery
pseudoaneurysm and a closure device failure) were reported in two
patients (4.9%). So far, we did not notice any stent fracture. After a
mean FU of 405±262 (range 20-973) days, total person-time 50 years,
all the implanted devices are patent, corresponding to a rate of no
patency ≤2x10 -2 events per person-years (EPPY).
Conclusion: The implant of BeGraft Peripheral Stent-Graft System
for emergency management of vessels injuries, with exclusion of
the lesion/defect and preservation of flow along the target vessel, is
minimally invasive and effective, with acceptable patency rate at the
mid-term follow up.
Larger cohort studies and longer follow up are needed to confirm
these preliminary results.
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P-622
Cardiological covered stent to treat extracardiac vascular
emergencies
R. Corti1, P. Quaretti1, L.P. Moramarco1, N. Cionfoli1, G. Leati1,
I. Fiorina1, C.A. Capodaglio1, M. Maestri2
1Interventional Radiology, Fondazione Policlinico S.Matteo, Pavia, Italy,
2Surgical Department, Fondazione Policlinico S.Matteo, Pavia, Italy
Purpose: To report the safety and efficacy of the use of cardiological
(pericardium or PTFE) covered stents, in the treatment of peripheral
and visceral artery bleedings, pseudoaneurysms and steno-occlusions
preserving vessel patency.
Material and methods: Thirteen patients (8 male) were treated with
cardiological covered stents for acute visceral bleeding (3 traumatic, 3
iatrogenic),6 pseudoaneurysm (2 idiopatic) and stenosis (1 iatrogenic).
Six patients presented acute hemorrhage signs. All treated vessels
diameter ranged between 1.5 and 3.5 mm, including hepatic, intrarenal, bronchial, ileocolic, gastroduodenal and mammarian arteries
and pulmonary vein. One venous access with trasseptal puncture was
performed. The primary study endpoints were: technical and clinical
success defined as successful stent-graft implantation with sealing of
the bleeding site at the end of the procedure; and cessation of clinical
signs or pseudoaneurysm exclusion with vessel patency maintenance.
Antiplatelet therapy was administered lifetime.
Results: Technical success was achieved in all patients. Thirteen stent
grafts were released. In three patients coils embolization completed
the procedure. The bleeding ceased after stent-graft implantation
in all patients. Complete aneurysm thrombosis was obtained at CT
control. No re-bleeding, was recorded. The mean follow-up was 18
months. Post-intervention primary patency was 75% at 6 months,
without clinical symptoms in occluded stents.
Conclusion: The cardiological covered stent was effective to control
acute bleeding avoiding vessel exclusion. Results show small caliber
covered stent can be safely used in the treatment of pseudoaneurysm
and small vessel steno-occlusion with good results in terms of
complete pseudoaneurysm exclusion and patency of the treated
vessels.

P-623
Early- and long-term patency after endovascular treatment of
patients with infrarenal aortic stenosis
A. Berczi1, M. Vértes2, V. Bérczi3, B. Nemes2, K. Huttl2, E. Dósa1
1Vascular Surgery, Semmelweis University, Budapest, Hungary, 2Heart
and Vascular Center, Semmelweis University, Budapest, Hungary,
3Department of Radiology and Oncotherapy, Semmelweis University,
Budapest, Hungary
Purpose: For patients with infrarenal aortic stenosis (IAS) the following
endosurgical treatment options exist: 1. percutaneous transluminal
angioplasty (PTA), 2. aortic stenting, and 3. aortobiiliac stenting. The
aim of this study was to determine the success of IAS interventions.
Material and methods: Fifty-two symptomatic patients (33 females;
median age: 60 [56-67] years) with IAS who underwent endovascular
treatment between 2001 and 2017 were retrospectively analyzed.
Patient, vessel, lesion, and balloon/stent characteristics were
examined. Follow-up included peripheral pulse palpation, anklebrachial index measurement, and Doppler ultrasound examination.
Kaplan-Meier analysis was used as statistical method.
Results: The cause of IAS was vasculitis in two patients (4%) and
atherosclerosis in 50 (96%). Thirteen percent of the patients were
≤50 years, 73% were smokers, 88% had hypertension, 40% had
hyperlipidemia, 33% had diabetes mellitus, 23% were obese
(BMI≥30kg/m2), and 8% had chronic kidney disease. The median
length of IAS was 17.6 (10.8-27.2) mm, while the grade of IAS was 70
(70-80)%. Severe calcification was present in 19% of the patients.
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In four cases (8%) PTA, in 34 (65%) aortic stenting, and in 14 (27%)
kissing stenting was performed. Two puncture site complications
and an aortic rupture requiring surgical repair occurred. The median
follow-up time was 63 (18-96) months. The primary patency rate was
100% at 6 months, 96% at 12 and 24 months, and 83% at 60 and 120
months. Restenosis developed in six patients (12%); reintervention was
carried out in four cases (8%).
Conclusion: Interventions in patients with IAS can be performed with
excellent patency rates.

P-624
Near-infrared angiography in diabetic patients with critical
limb ischemia: a pilot study
Z. Djemilova1, P. Grachev2, G. Galstyan1, I.I. Sitkin3, V. Loshenov2,
K. Lin’kov2
1Diabetic foot, Endocrinogy Research Centre, Moscow, Russian
Federation, 2Biomedical Engineering, General Physics Institute of the
Russian Academy of Sciences, Moscow, Russian Federation, 3Radiology,
Endocrinology Centre Research, Moscow, Russian Federation
Purpose: To assess foot perfusion in diabetic patients with critical limb
ischemia (CLI) by near-infrared angiography (NIA) before and after
percutaneous transluminal angioplasty (PTA).
Material and methods: There were included 16 consecutive patients
with type 2 DM and CLI. Ankle-brachial index (ABI) and NIA were
conducted before and after PTA. NIA equipment (BIOSPEC, Russia)
includes a diode laser with a wavelength of 785 nm (NIA range), a
white light source, a camera with an objective and a set of filters.
Several parameters of NIA were defined: Tbasal - the time period from
the moment of intravenous administration of indocyanine green (T0)
(NIA fluorophore) to its first appearance in region of interest (ROI)
in foot; Tmax fluo is the time period from T0to the time of maximum
fluorescence in ROI; Tmax-basal is the time difference between Tmax
fluo and Tbasal.
Results: In 62,5 % diabetic patients and CLI measurement of ABI was
not possible. Tbasal before PTA was 38.5[31; 42] and after PTA 26[25;
29]sec (p = 0.123); Tmax fluo before TBA was 64[50; 72], after 44[39; 48]
sec (p = 0.068); Tmax-basal before revascularization was 24[17; 32] and
after 16[15; 19]sec (p = 0.049).
Conclusion: There are limitations in the use of routine diagnostic
methods for determining CLI. Alternative methods for assessing limb
ischemia are needed. The data shows the possibility of using NIA.
Further prospective studies are required to evaluate the prognostic
value of NIA in diabetic patients with CLI.

P-625
The Lutonix® global drug coated balloon registry real world
patients with below the knee disease – interim 12 month
outcomes
D. Scheinert
Angiology and Cardiology, University of Leipzig Heart Center, Leipzig,
Germany
Purpose: The most common clinical presentation of peripheral artery
disease comprises intermittent claudication but about one third of
patients will progress to critical limb ischemia characterized by rest
pain and/or tissue loss. This ongoing multicenter registry study is
designed to assess the safety and effectiveness of the Lutonix 014
Drug Coated PTA Dilatation Catheter for the treatment of stenosis or
occlusion of native below-the-knee arteries in real world practice.
Material and methods: This registry trial enrolled 371 patients
presenting with claudication or critical limb ischemia Rutherford
Category 3- 5. Patients with significant stenosis (≥70%) or occlusion
of one or more native artery below the tibial plateau and above the
tibiotalar joint and the target vessel(s) reconstitute at or above the
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ankle with inline flow to at least one patent inframalleolar outflow
vessel were included. Patient is participating in an investigational
drug or device study which has not yet reached its primary endpoint
or had a non-controllable allergy to contrast were excluded. Primary
endpoints are:
Freedom at 30-Days from the composite of all-cause death, aboveankle amputation or major reintervention of the index limb involving
a BTK artery.
TLR at 6 months
Results: Interim results on 371 patients will be presented. Majority
of the patients were RCC 5 (65.8%), 64.0% were diabetic, 86.8% were
hypertensive and 62.4% had dyslipidemia. Mean lesion length was
121±97.9mm, calcification was present in 68.2% and 24.4% with severe
calcification. Lesion locations were 6.9% popliteal, 20.6% TP trunk,
51.1% AT, 22.3% PT, 22.8% peroneal.
Conclusion: Twelve outcomes will be presented in this patient
population.

P-626
9 months results of real-life use of the latest generation of
balloon expandable DES in below-the-knee treatment
P. Goverde
Vascular & Endovascular Surgery, Vascular Clinic ZNA, Antwerp,
Belgium
Purpose: Safety & feasibility study with iVascular Angiolite DES as bail
out in BTK procedures
Material and methods: Single center, physician initiated, prospective,
real-life non RCT.
Primary endpoint: Safety & feasibility study with iVascular Angiolite
DES as bail out in BTK procedures. Absence of clinically driven target
lesion revsacularitzation at 12 months
Secondary endpoints: technical success (successful access and
deployment of the device and determined by less than 30% residual
stenosid by angiography at the baseline procedure), Clinical success
(defined as technical success without the occurrence of seriour adverse
events during procedure)
Results: Results at 6 months:
- Primary Patency: 88%
- Secundary Patency: 96%
- Freedom from TLR: 94%
- Freedom of major amputation: 94%
- Freedom minor amputation: 72%
Conclusion: Use of Angiolite BTK is safe and feasible. Positive effect
on revascularitzation. Further follow-up is needed.

P-628
Lutonix drug coated balloon long lesion study - 24 month
outcomes
K. Deloose
Dept. Vascular Surgery, AZ St. Blasius, Dendermonde, Belgium
WITHDRAWN
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P-630
Retrograde anterior tibial approach for SFA recanalization: an
alternative to the conventional antegrade technique
G. Falcone1, C. Raspanti1, G. Gabbani1, E. Casamassima2, M. Citone3,
F. Mondaini3, F. Fanelli4
1Interventional Radiology Unit, Careggi University Hospital, Florence,
Italy, 2Interventional Radiology, Careggi University Hospital, Firenze,
Italy, 3Radiology, Careggi University Hospital, Florence, Italy, 4Vascular
and Interventional Radiology Unit, “Careggi” University Hospital,
Florence, Italy
Purpose: We report single-center initial experience of retrograde
recanalization of the femoro-popliteal CTOs through the anterior
tibial artery (ATA).
Material and methods: Thirty-three patients (23 male, mean age
68y) with symptomatic occlusion (claudication <50mt, Rutherford
class ≥III lesions, mean ABI of 0.48 ±0.16) of the SFA (mean length of
97.4 ± 3.76 mm) underwent retrograde approach through ATA. In all
cases antegrade recanalization was not possible. Access to the ATA was
done under US guidance using a micropuncture set. Recanalization of
the obstructed segment was achieved using a 4Fr support catheter in
combination with a 0.035” guidewire. After recanalization, angioplasty
and/or stenting was done through the femoral approach.
Results: Technical success was achieved in all patients. Endoluminal
recanalization was possible in 31 cases (93.9 %), while in 2 patients
subintimal revascularization (6.1 %) was done. Mean procedural time
was 11’ ± 3’ (range 5’ – 15’). Final treatment was done with drug-coatedbaloon in 24 patients and stent in the remain 9. Hemostasis of the
ATA was obtained by balloon inflation (inflation time 4 minutes) in 26
cases (78.7 %), and manual compression in 7(21.2 %). No complication
occurred during and after the procedure. Patency of ATA was assessed
by USCD in all patients before discharge and after 30-day. Mean in
hospital stay was 2 ± 1 days.
Conclusion: Retrograde ATA access is a feasible and safe aproach
for complex femoro-popliteal recanalization. Several advantages are
reported in comparison to other retrograde accesses (popliteal, pedal,
etc).

P-631
Acute upper limb ischemia in neonates: management with
local tPA infusion
A. El-Ali1, L. Grunwaldt2, S. Yilmaz3
1Radiology, University of Pittsburgh, Pittsburgh, PA, United States of
America, 2Surgery, University of Pittsburgh, Pittsburgh, PA, United
States of America, 3Radiology, Children’s Hospital of Pittsburgh,
Pittsburgh, PA, United States of America
Purpose: Acute upper limb ischemia (AULI) due to arterial thrombosis
in neonates is rare but may lead to tissue loss and life-long
complications. We report the management and outcomes of AULI in
4 neonates.
Material and methods: All 4 neonates were male and 28 days (1 and
2nd), 1 day (3rd), and 2 days (4rd) old. The 1st and 4rd neonates were
preterm and the 2nd and 4th full term.The thrombosis was confirmed
on imaging in all 4 patients. The 1st patient was managed initially with
systemic IV unfractionated heparin infusion for 3 days. The 2nd-4th
patients were consulted within 6 hours of presentation and underwent
local tPA infusion through a direct puncture of the upper extremity
arteries.
Results: An angiogram was performed but no local intra-arterial tPA
infusion was performed for patient #1 due to already well-developed
collateral flow and concern for distal dislodgement of the brachial
thrombus. Despite aggressive medical and hyperbaric oxygen
treatment, he ultimately had auto-amputation of his digits at the
metacarpo-phalangeal joints. The 2nd, 3rd and 4th neonates who
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underwent local tPA infusion improved without any tissue loss. Follow
up ultrasound studies showed patent flow in the treated limbs. None
of the neonates had laboratory or clinical evidence of minor or major
complications related to the procedures.
Conclusion: AULI in the neonate requires prompt assessment and
team care for treatment and optimal outcome. Our experience (n=3)
suggests that local intra-arterial tPA infusion at early stages can
prevent both tissue and long-term function loss.

P-632
Visceral artery aneurysms: Initial and mid-term outcomes of
treatment by transcatheter coil embolization
O. Ikeda1, Y. Tamura2, S. Inoue3, Y. Yamashita1
1Diagnostic Radiology, Kumamoto University Graduate School of
Life Sciences, Kumamoto, Japan, 2Radiology, Kumamoto University
Hospital, Kumamoto-shi, Japan, 3Diagnostic Radiology, Kumamoto
University Hospital, Kumamoto, Japan
Learning objectives: Investigate feasibility, efficacy, and safety of
transcatheter coil embolization (TCE) of visceral artery aneurysms
(VAAs).
Background: As untreated VAAs grow progressively and may rupture
spontaneously, early detection and treatment are essential. Morbidity
and death rates of TCE are low.
Clinical Findings/Procedure: 128 VAAs patients were treated; 51
had splenic-, 24 renal-, 24 pancreaticoduodenal arcade-, 11 celiac-, 4
gastroduodenal-, 3 hepatic-, 2 each with superior mesenteric or right
gastroepiploic and one left gastric artery aneurysm. Sacs (n=42)
were coil-packed and (isolated) distal and proximal vessels (n=86)
were embolized. When the neck measured less than half the short
axis of the aneurysm sac packing alone was performed, when more
than half the sac, stent-assisted - (n=14), and balloon-assisted - TCE
(n=4) were applied. TCE with aneurysm packing was successful in
127 (99%) patients. Six patients with 4 splenic-, one each with renal
artery or pancreaticoduodenal arcade aneurysms treated by sac coilpacking showed coil compaction requiring repeated TCE. Infarction
occurred in 7, and 6 patients with renal-, and splenic artery aneurysms.
Four patients treated by isolation of the pancreatic transverse artery,
dorsal pancreatic artery, splenic artery and angioplasty of the celiac
axis developed acute pancreatitis. Stent-assisted TCE for renal(n=6), celiac-, or splenic artery aneurysms (n=1 each) was successful.
One patient with an aneurysm at the renal artery bifurcation and
fibromuscular dysplasia developed restenosis proximal to the stent,
which required re-stenting to preserve native arterial circulation.
Conclusion: TCE using packing, isolation, or stent-assisted techniques
is effective for saccular and proximal VAA treatment.
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P-633
Use of retrograde access for the recanalization of infrapopliteal occlusions. Where and how to do it? How to continue the
procedure?
D. Contreras Padilla1, A.J. Mantilla Pinilla1, M.D. Pascual Robles2,
S. Gil Sánchez3, J. Irurzun3, F. Sanchez Blanco2, R. Perez Lopez4
1Interventional Radiology, Hospital General de Alicante, Alicante, Spain,
2Radiología Vascular Intervencionista, Hospital General Universitario
de Alicante, Alicante, Spain, 3Radiology, Hospital General Universitario
de Alicante, Alicante, Spain, 4Cirugía Vascular, Hospital General de
Alicante, Alicante, Spain
Learning objectives:
1. Indications of retrograde access.
2. Outlining the most common sites of puncture and showing
ultrasound and angiographic guidance alternatives.
3. Which materials we use to maintain access while recover the
antegrade direction of the procedure.
4. How to make distal recanalization if the vessel is occluded.
5. Finally, how to achieve hemostasia.
Background: In recent years, the retrograde tibiopedal approach
is increasingly being used for revascularization of complex chronic
total occlusions of infrainguinal arteries to bailout those cases
where a guidewire was not possible to pass throught the lesion
from antegrade, which would cause treatment to fail. There are few
data published about this technique. Although not much has been
published about the technique, available reports and the experiences
of expert authors indicate that it is both safe and viable.
We belong to a vascular radiology unit specially dedicated to treating
critical limb ischemia. For the past two years, the use of retrograde
access as a rescue measure for failed antegrade revascularization
efforts has increased considerably, mainly in the infrapopliteal vessels.
Nowadays this technique is mandatory used in our unit.
Clinical Findings/Procedure: We will show some practical examples
that illustrate how to perform this technique.
Conclusion: The retrograde tibio-pedal approach has definitely
change our algorithm and success rate in treating complex
infrainguinal lesions.

P-634
Innovative true-lumen vessel re-entry: bailout arterial and
venous applications of the Outback TM catheter
J.P. Das1, H. Abbas1, R. Nourzair1, I. Ahmed1, N. Thulasidasan2,
U. Raja3, P. Gkoutzios4, K.N. Katsanos5, A. Diamantopoulos6
1Interventional Radiology Department, Guy’s and St. Thomas
Hospitals NHS Foundation Trust, London, United Kingdom, 2Radiology
Department, Chelsea & Westminster Hospital, London, United
Kingdom, 3Radiology, Imperial College Healthcare NHS Trust, London,
United Kingdom, 4Department of Radiology, Guy’s and St. Thomas’
Hospital, London, United Kingdom, 5Interventional Radiology, Patras
University Hospital, Patras, Greece, 6Interventional Radiology, Guy’s
and St. Thomas’ NHS Foundation Trust, King’s Health Partners, London,
United Kingdom
Learning objectives:
1. To describe the indications for use of the Outback re-entry
catheter.
2. To illustrate how the Outback catheter is used for targeted
antegrade and retrograde true lumen vessel re-entry.
3. To review the applications of the Outback catheter in chronic
total occlusions of the iliac, infra-inguinal and infrapopliteal
arteries.
4. To highlight novel use of the Outback device for venous true
lumen re-entry in endovascular ilio-caval stent reconstruction.
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Background: Re-entry devices are useful catheters in the arsenal
of the interventional radiologist when facing failed antegrade or
subintimal guidewire passage into the true lumen of an artery. The
Outback catheter is an over-the-wire revascularization device used
mainly in the treatment of chronic total occlusions where re-entry
of the guidewire from the extravascular space involves puncturing
the vessel wall with a hollow retractable curved nitinol needle back
into the true arterial lumen. Despite limited data currently available
to support use of the Outback in the venous system, we describe
experience with this novel technique in our institution.
Clinical Findings/Procedure: Interventional radiologists should have
up to date knowledge of novel endovascular devices used for vessel
re-entry to improve patient outcomes when dealing with chronic
total occlusions (CTOs). There is a growing application for re-entry
catheters such as the Outback device, as more complex endovascular
revascularization is being performed for CTOs.
Conclusion: Increased familiarity with re-entry catheters should
be encouraged amongst IRs as it provides additional endovascular
options for management of complex total arterial occlusions. The
growing application of the Outback catheter for venous re-entry in
iliocaval reconstructive procedures should also be recognised.

P-635
Embolization of retroperitoneal iliaco-gonadal shunt
M. Nakamura, R. Yoshida
Radiology, Shimane University Faculty of Medicine, Izumo, Japan
Clinical History/Pre-treatment Imaging: The patient was 41 years
old man who had abdominal murmur and hypertension. Medical
treatment for hypertension was no effect. Further examination for
hypertension was designed. Enhanced CT showed abnormal artery
from right common iliac artery. The artery connected to right gonadal
vein and inferior vena cava.
Treatment Options/Results: We thought that the abnormal vessel
was Iliaco-gonadal shunt. Abdominal murmur was caused by the
shunt. Trans-arterial embolization of gonadal shunt was planned. We
evaluated the shunt by IVUS before coil embolization. Embolization
from upstream for the shunt was performed using several coils under
balloon catheter. Shunt flow was successfully stopped. Control of
hypertension was obtained after embolization.
Discussion: The shunt had fast flow to inferior vena cava. Flow control
was necessary. Because first coil was deviated to inferior vena cava.
The other method was considerd that embolization started from
downstream. But in this method, enough embolization could not get
as compared to many coils.
Take-home Points: Coil embolization from upstream side was
required flow control.
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P-636
A strange case of foot pain: an atypical aneurism
A. Paladini1, A. Borzelli2, R. Niola3, F. Amodio3, E. Cavaglià3,
G. Cangiano3, F. Giurazza4, F. Corvino5, M. Silvestre6, G.E. Vallati7
1Radiology, Università Cattolica del Sacro Cuore, Policlinico
Universitario A. Gemelli, Rome, Italy, 2U.O.C. Radiologia e
Neuroradiologia, P.O. “Moscati”- Aversa, Naples, Italy, 3Vascular
and Interventional Radiology, Cardarelli Hospital, Naples, Italy,
4Interventional Radiology, Ospedale Antonio Cardarelli di Napoli,
Naples, Italy, 5Department of Advanced Biomedical Sciences,
Diagnostic Imaging Section, Federico II University, Naples, Italy,
6Diagnostica per immagini e Radioterapia, AOU Federico II, Naples,
Italy , 7Interventional Radiology, IFO Istituto Regina Elena National
Cancer Institute, Rome, Italy
Clinical History/Pre-treatment Imaging: The aim of this work is to
present the case of a 35-years old patient affected by left foot pain
two days after trauma. The eco-color-doppler exam documents the
presence of a little aneurysma (21x16x12 mm) with partial thrombosis
and a little afferent artery.
Treatment Options/Results: We decided to perform a digital
angiography with the aim of embolizing the aneurysma. Through an
anterograde vascular access in the left common femoral artery, we
performed a selective catheterization of the anterior tibial artery with
a micro-catheter (2.7 Fr). Preliminary digital angiography confirmed
the presence of a terminal aneurysm of the first interdigital artery.
Then, we performed a super-selective catheterization of the afferent
artery followed by embolization with micro-coil.
Discussion: The digital angiography at the end of the procedure
confirmed the correct embolization of the little aneurysm.
Take-home Points: A rare case oh terminal aneurysm of an interdigital foot artery, treated with successful a mini-invasive treatment
through endo-vascular embolization.
Embolization with coils is a safe treatment with a long term efficacy.
Less complication and shorter hospitalization for Patients treated with
endovascular embolization rather than surgery.

P-637
Case of successful endovascular treatment of intrahepatic
portosystemic fistula of 1 month old infant using Amplatzer
vascular plug II complicated with intraoperational perforation
of fistula by guiding catheter
I.J. Aleshin, M.I. Komissarov
Interventional Radiology, State Budget Institution of Higher
Professional Education Saint-Petersburg, State Pediatric Medical
University Ministry of Health of the Russian Federation, SaintPetersburg, Russian Federation
Clinical History/Pre-treatment Imaging: Infant (age 1 month,
weight 4,6 kg) was admitted to our hospital in severe condition with
diagnosis: intrahepatic arteriovenous malformation. Patient had
hyperbillirubinemia (total billirubin 192,2 umol/l, direct billirubin 94
umol/l), moderate anemia (HGB 83 g/l. RBC 2.53 x 1012), galactose
mia,hepatosplenomegaly, pulmonary overflow with Qp/Qs 1,4:1 by
echocardiography. CT-scan revealed intrahepatic portosystemic fistula
type III by Park classification of right hepatic lobe. Diameter of fistula
was 10mm., right hepatic vein 6 mm., portal vein 4,5 mm.
Treatment Options/Results: Due to severe condition of patient it
was decided to perform angiography with attempt of embolization.
There was jugular venous access 6F, femoral arterial access 4F. During
catheterization of aneurismal part of fistula with guiding catheter
there was a perforation, migration of guiding catheter in subcapsular
hepatic region and extravasation. It was decided not to remove
guiding catheter from perforation orifice and implant Amplatzer
Vascular Plug II 8 mm in way that one disc closed perforation orifice,
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and other two discs were situated in portosystemic fistula and right
hepatic vein. 15 minutes after occluder implantation there was no
contrasting of portosystemic fistula and no extravasation.Child was
discharched from hospital on 21 day after embolization in stable
satisfactory condition without signs of hyperbillirubinemia, anemia,
pulmonary overflow.
Discussion: Endovascular treatment of portosystemic shunts can be
safe and less invasive option in neonates.
Take-home Points: Catheterization of portosystemic shunt can be
complicated with perforation and bleeding like in our case, but even
in this situation embolization can be effective method of treatment.

P-638
Rare event of a massive iliocaval fistula after PTA of the
common iliac artery successfully treated with a stentgraft
T.M. Steinke, L. Nuth
Vascular and Endovascular Surgery, Schoen Klinik Duesseldorf,
Duesseldorf, Germany
Clinical History/Pre-treatment Imaging: A 67 year old female
patient with a peripheral arterial occlusive disease suffers from a
subtotal occlusion of the right common iliac artery, after undergoing
an iliacofemoral bypass surgery in April 2012.
Treatment Options/Results: After placing a sheath into the right
groin, balloon pre-dilation (6 mm) followed by placement of a
Protege™ EverFlex™ Self-Expanding Peripheral Stent System was
performed to treat the high-grade, filiform stenosis of the common
iliac artery. During postdilatation the sharp-edged arterial plaques
caused a rupture of the PTA-Balloon and additionally the rare case
of the immediate formation of an enormous iliocaval fistula. A
simultaneous contrast uptake of the vena cava promptly after aortal
contrast injection was observed. Correspondingly an increase in the
patient´s heartrate was monitored. The iliocaval fistula required the
implantation of a 10 mm covered fluency stentgraft. It was placed
successfully covering the lesion under radiological guidance. The
postprocedure angiography showed a complete coverage of the
leakage. Sheath and wires were removed savely. No puncture site
bleeding was seen. No postinterventional intensive care was required.
Discussion: Although rupture into adjacent tissue is not typical, PTA
following prior reconstructive surgery or in heavily calcified vessels
with near total or total occlusion may profit from the primary use of
covered stentgrafts (like in CERAB procedures).
Take-home Points: PTA in heavily calcified iliac vessels may rarely lead
to iatrogenic av-fistuals or iliac artery–ureteral fistulas.
Prior surgery in this area may increase the risk of rupture during
PTA-procedures.
Stentgrafts are preferred bail-out devices in our hands in those
complicated cases.

P-639
Novel treatment of functional popliteal artery entrapment
syndrome with ultrasound-guided Botox injection
D. Cornell1, A. Wadhwani2, M. Nutley3, A. Mirakhur4
1Diagnostic Radiology, University of Calgary, Calgary, AB, Canada,
2Radiology, University of Calgary, Calgary, AB, Canada, 3Vascular
Surgery, University of Calgary, Calgary, AB, Canada, 4Interventional
Radiology, University of Calgary, Peter Lougheed Hospital, Calgary, AB,
Canada
Clinical History/Pre-treatment Imaging: A 19-year-old elite female
basketball player was referred to our vascular surgery clinic with
an 18-month history of worsening claudication symptoms in both
lower extremities, left worse than right. Her symptoms were worse
with physical activity and alleviated with rest. There was cessation of
blood flow to her left leg and decrease in pulses in the right leg with
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both feet in plantarflexion respectively. Normal pulses were palpable
bilaterally with feet in neutral position. Lower extremity MRA excluded
an anatomic cause for popliteal compression and demonstrated
diffuse muscular hypertrophy.
Treatment Options/Results: Popliteal artery entrapment syndrome
(PAES) is an uncommon cause of lower limb claudication. Two subtypes
include the more common functional popliteal artery entrapment
syndrome (FPAES) and the anatomical subtype, with the functional
subtype (Type VI) being more common. Recently, US-guided injection
of botulinum toxin type A (BTX-A) has been discussed as a viable
alternative to surgery (1). We report our first case of FPAES that was
treated with percutaneous BTX-A injection.
Discussion: Patient was advised to avoid strenuous activity for 24
hours post-procedure. Four weeks post-procedure there were no
features of FPAES in the left limb on physical exam or ultrasound.
Her left leg claudication resolved completely. Given the success in
a limited number of cases, more studies are required to prove the
long term efficacy of this procedure on a variety of different patients
experiencing FPAES.
Take-home Points: Short-term follow up of this single case shows that
percutaneous injection of botox is an effective method for treating
FPAES.

P-640
First experience with casper CAS system using as therapy for
acute arterial occlusion
I. Semin
Interventional Radiology, Arkhangelsk Regional Hospital, Arkhangelsk,
Russian Federation
Clinical History/Pre-treatment Imaging: Few therapeutic options
exist for patients with acute artery occlusion with thrombi. This
condition can be caused by thrombosis of artery, embolization
with thrombi in case of AF and migration of thombi after dilation
during PTA, i.g. SFA. We offer alternative procedure to standard
revascularization methods as CBT or traditional surgery- percutaneous
mechanical thrombectomy with stent Casper (Microvention Inc).
Treatment Options/Results: 1 step of method- catheterization of
closed artery with Destination Terumo sheath. After it- recanalization
of clot zone with 0,014`` guidewire. Then- stent delivery to thrombi
zone. Expanding of stent in 50-75% and traction. If needed- procedure
is performed twice or even more times.
Pharmacology includes 10000 IU of heparin and clopidogrel standard
dosage.
In all cases treatment with Casper was successful (digital angiograms)
, 2 amputations were performed ( death finally), 4 deaths were
observed.
Discussion: Endovascular treatment of acute artery occlusion with
stents traction is successful method of revascularization for patients
with contraindications to CDT or traditional surgery and it has
advantages as local anesthesia, early rehabilitation of patient, absence
of traditional surgery complication, minimal risk of hemotransfusion.
Take-home Points: Despite of using this method is “off-lable” it is safe
and effective method, potentionally evolutional in ALI treatment, the
same as it is in acute stroke treatment with devises as Eric or Solitair.
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P-641
Successful endovascular treatment for acute superior mesenteric artery embolism without bowel resection: A case report
R. Usui, S. Nakao, K. Idoguchi
Division of Endovascular Therapy, Rinku General Medical Center,
Senshu Trauma and Critical Care Center, Osaka, Japan
Clinical History/Pre-treatment Imaging: An 81-year-old female
with atrial fibrillation was admitted to our hospital, complaining
of a 16-hour history of acute abdominal pain. Contrast-enhanced
abdominal computed tomography (CT) revealed an occlusion 4cm
distal to the origin of the superior mesenteric artery (SMA).
Treatment Options/Results: There were no signs of peritonitis and
intestinal necrosis by physical examination, laboratory tests, and CT.
Thus, we decided to perform endovascular treatment rather than open
surgery. A selective SMA angiography confirmed thromboembolic
occlusion 4cm from the origin. A 5-French catheter was inserted into
the thrombus, and thromboaspiration for the occlusion successfully
removed the thrombus in the SMA trunk. SMA angiography showed
slight thrombus remained in right colic artery and jejunum artery. So,
we performed 48-hour intra-arterial infusion of urokinase through
the catheter. After the procedure, abdominal pain was significantly
relieved without any complications. Contrast-enhanced abdominal
CT showed that the SMA and its branches were normal and patent.
Discussion: Acute SMA embolism, which is the main pathogenesis
of acute mesenteric ischemia (AMI), is associated with high morbidity
and mortality. The early diagnosis and treatment of AMI are crucial
for successful outcome. With the development of endovascular
treatment, it has been gradually adopted. In this case, we performed
endovascular treatment, as there is no signs of intestinal necrosis.
Consequently, the patient was successfully treated with transcatherter
thromboaspiration and thrombolysis without bowel resection.
Take-home Points: When there is no clear evidence of intestinal
necrosis, endovascular treatment of SMA embolism can be effective
alternatives to open surgery with appropriate patient selection.

P-642
Management of balloon rupture during percutaneous
transluminal angioplasty; a multi-modal approach
E. Robinson1, H. Abbas2, L. Mihaila3, R. Nourzaie4,
J.P. Das2, K. Chircop2, B. Modarai3, H. Zayed3, P. Gkoutzios1,
A. Diamantopoulos2
1Department of Radiology, Guy’s and St. Thomas’ Hospital, London,
United Kingdom, 2Interventional Radiology Department, Guy’s and
St. Thomas Hospitals NHS Foundation Trust, London, United Kingdom,
3Department of Vascular Surgery, Guy’s and St. Thomas Hospitals NHS
Foundation Trust, London, United Kingdom, 4Queen Mary University
of London, Barts and the London School of Medicine and Dentistry,
London, United Kingdom
Clinical History/Pre-treatment Imaging: A 73 year old year old
female with right leg rest pain and tissue loss was admitted in our
hospital for further management. A CT angiogram demonstrated
significant peripheral arterial disease throughout the right leg with
a proximal occlusion in the right superficial femoral artery (SFA) and
short stump. Flow reconstituted at the mid SFA (Figure 1).
Treatment Options/Results: The patient underwent percutaneous
transluminal angioplasty and stenting of the superficial femoral artery
which was complicated by balloon rupture. The rupture produced
three fragments; the most proximal fragment was retrieved without
difficulty, the distal portion was snared out, the middle fragment
however caused a distal occlusion in the right profunda artery. Patency
of the right profundal artery was restored with stenting.
Discussion: This case demonstrates a multi-modal approach to the
management of a ruptured balloon during peripheral angioplasty.
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Although the occurrence of balloon rupture during such procedures
is a rare event the embolization and resultant ischaemia caused by the
fragments can be potentially limb threatening and therefore requires
prompt and effective management.
Take-home Points: A multifaceted approach using different
endovascular techniques is sometimes required in the treatment of
vascular complications after percutaneous transluminal angioplasty.

P-643
Infrapopliteal in-stent Phoenix atherectomy, a new tool in the
IRs armoury
A.K. Gupta1, N. Thulasidasan2, A. Diamantopoulos2
1Interventional Radiology Department, Guy’s and St. Thomas Hospitals
NHS Foundation Trust, London, United Kingdom, 2Interventional
Radiology, Guy’s and St Thomas’ NHS Foundation Trust, London, United
Kingdom
Clinical History/Pre-treatment Imaging: An 80 year old man
re-presented with non healing right foot ulcers 2 months post
femoropopliteal and anterior tibial artery (ATA) recanalisation and
stenting with the Supera peripheral stent system (Abbott, Illinois,
USA).
After initial investigations, catheter angiogram demonstrated patent
femoropopliteal stent but occluded ATA stent with no dorsalis pedis
(DP) or palmar arch. The posterior tibial artery (PTA) and proximal
peroneal artery were occluded as before, with the peroneal reforming
distally.
Treatment Options/Results: The decision was made to proceed
to endovascular treatment. The occluded ATA was crossed and wire
positioned in the palmar arch, the distal PTA could not be recanalised.
The ATA was atherectomied (see figure 1) with the 1.8mm Phoenix
(Volcano AtheroMed, Inc. CA, USA). Residual stenosis at the proximal
stented ATA was plastied with 4mm plain and drug eluting balloons.
The DP and plantar arch were plastied to 2mm. Final angiograms
showed excellent flow through the stented ATA, the DP and plantar
arch (see figure 2). At 3 month duplex follow up the ATA stent remains
patent with minor 1-19% in-stent re-stenosis.
Discussion: In-stent atherectomy can be effective in treating in
stent occlusions. Local observational data suggests that Phoenix
atherectomy has high technical success when used by experienced
operators.
Take-home Points: This case illustrates that in the hands of an
experienced operator, Phoenix Atherectomy of infra popliteal in-stent
stenosis is a safe and minimally invasive technique with good results.

P-644
An unusual case of subintimally malpositioned iliacstent due
to unrecognized chronic abdominal aortic dissection
S.S. Amin1, B. Schmuck 2, R.P. Thomas3, A. Chavan1
1Institut für Diagnostische & Interventionelle Radiologie, Klinikum
Oldenburg gGmbH, Oldenburg, Germany, 2Interventional Radiology,
Rotes Kreuz Krankenhaus, Gefäßzentrum Bremen, Bremen, Germany,
3Diagnostic and Interventional Radiology, Uniklinikum Marburg,
Marburg, Germany
Clinical History/Pre-treatment Imaging: Endovascular procedures
treating aorto-iliac-occlusive disease though effective and safe are
also infrequently associated with complications causing significant
morbidity.
A 77 year old female patient was admitted to the cardiology
department with progressive coronary disease. A coronary angiogram
was not possible due to occlusion of the vascular access sites. CT
revealed subtotal stenosis of the subclavian arteries and obstruction
of the left iliac artery due to deformed stent. The stent in the right iliac
artery was malpositioned proximally in the false lumen of chronically
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dissected infrarenal aorta with small proximal entry below the renal
arteries. An associated claudication established the indication for
endovascular treatment.
Treatment Options/Results: Over a retrograde right femoral access
an iliac Fenestration was performed slightly above the malpositioned
iliac stent using the Outback-reentry catheter. Thereupon a
endograft was implanted from the false lumen into the true lumen
of the right iliac artery. The graft was extended proximally into the
Aorticbifurcation with a bare metal stent. The result was astounding
creating a normal antegrade perfusion via the true lumen of the right
iliac artery.
Discussion: Narrow chronic dissection of the infrarenal aorta
extending into the iliac arteries though rarely reported and
underestimated, carry a great clinical significance. When unidentified
it can lead to malpositioning of the iliac stents in false lumen thereby
risking rupture or critical limb ischemia.
Take-home Points: There is no standard approach for such a rare
challenging situation. The best treatment is the one that works, which
in our case was Fenestration with grafting.

P-645
Staged bilateral stenting of vertebral arteries in a patient with
occlusions of both internal carotid arteries
A. Pankov, N. Zakaryan, A. Shelesko, V. Kirakosyan
Interventional cardiology @ angiology, Clinical hospital №1
Department of the President Affairs, Moscow, Russian Federation
Clinical History/Pre-treatment Imaging: A 69-year-old man, was
admitted to our hospital with a history repeated episodes of loss of
consciousness. After angiography we identified occlusion of both ICA
and significant narrowing of the ostiums of the right and left vertebral
arteries. There are no CT signs of any stroke. The right vertebral
artery is narrowed at the ostium by 80%. The left vertebral artery was
narrowed at the ostium by 90%. Right and left internal carotid arteries
were occluded from the ostium, all intracranial parts were filled by
collaterals from the vertebral arteries. (Fig.1).
Treatment Options/Results: The first stage of intervention had been
made in narrowing of the left vertebral artery. We performed direct
stenting of the ostial stenosis of left vertebral artery. A coronary drugeluting stent “Promus” (“Boston Scientific”) 4.0х16 mm was implanted
with further postdilatation by balloon catheter 5.0х15 mm.Two weeks
later we performed direct stenting of the ostium right vertebral artery.
As in the first operation, we are implanted coronary drug-eluting stent
“Promus” (“Boston Scientific”) 4.0x16 mm with subsequent balloon
dilation of the stented segment by the balloon catheter 5.0x15 mm.
A good angiographic result was achieved (Fig. 2). There are no any
complications during short-term postoperative period
Discussion: In our case report we presented rare pathology - the
presence of the patient’s occlusion of both internal carotid arteries
and bilateral significant narrowing of the vertebral arteries.
Take-home Points: In this case we show high efficacy and relative
safety of endovascular interventions on the vertebral arteries in this
challenging group of patients.
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P-646
Percutaneous control of severe common femoral
artery bleeding after transarterial chemoembolization: An
innovative technique
A.M. Alsaadany1, M. Sharahili2, H.S. Alsuhaibani1, S. Binkhamis3
1Radiology, King Faisal Specialist Hospital and Research Centre, Riyadh,
Saudi Arabia, 2Interventional Radiology, King Faisal Specialist Hospital
& Research Center, Riyadh, Saudi Arabia, 3Radiology, King Saud
University Medical City, Riyadh, Saudi Arabia
Clinical History/Pre-treatment Imaging: 65yo female with HCV post
liver transplant with an HCC. Two sessions of TACE were performed
via the right CFA. After each procedure a vascular closure device
(Starclose) was used to obtain hemostasis. On follow up, residual
disease was noted in the tumor bed. On the day of the procedure
the left CFA was used to complete the procedure as a flow limiting
dissection in the right EIA was present which was missed on the preprocedure imaging. The right EIA was stented successfully following
that. For hemostasis the left groin was closed with a starclose device
with manual compression for the right. She developed a large right
groin hematoma which could not be controlled by 60min of manual
compression.
Treatment Options/Results: Balloon tamponade was attempted but
failed to control the bleeding even after 15min. Decision was made
to try and obtain hemostasis using percutaneous methods. During
balloon inflation and via the previous access tract two 5Fr exoseal
devices were deployed under fluroscopic guidance followed by
injection of a mixture of thrombin and gelfoam slurry via a 6Fr dilator
resulting in complete hemostatsis without any further bleeding.
Discussion: Treatment of access site bleeding remains a complex issue
starting with manual compression and possibly ending with surgical
repair.We present a case treated by an unconventional percutaneous
method which may be beneficial in certain patients.
Take-home Points: Careful review of all pre-procedure imaging is
essential.Be cautious with hostile groins from multiple interventions.
Extra-Arterial closure devices in combination with thrombin and
glefoam can help to control access site bleeding complications.

P-647
Persistent sciatic artery (PSA): A rare anatomic variant
M.A. Al-Toki, J. Abdulla
Radiology, Agaplesion Diakonie Kliniken, Kassel, Germany
Clinical History/Pre-treatment Imaging: Persistent sciatic artery
(PSA) is a rare congenital vascular abnormality characterized by a
large-caliber artery which is a continuation of the internal iliac artery.
PSA may be asymptomatic, but may present as a buttock aneurysm
or as ischemic or embolic disease.
A 44-year-old female presented to the emergency department
complaining of incomplete ischemia of the left leg. The patient had
no significant medical, surgical, or family history. Left antegrade
angiography was done and showed a hypoplastic left superficial
femoral artery (SFA), thrombotitic popliteal artery and anterior tibial
artery. A transbrachial angiography was done and showed bilateral
tortuous persistent sciatic artery (PSA) which continues into the
popliteal artery. The right PSA is patent and the left PSA is thrombosed
till the popliteal artery:
Treatment Options/Results: Several treatment options, endovascular
thrombectomy / thrombolysis or surgical thrombectomy for
revascularization and salvage the lower limb were discussed. Because
the lower extremity is dependent on the blood supply of the PSA.,
Interdisciplinary decision was made for the surgical thrombectomy.
Discussion: The PSA is a rare congenital vascular anomaly, it may be
asymptomatic, but may present as ischemic disease. In our case the
patient has bilateral PSA and presenting with ischemia of the left leg,
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Treatment depends upon the anatomy and presenting complications,
in our case because of the complexity of the case and no previous
imaging, risk of loss of the limb the decision was made for the surgical
thrombectomy.
Take-home Points: Think about PSA in a relative young patient with
painful, pulsatile buttock masses.

Radiation safety
P-649
Radiation dose to operators performing hepatobiliary minimally invasive procedures in children weighing less than 20 kg
R. Gerasia, C. Tafaro, G. Gallo, L. Maruzzelli, R. Miraglia
Diagnostic and Therapeutic Services, Mediterranean Institute for
Transplantation and Advanced Specialized Therapies (IsMeTT),
Palermo, Italy
Purpose: Hepatobiliary minimally invasive procedures (HMIP) in
paediatric patients requires the operators to be physically close to,
and sometimes even enter the radiation beam, resulting in increased
operator doses. This study aims to prospectively evaluate effective
dose (E) of each operator performing HMIP in a single transplant
center using a flat-panel detector based system (FPDS).
Material and methods: Between 10/2015 and 12/2017, 46 consecutive
HMIP were performed on 26 children (mean age 41±39 months,
median 29 months, range 6 days-9 years) weighing less than 20kg
(mean 12±6kg, median 11kg, range 2.4-19.8kg). Vascular procedures
n=21 (n=9 Hepatic veins flebography with angioplasty and/or stenting;
n=5 retrograde wedge portography; n=5 transhepatic portography
with angioplasty and/or stenting; n=1 visceral arteriogram; n=1
infantile hemangioma embolization). Non-vascular procedures n=25
(n=5 Percutaneous transhepatic biliary drainage; n=3 bilioplasty; n=17
cholangiogram/catheter change).
A pediatric fluoroscopy protocol optimized to produce high contrast
images using 50% as threshold dose and with modified parameters
was employed. Electronic personal dosimeters were used to measure
radiation doses to primary operator, radiographer and anesthesia
nurse.
Results: Vascular procedures: mean E for the radiologist was
0.41±0.40µSv (range 0.06-1.5µSv); for the radiographer 0.05±0.08µSv
(range 0-0.03µSv); for anesthesia nurse 0.03±0.1µSv (range 0-0.45µSv).
Non-vascular procedures: mean E for the radiologist was 0.36±0.77µSv
(range 0-3.9µSv) for the radiographer 0.01±0.02µSv (range 0-0.06µSv);
for the anesthesia nurse 0.01±0.02µSv (range 0-0.06µSv).
Conclusion: The use of FPDS with additional modifications of preset
fluoroscopic parameters allows for a reasonably low E to operators
performing HMIP in children weighing less than 20Kg.

P-650
Real-time visual feedback of scatter radiation levels
during IR-procedures increases radiation awareness of the
interventional radiologist
M. Cabri1, O.M. van Delden2, K.P. van Lienden3
1Department of Radiology and Nuclear Medicine, Academical Medical
Centre, Amsterdam, Netherlands, 2Department of Radiology, Academic
Medical Center, University of Amsterdam, Amsterdam, Netherlands,
3Dep. of Interventional Radiology, Academic Medical Center,
Amsterdam, Netherlands

372

Material and methods: We distinguished two phases. During the first
phase we measured scatter radiation during 46 procedures without
visual feedback systems of the scatter radiation. Biliary drainage
(PTCD) and Transarterial chemo-embolization (TACE) procedures were
chosen because of the difference in procedure-/fluoroscopy- time and
distance to the tube.
The second phase features a live visual feedback system of the scatter
radiation. During this period we measured the radiation during 8 PTCD
procedures with limited fluoroscopy time and 8 TACE procedures
with longer fluoroscopy time. One dedicated person was assigned to
remind the operator of the dose-aware-system.
Results: For TACE procedures, we measured mean doses of 0,1680mSv
during the first phase and 0,0275mSv (p=0,02) during the second
phase. For PTCD procedures, we measured a mean dose of 0,05
mSv and a mean doses of 0.06 mSv in the second phase (p=0.81).
Mean fluoroscopy time for PTCD in first phase was 3 minutes 50
seconds which increased significantly during the second phase to 13
minutes and 55 seconds ( p= 0.01). This gives a significant decrease
of fluoroscopy time per minute in presence of the visual feedback
system.
Conclusion: Real-time visual feedback of scatter radiation increases
operator awareness and leads to significant reduction in scatter
radiation for IR.

P-651
EVAS versus EVAR: endovascular aortic sealing with Nellix
reduces intraoperative radiation dose in a comparative
analysis
S. Ockert1, M. Heinrich2, T.K. Kaufmann3, R. Seelos1
1Vascular Surgery, Cantonal Hospital Lucerne, Lucerne, Switzerland,
2Radiology, Cantonal Hospital Lucerne, Lucerne, Switzerland, 3Surgery,
Cantonal Hospital Lucerne, Lucerne, Switzerland
Purpose: To analyze radiation exposure during EVAS in comparison
with standard EVAR in clinical practice.
Material and methods: From 12/2013-10/2016 (35 months), 60
patients were analyzed for intraoperative radiation exposure during
endovascular aortic repair: 30 consecutive patients (mean age 73.10 ys,
28 male) received Endovascular Aortic Sealing (EVAS: Nellix Endologix);
within the same time frame, 30 patients were treated with standard
EVAR (mean age 71.87 ys, 30 male). An indirect dose analysis was
performed for both groups of patients, including effective dose (ED)
and cumulative air kerma (CAK). Furthermore, fluoroscopy time (FT),
dose area product (DAP), and time of procedure were included in the
study.
Results: The effective dose (ED) was significantly reduced in the EVAS
group (3.72 mSv) compared to the group treated with standard EVAR
(6.8 mSv: p=<0.001). CAK was also lowered in EVAS (67.65 mGy vs. 139
mGy in EVAR; p=<0.001). Fluoroscopy time for the entire group was 13
minutes and was shorter (p<0.001) for EVAS (9 minutes) in comparison
to EVAR (19 minutes). DAP for the entire cohort was 16.95 Gy.cm2 and
was lower during EVAS (12.4 Gy.cm2) than during EVAR (22.6 Gy.cm2;
p<0.001). The median operating time for the entire group was 123.5
minutes and was significantly shorter (p<0.01) for EVAS (119 minutes
vs. EVAR at 132 minutes).
Conclusion: EVAS is associated with a relevant reduction of indirect
measured radiation dose and time of procedure compared to standard
EVAR. A relevant reduction in dose during EVAS is highly likely to result
in lower exposure to radiation for physicians and staff.

Purpose: With increasing numbers of interventional procedures, an
increase in the received doses is seen. It is therefore important to find
ways to minimize radiation exposure for IR. The purpose of this study
is to evaluate the influence of real time feedback on the reduction of
scatter radiation exposure.
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P-652
Possible risks of interventional radiology: an estimation from
Monte Carlo Simulation
T. Takata1, H. Kondo2, M. Yamamoto2, S. Furui2, K. Shiraishi2,
T. Kobayashi1, T. Okamoto1, H. Oba2, J. Kotoku1
1Graduate School of Medical Care and Technology, Teikyo University,
Itabashi-ku, Japan, 2Radiology, Teikyo University School of Medicine,
Tokyo, Japan
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anaylsis will be included in the presentation after the data collection
is completed.
Conclusion: The ULRP demonstrates a trend towards reduction in
radiation dose to the patients undergoing AVA interventions, in our
interim analysis.

P-654
75% X-ray dose reduction in angiography - comparing kinetic
imaging with conventional DSA

Purpose: Lead shielding and keeping a distance from an irradiation
field are widely believed to be enough for radioprotection in IR. This
study, however, estimated that they have a certain level of the surface
dose despite using lead shielding. This study estimated the skin and
eye lens dose for interventional radiologists.
Material and methods: An in-house Monte Carlo dose simulation
system was used to estimate the radiologist’s dose. The simulation
geometry was constructed from an imaging table, a 20 cm ordinary
concrete floor, a suspended lead screen, a lead table shield, and
two male human-body model which can be modified posture.
One was resembled the patient and the other was resembled the
radiologist with right femoral access. The X-ray beam was exposed
to the abdomen in the under-table tube. The dose was simulated
respectively with/without lead shielding.
Results: Lead shielding was not effective for the reduction of the dose
on the left elbow and the left abdomen. The dose was around 0.400
mGy/h with/without lead shielding. Also, the left eye lens dose was
0.123 mGy/h without shielding and 0.0739 mGy/h with shielding. In
this case, 271 hours exposure per one year reaches the ICRP dose limit
despite using shielding.
Conclusion: The radiologist’s whole skin and eye lens dose
distributions were estimated using Monte Carlo simulation. As almost
radiologists do, even if lead shields are placed, radiologists should
wear lead apron and glasses for radioprotection. Moreover, they
should pay attention to the exposure of the arm, too.

M. Gyano1, B. Nemes1, D. Veres2, D. Szöllősi2, S. Osváth2, K. Szigeti2,
P. Sótonyi1
1Heart and Vascular Center, Semmelweis University, Budapest,
Hungary, 2Department of Biophysics and Radiation Biology,
Semmelweis University, Budapest, Hungary

P-653

Dyna-CT guidance, fluoroscopy time and radiation dose in
bilateral prostatic arterial embolisation

Radiation dose reduction with “ultra low radiation” protocol
during arteriovenous dialysis access interventions
K. Damodharan1, J. Tsai1, N.K. Venkatanarasimha1, A. Gogna1,
C.S. Tan2, S. Chandramohan1
1Department of Vascular & Interventional Radiology, Singapore
General Hospital, Singapore, Singapore, 2Nephrology, Singapore
General Hospital, Singapore, Singapore
Purpose: To evaluate the relative reduction of patients’ radiation dose,
achieved by a “ultra low radiation protocol” (ULRP) versus standard
radiation protocol (SRP), during dialysis arterio venous access (AVA)
interventions.
Material and methods: The ULRP was introduced in our angiography
suite in mid January 2018. We intend to collect the patient’s radiation
exposure doses ( in µGym2) and fluoroscopy duration (in minutes)
during 200 consecutive dialysis AVA interventions (angioplasty and
thrombolysis) with the new protocol. We have collected data for 47
patients so far. The corresponding data for 200 patients whilst the SRP
was in use previously, has been retrieved from our electronic dosimetry
record. All the data is being collected from a single angiography suite.
The primary outcome is the relative reduction in radiation dose to the
patient (in µGym2) with the use of ULRP.
Results: A total of 247 patients have been included in the study so far
( 200 and 47 patients in the SRP & ULRP arms respectively). Of these,
100 (50%) and 25 (53%) patients underwent thrombolysis in the SRP
and ULRP arms respectively. A 28.47% relative reduction in the patient
radiation dose with the use of ULDRP has been observed in our interim
analysis. No significant differences in fluoroscopy duration between
the two groups has been noted. Updated results with full statistical

Purpose: Kinetic imaging (KI) analyses pixel-intensity variations of an
X-ray image series. Earlier findings indicate that KI of X-ray angiograms
provide identical information to DSA, but with better signal to noise
ratio. Therefore, using KI, the usual quality of DSA images becomes
available at a lower x-ray dose.
Material and methods: The x-ray dose was reduced to maximum
0.15 mGy / frame instead of the factory setting’s 3 mGy / frame
(Siemens Artis Zee with Pure - 2015) in the pelvic, femoral and the
crural regions of 20 patients with elective angiography. We used the
same contrast agent administration protocol as for the DSA and nonselective catheter position. DSA and KI images were calculated from
the same series. A randomized visual evaluation was performed with
3 intervention radiologists and 3 vascular surgeons.
Results: Angiography specialist agreed that with 75% reduced
radiation dose, the KI images were still diagnostically useful.
Conclusion: We can obtain fully diagnostic angiography images with
25% of the X-ray dose of the regular DSA using kinetic imaging.

P-655
C. Perazzini1, B. Plateau1, E. Dumousset1, L. Sabourin2, L. Boyer1,
L. Cassagnes1, P. Chabrot1
1Radiology, University Hospital Gabriel-Montpied, Clermont-Ferrand,
France, 2Urology, University Hospital Gabriel-Montpied, ClermontFerrand, France
Purpose: Prostatic artery embolisation (PAE) is performed in
symptomatic benign prostatic hyperplasia, usually by unilateral right
femoral artery puncture, cross-over, antero–posterior and homolateral
oblique angiographic projections of hypogastric arteries anterior
divisions, prostatic arteries super-selective catheterization and digital
subtraction angiography.
This single-center retrospective study evaluates mean procedure time
(PT), fluoroscopy time (FT), dose-area product (DAP) and total patient
dose (TPD) after PAE Dyna-CT guided. Performance of experienced vs
trained radiologist has been also compared.
Material and methods: Between January 2016 and December 2017,
26 patients, mean age 81yo (65-92), underwent 28 PAE performed
by bilateral femoral artery puncture, double cross-over, hypogastric
arteries catheterization and DynaCT. Images have been reconstructed
on a workplace for arteries detection and advanced embolisation
planning and guidance by overlying vessels tree with fluoroscopy
images.
Results: Bilateral embolisation has been performed in 24/28 (85.7 %),
unilateral in 3/28 (10.71%), no embolisation in 1/28 (3.57%).
No immediate complication.
PT is 152.85±29.79 min (90–240 min), agreeing with literature (Sapoval
2015; Grosso 2015).
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FT is 52.38±15.98 min (21–86 min), inferior to literature data (Sapoval
2015; Grosso 2015).
DAP is 42204.89±27567.93 µGy.m2, (11374-117187 µGy.m2), agreeing
with literature ( Andrade 2017; Sapoval 2015).
TPD is 3081±2303.68 mGy (474-9533 mGy) agreeing with literature
(Sapoval 2015; Garzon 2016).
DAP (50068 vs 38480 µGy.m2), TPD (4261 vs 2647 mGy), PT (154 vs
152 min), FT (56 vs 49 min) are inferiors in procedures realized by
experienced radiologist.
Conclusion: Preliminary experience in PAE with bilateral femoral
puncture and DynaCT confirms a FT reduction.
DAP, TPD, PT agree with literature.
Operator experience improves results.

P-656
Indirect arterial portography in transarterial chemoembolization: potential for reduced dose?
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without active contrast extravasation during mesenteric angiography
were treated with prophylactic embolization. Based on the initial
positive CTA findings we used CBCT arteriography to guide our
microcatheterisation and to reach the CTA bleeding location.
Superselective angiography demonstrated extravasation in only 2 of
18 cases. Embolization was performed as selective as possible (vasa
recta in 15/18 and marginal artery in 3/18) with PVA, microcoils and
glue.
Results: 4/18 Patients (22.2 %) presented with signs of recurrent
bleeding during the first 3 days post procedure. One patient with
recurrent bleeding died following rescue surgery and another patient
died because he was too precarious for rescue surgery. 16/18 Patients
(88.9%) survived the first 30 days following embolization without
major comorbidity secondary to treatment.
Conclusion: Empiric CBCT guided embolization seems promising in
selected cases of acute lower GIH with active haemorrhage on CTA and
without extravasation on following mesenteric angiography.

P-658

C.E. O'Brien, A. Weir, B. Kelly, J. Duignan, A. O’Brien, R. Ryan
Radiology, St. Vincent’s University Hospital, Dublin, Ireland
Purpose: Indirect Portography (IP) remains international standard
practice in Transarterial Chemoembolisation (TACE) and was included
in the 2017 SIR guidelines. Recent papers have suggested it may be of
limited use due to the prevalence of timely cross sectional imaging.
We aim to evaluate the impact of IP with regard to radiation dose and
procedure time.
Material and methods: A retrospective review of 121 consecutive
TACE procedures performed with [90/121] and without [31/121] IP
was carried out comparing procedure time and radiation dose. Time
interval between TACE and pre and post TACE imaging was recorded
with information about portal vein patency.
Results: TACE which included IP had a 23 % higher radiation dose on
average [p-value 0.0193] and were 258 seconds longer [0.042]. Portal
vein thrombosis [PVT] was not identified during IP for any patient in
the study.
Conclusion: IP increases radiation dose and procedure time, with no
proven benefit. The proportion of TACE dose attributable to the IP was
much higher than anticipated. By omitting this step radiation dose
can be significantly reduced. The majority of patients now have up to
date cross sectional imaging available prior to the procedure. Doppler
ultrasound is a safe and effective alternative to IP in patients who do
not have imaging readily available prior to TACE. We recommend that
IP be reserved for a subset of cases in which no imaging is available
and the patient is at high risk of PVT.

Renal and visceral artery intervention
P-657
Empiric embolization in acute lower gastrointestinal
haemorrhage
L. Hermie1, E. Dhondt1, P. Vanlangenhove1, L. Defreyne2
1Vascular and Interventional Radiology, Ghent University Hospital,
Ghent, Belgium, 2Department of Vascular and Interventional
Radiology, University of Ghent, Ghent, Belgium

Endovascular treatment of visceral artery aneurysms and pseudoaneurysms: extravascular stent graft migration as a possible
long-term complication
L. Mascagni1, M.A. Tipaldi1, F. Laurino1, G. Orgera2, M.E. Krokidis3,
M. Rossi1
1Radiology, S. Andrea University Hospital, Rome, Italy, 2Interventional
Radiology, St. Andrea University Hospital - Sapienza Rome, Rome,
Italy, 3Department of Radiology, Addenbrooke’s University Hospital,
Cambridge, United Kingdom
Purpose: Immediate- and long-term result analysis of endovascular
visceral aneurysm and pseudoaneurysm treatment with stent grafts.
Material and methods: From February 2006 to Octuber 2015, we
deployed 26 stent grafts in 24 patients (15 males and 9 females,
mean age 58,2 years) affected by aneurysm or pseudoaneurysm of
the splenic artery (n=13), hepatic artery (n=5), renal artery (n=4), other
districts (n=2). Aneurysmal sack dimensions ranged from 9 to 60 mm.
We evaluated technical success, stent patency, possible migration,
breakage and aneurysmal reperfusion. The follow-up, performed with
CECT, was repeated at 1, 6 and 12 months, then yearly.
Results: We achieved complete aneurysmal exclusion in 23/24
patients (96%). In one case, we had incomplete sealing and splenic
artery’s hilar branch fissuration during the procedure and thus treated
with coils and ruled out of the follow-up. We reported complete
aneurysmal exclusion in 23/23 patients in follow-up. In 4 cases, we
observed stent occlusion, although without organ-related ischemia;
in 3 of these 4 cases, stent occlusion was associated with stent graft
migration: one inside the gastric antrum at the 36th month during
follow-up (confirmed with endoscopy) and two in the lesser omentum
at the 12th and 60th month follow-up.
Conclusion: Endovascular treatment of aneurysmal and
pseudoaneurysmal pathology of visceral arteries with stent grafts is
a safe and effective technique with good immediate- and long-term
results. Extravascular migration of the stent graft after its occlusion is
a rare, yet possible late complication. According to our evidence, we
recommend follow-up even in case the stent is occluded.

Purpose: Empiric embolization is a well-known strategy in upper
GI bleeding when angiography is negative. In lower GI bleeding
empiric embolization has not been investigated. When angiography
demonstrates extravasation, catheter embolization is effective and
safe in the acute management of LGIH. When mesenteric angiography
is negative but CTA positive, we investigated the usefulness of
prophylactic cone-beam CT (CBCT) guided embolization.
Material and methods: Retrospective cohort study of all patients
with LGIH from 2010 till 2017. 18 Patients with positive CTA and
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P-659
Transcatheter arterial embolization for renal angiomyolipoma
using a 1.8-Fr tip microballoon catheter and ethanol
K. Tomita1, T. Matsumoto1, S. Suda1, K. Hashida1, S. Shoji2,
H. Zakoji2, T. Hasebe1
1Department of Radiology, Tokai University Hachioji Hospital/Tokai
University School of Medicine, Hachioji, Tokyo, Japan, 2Department of
Urology, Tokai University Hachioji Hospital/Tokai University School of
Medicine, Hachioji, Tokyo, Japan
Purpose: To evaluate the efficacy and safety of transcatheter arterial
embolization (TAE) for renal angiomyolipoma (AML) using a 1.8-Fr tip
microballoon catheter and a mixture of ethanol and Lipiodol.
Material and methods: Seven consecutive patients with 8 AMLs
underwent this procedure between June 2014 and June 2017. In all
procedures, a 1.8-Fr tip microballoon catheter was advanced to the
feeding artery of the AML and TAE was performed with a mixture of
ethanol and Lipiodol under microballoon inflation. We retrospectively
evaluated characteristics of AMLs, the technical success rate, clinical
success rate, renal function, and other complications. Technical success
and clinical success was defined as completion of the procedure and
reduction of tumor size on CT or MRI, respectively.
Results: The median size of AMLs was 46 mm (range, 40 – 64 mm). In
all of 8 AMLs, TAE was successfully performed. The median amount
of mixture of ethanol and Lipiodol was 6.0 ml (range, 2.0 – 12 ml). The
median ratio of ethanol to Lipiodol was 2.5 : 1 (range, 2.5 : 1 – 3 : 1).
Tumor shrinkage was confirmed in all with median follow up period of
8.7 months (range, 3.2 – 14 months). The median degree of shrinkage
was 52% (range, 26 – 61%). Thus, the clinical success rate was 100%.
Serum creatinine level and eGFR did not change before and after TAE,
and the major complications did not occur.
Conclusion: TAE for renal AML using a 1.8-Fr tip microballoon catheter
and mixture of ethanol and Lipiodol appears to be effective and safe.

P-660
Embolotherapy for shattered spleen: nonoperative management for AAST V splenic injury, 5-years experiences in a single
trauma center
C.H. Jeon, C.W. Kim, H. Kwon
Radiology, Pusan National University Hospital, Busan, Korea
WITHDRAWN

P-661
Can CT characteristics predict ruptured aneurysm associated
with median arcuate ligament syndrome?
T. Oda
Radiology, Kindai University, Faculty of Medicine, Osakasayama, Japan
Purpose: Median arcuate ligament syndrome (MALS) can
cause abdominal pain, and is associated with development of
pancreaticoduodenal artery aneurysms and extravasation. However,
the characteristics of arteries associated with aneurysms or
extravasations in MALS have not been clarified.
Material and methods: This is a retrospective analysis of 10 cases of
MALS with pancreaticoduodenal artery aneurysms or extravasation
(group A), 29 cases without aneurysms or extravasation (group B), and
30 cases without MALS (group C), diagnosed with enhanced computed
tomography between 2013 and 2017.We evaluated the diameter of
the inferior pancreaticoduodenal artery (IPDA) and dorsal pancreatic
artery (DPA), using the Kruskal-Wallis test. The degree of celiac artery
(CA) stenosis was compared between groups A and B using Fisher’s
exact test; in addition, receiver operating characteristic curves were
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constructed and logistic regression analysis was performed to evaluate
IPDA and DPA diameters.
Results: Group A showed significantly larger diameters than the other
groups for both the IPDA (P<0.01) and DPA (P<0.01).
Group A showed significantly greater CA stenosis than group B
(P<0.01).
An IPDA diameter >3.3 mm differentiated group A from group B,
with an area under the curve (AUC) of 0.83. A DPA diameter >2.5 mm
differentiated group A from group B, with an AUC of 0.94.
Conclusion: The all results of IPDA, DPA diameters, and CA stenosis
could be an index of the risk of aneurysm or extravasation. In addition,
an IPDA diameter >3.3 mm or a DPA diameter >2.5 mm is associated
with pancreaticoduodenal artery aneurysms and extravasation.

P-662
Balloon assisted coil embolization of pancreaticoduodenal
arterial aneurysms with celiac axis occlusion
A. Harada, T. Yamada
Radiology, Japanese Red Cross Medical Center, Tokyo, Japan
Purpose: Pancreaticoduodenal arcade aneurysms (PDAAs) are
considered rare entity. PDAAs are associated with celiac axis stenosis
or occlusion caused by median arcuate ligament syndrome (MALS).
PDAAs caused by increased flow due to development of collateral
circulation have high risk of rupture, regardless of the aneurysm size.
Endovascular treatment has not been established in PDAAs associated
with MALS. We report usefulness of balloon assisted coil embolization
in treatment of asymptomatic patients with PDAAs associated with
MALS.
Material and methods: Two middle aged women had PDAAs and
celiac artery occlusion suggesting MALS on CT examination. One
patient had three PDAAs (APDA 2, PPDA 1). The other patient had PDAA
of IPDA. The size of four PDAAs was mean 9mm in diameter (range:
5-16 mm). 4F PTA balloon catheter was placed in the parent artery
via left trans-brachial approach. 1.7F double-marker micro-catheter
for embolization with detachable coils was placed in aneurysmal sac
via transfemoral approach. The aneurysmal necks were covered by
inflation of the balloon catheter during coil packing of sac to avoid
coil protrusion or migration to the parent artery. The follow-up was
performed with MRA.
Results: The technical success rate was 100% without parent artery
occlusion or organ ischemia. DSA after procedure showed occlusion
of all PDAA sacs preserving pancreaticoduodenal arcuate arteries.
Follow-up MRA showed all PDAAs were not seen with patent arcuate
artery.
Conclusion: Balloon-assisted coil embolization is effective and safe in
the treatment of PDAAs associated with MALS. This method is always
possible to repeat procedure in the event of incomplete aneurysm
exclusion.

P-663
Renal artery embolization for vascular lesions following
Nephron-sparing surgery: a five-year experience
E.M. Amodeo1, A. Contegiacomo2, A. Paladini1, D. Coppolino1,
N. Attempati1, A. Cina2, C. Di Stasi2, R. Manfredi2
1Radiology, Università Cattolica del Sacro Cuore, Policlinico
Universitario A. Gemelli, Rome, Italy, 2Department of Radiological
Sciences, Institute of Radiology, “A. Gemelli” Hospital - Catholic
University, Rome, Italy
Purpose: Indications to Nephron-Sparing Surgery (NSS) are extending
overtime, resulting in improved renal function and parenchymal
preservation. On the other hand, NSS is burdened by potentially
life-threatening vascular lesions (NSS-VL). Renal Artery Embolization
(RAE) is emerging as a mini-invasive alternative to surgery for NSS-VL
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management. This observational retrospective study describes our
experience in the treatment of NSS-VL.
Material and methods: Thirty-six patients, from January 2012 to
December 2016, with a NSS-VL diagnosed on Computed Tomography
Angiography (CTA) before RAE were retrospectively enrolled. Type
(pseudo-aneurysm; arteriovenous fistulas; active bleeding) and site
(proximal; segmental; distal) of NSS-VL were assessed on CTA images
and confirmed during RAE procedure. Technical (intra-procedural
VL exclusion) and clinical (patient clinical stability >5 days) success,
type of embolic agents (Coils; Glue; Polyvinyl-alcohol particles,
PVA; Absorbable Gelatine Sponge, AGS) and intra/ peri-procedural
complications were assessed by clinical charts and radiological reports
analysis.
Results: Patients had 24/36 (66,6%) pseudo-aneurysms, 6/36 (16,7%)
arteriovenous fistulas and 6/36 (16,7%) active bleeding. RAE was
performed with Glue (25/3; 69,4%), PVA (6/36; 16,7%), Coils (5/36;
13,9%), AGS (3/36; 8,3%) or a combination of materials (7/36; 19,4%).
Technical and clinical success was achieved in 36/36 (100%) and
33/36 (91,7%) patients, respectively. Glue migration occurred in 1/36
(2,8%) patient and was managed with intra-procedural fragmentation
with angioplasty balloon. 3/36 (8,3%) patients encountered postprocedural bleeding successfully re-treated with RAE.
Conclusion: RAE is a feasible, effective and safe, mini-invasive
alternative to surgery in NSS-VL management.

P-664
Transcatheter embolisation of iatrogenic arteriovenous fistula
in renal allografts
H.I. de Sousa Guerreiro, G. Adam, M. Regier
Diagnostic and Interventional Radiology and Nuclear Medicine,
University Medical Center Hamburg-Eppendorf, Hamburg, Germany
Purpose: To evaluate the technical and therapeutical success of
transcatheter embolisation of post-biopsy arteriovenous (AV) fistula
in renal transplants.
Material and methods: Between 2000-2016, 33 renal transplant
patients underwent transfemoral angiographic embolisation of
AV-fistula following percutaneous renal biopsy due to allograft
failure. Indication for angiographic treatment was the suspicion of
high-flow AV-fistula diagnosed by ultrasound, degrading allograft
function and hematuria. Transarterial embolisation of each fistula was
performed using a coaxial microcatheter system and microcoils. To
assess the short-term effect of transarterial embolisation, the serum
creatinine levels were analysed prior to and repetitively for a period of
at least six weeks. The technical aspects and complication rates were
retrospectively determined.
Results: Primary embolisation was successful in 31/33 patients. In
two patients, a second embolisation was needed and in one of them,
a complete occlusion was not possible. The mean serum creatinine
decreased significantly from 4,0 mg/dl (range, 1.4–10.7 mg/dl; standard
deviation, 2.2) to 2.9 mg/dl after the procedure (range, 1.0–6.8 mg/
dl; standard deviation, 1.67). There were no immediate complications
such as bleeding or organ loss. Two patients underwent a transplant
nephrectomy due to rejection.
Conclusion: Transfemoral embolisation of arteriovenous fistulas in
transplant kidneys is a safe procedure, associated with a significant
improvement in renal function and can be referred to as a valuable
alternative to surgical treatment at rather low complication rates.
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P-665
Endovascular repair of visceral artery aneurysms and pseudoaneurysms in 40 patients: technical aspects, clinical outcome
and mid-term patency
L. Augello1, M. Venturini2, P. Marra2, M.M. Panzeri1, F. De Cobelli2,
A. Del Maschio2
1Radiology, Ospedale San Raffaele, Milan, Italy, 2Radiology, Vita-Salute
University, San Raffaele Hospital, Milan, Italy
Purpose: Endovascular repair of visceral artery aneurysms (VAAs) and
pseudoaneurysms (VAPAs) with stent-grafting (SG) can simultaneously
allow aneurysm exclusion and vessel preservation, minimizing the
risk of ischemic complications. Our aim was to report a single-center
experience on SG of visceral aneurysms, focusing on technical aspects,
clinical outcome and mid-term patency.
Material and methods: Consecutive patients affected by VAAs–
VAPAs and submitted to endovascular treatment were retrospectively
reviewed, and SG cases with the self-expandable peripheral Viabahn
stent-graft were analyzed (2003–2017). Aneurysm type, patient
number, SG clinical setting, procedural data, peri-procedural
complications, technical success, 30-day clinical success, 30-day
mortality and follow-up period (aneurysm exclusion, stent-graft
patency, ischemic complications) were analyzed.
Results: SG was performed in 40 patients (24 VAPAs/16 VAAs) and
in 44 procedures (25 in emergency, 19 in elective treatments), via
transfemoral in 37 cases (transaxillary in 7 cases). One peri-procedural
complication was recorded (splenic artery dissection successfully
converted to transcatheter embolization). The overall technical and
clinical success rates were, respectively, 96 and 84%, with excellent
trend in elective treatments (both 100%). Overall 30-day mortality was
12.5% (septic shock after pancreatic surgery). Stent-graft thrombosis
occurred in 2 patients within 3 months, with aneurysm exclusion and
without ischemic complications. Stent-graft patency and aneurysm
exclusion were confirmed at 6, 12 and 36 months in 18, 12 and 7
patients, respectively.
Conclusion: SG of VAAs and VAPAs was safe and effective, particularly
in elective treatments. The Viabahn stent-graft, flexible and without
shape memory, is particularly suitable for endovascular repair of
tortuous visceral arteries.

P-666
Transplant renal artery stenosis - 10 year experience of a single
tertiary centre
C. Hazar, R. Frood, E. Palkhi, S. Puppala
Radiology Department, The Leeds Teaching Hospitals, Leeds, United
Kingdom
Purpose: Arterial complications of renal artery transplantation
include renal artery stenosis, arteriovenous fistula, arteriocalyceal
fistula, thrombosis, pseudoaneurysm and kinking of the transplant
renal artery. The majority of these are treatable via an endovascular
approach.
This study aims to evaluate the effectiveness of endovascular
intervention in treating renal artery stenosis following renal
transplantation in a single tertiary centre.
Material and methods: A retrospective review of the records of
all patients who underwent an arterial intervention following renal
transplant between 2007 and 2017 was undertaken.
Results: 107 patients were referred for suspected transplant renal
artery stenosis, with a total of 65 endovascular procedures performed;
28 had a balloon angioplasty, 24 had primary stenting and 13 patients
had stenting following suboptimal result of an attempted balloon
angioplasty. The mean time to invention from transplantation was
527 days (range 4 - 6029 days).
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The difference in creatinine levels of 52 patients was analysed using a
Wilcoxon Signed-Rank test. 7 patients were excluded as they remained
on dialysis and the results of 6 patients were not available. There was
a significant decrease in serum creatinine at 1 month (median=186,
IQR=114) and 6 months following intervention (median=168, IQR=99)
compared to the pre-intervention creatinine (median=221, IQR=155),
p<0.001 and z=-3.9 for both.
There were 10 complications; 5 arterial dissections, 3 distal
embolisations and 2 distal stent migrations.
Conclusion: Endovascular procedures play an important role in
the treatment of vascular complications. This study demonstrates a
significant improvement in patient serum creatinine levels at 1 and 6
months post intervention.

P-667
Renal artery variants: origins other than the aorta
R. Rehwald1, J.M. Böhm2, A. Abousif2, T. Oberlader2, N.S. Scheiber2,
M. Ouaret3, P. Rehder4, J. Petersen2, B. Glodny2
1Department of Radiology, University of Cambridge, Cambridge,
United Kingdom, 2Department of Radiology, Innsbruck Medical
University, Innsbruck, Austria, 3Department of Anatomy, Histology
and Embryology, Innsbruck Medical University, Innsbruck, Austria,
4University Hospital for Urology, Department of Surgery, Innsbruck
Medical University, Innsbruck, Austria
Purpose: In more than one-third of patients there is more than one
renal artery arising unilaterally from the aorta. Arteries which do not
originate from the aorta are considered to be rare, but exact figures
are yet unknown. Unexpected courses and origins may be the cause
for major complications during retroperitoneal surgery. Therefore, the
aim of this study was to define frequencies, course and origin of such
arteries.
Material and methods: The CT angiographies of 1100 random
patients were reviewed retrospectively to evaluate the number and
the origin of renal vessels. Additionally, 141 patients with Horseshoe
kidneys (HKs), and 164 patients with ectopic kidneys (EKs) were
included.
Results: The frequency of renal arteries arising other than from the
aorta was 1%. Of them, 7 were found in normal kidneys, and 4 in
HKs or EKs. However, 51% of the HKs and 84% of the EK revealed an
artery not arising from the aorta. The most common origins were the
common iliac, a common trunc of the renal artery, the median renaland the internal iliac artery. An origin from the right common iliac
artery is more common than from the left (p<0.05). Examples of all of
these and various other variants are shown. Most frequently, clinical
problems emerged during retroperitoneal surgery and endovascular
procedures.
Conclusion: The frequency of renal arteries arising other than from the
aorta is 1%. However, most patients with caudal ectopic or horseshoe
kidneys reveal at least one such artery. Knowledge of these arteries
is a prerequisite to avoid complications during surgical procedures.

P-668
Management of traumatic parenchymal injuries of the spleen
C. Scheurig-Muenkler1, H. Ruhnke1, T.J. Kroencke2
1Radiology, Klinikum Augsburg, Augsburg, Germany, 2Department of
Diagnostic and Interventional Radiology and Neuroradiology, Klinikum
Augsburg, Augsburg, Germany
Purpose: Preliminary data of a retrospective evaluation of treatment
strategies for traumatic parenchymal injuries of the spleen.
Material and methods: Between 01/2010 and 12/2017 159 patients
with splenic trauma were treated conservatively (N=113), by surgery
(N=13), or splenic artery embolization (SAE, N=32). One patient died
immediately after confirmation of the diagnosis. Severity of injury was
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graded on contrast-enhanced computed tomography using Marmeryand AAST-classification. The necessity of conversion from conservative
to invasive treatment was documented and correlated with the grade
of severity of the injury. Clinical parameters and laboratory values were
acquired and compared between patients with successful conservative
management and those requiring secondary intervention. Overall
mortality and complications of invasive treatments were documented.
Results: Of 159 classified patients 113 received conservative
management (AAST-1+2+3: 102/113, AAST-4+5: 11/113; Marmery-1+2+3:
105/113, Marmery-4a+4b: 8/113). Conversion rate after conservative
treatment was 3% for grades 1+2 and 5% for grades 1+2+3. The highest
risk for secondary intervention was seen in grade 4a/b of the Marmeryclassification (25%, p=0,02). Only circulatory instability and drop of
hemoglobin level and hematocrit were significantly associated with
conversion to invasive treatment. Complication rate after SAE was
6% (N=2). Overall mortality reached 5% (N=8/159). Six patients died
soon after admission due to concomitant injuries. One patient died
following surgery, one of unclear reason.
Conclusion: Conservative management of parenchymal injuries of the
spleen with grades 1-3 of the Marmery classification seems justified.
However, primary invasive treatment is clearly recommended in higher
grades of injury, especially with active bleeding seen on computed
tomography (Marmery 4a/b).

P-669
Vascular complications after liver transplant
E. Villacastín-Ruiz1, H. Calero-Aguilar2, R. Pintado-Garrido2,
S. Plaza-Loma2, A. Ginés-Santiago2, M. Hernández-Herrero2,
A.A. Montes-Tomé2, M. Alonso-Lacabe2, F.X. Brunie-Vegas2,
M. Fajardo-Puentes2
1Interventional Radiology, Hospital Universitario Rio Hortega,
Valladolid, Spain, 2Radiology, Hospital Universitario Rio Hortega,
Valladolid, Spain
Learning objectives:
1. To identify the different vascular complications that may appear
in the postoperative period of liver transplantation
2. To know the different therapeutic alternatives directed towards
the resolution of these complications.
Background: Today, the survival of patients receiving a liver
transplant (LT) is 85.8%, 73% and 62% (1-5-10 years). Medical or surgical
complications are an important source of morbi-mortality and loss of
grafts in the mid and long term. Vascular complications usually occur
in the early postoperative period and can affect hepatic artery, portal
vein, cava vein and suprahepatic veins. The prognosis depends on
how early we can diagnose and treat them. Interventional radiology
plays an important role in the management of these complications.
Clinical Findings/Procedure: We will speak about:
ARTERIAL COMPLICATIONS
Liver artery thrombosis
Liver artery stenosis
Liver artery pseudoaneurysm
Arterial steal syndromes
VENOUS COMPLICATIONS
Portal vein stenosis
Portal vein thrombosis
Cava vein and suprahepatic veins complications
We will review the therapeutic options and the factors that determine
the best of these options for each patient.
We will describe the endovascular treatment, approach, technique
and protocols.
We will show examples of the different treatments in each of the
complications.
Conclusion: Vascular complications are an important source of morbimortality in patient receiving a liver transplant. It can affect hepatic
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artery, portal vein, cava vein and suprahepatic veins. Radiologists play
a major role in their diagnosis and early treatment. Our performance
is crucial to improve the prognosis of these patients.

P-670
Splenic arterial embolisation: a review of techniques and
appropriate intervention
S. Ang, B. Hawthorn, J.-Y. Chun, S. Ameli-Renani, L. Mailli, L. Ratnam
Department of Radiology, St. George’s Hospital, London, United
Kingdom
Learning objectives:
1. To review the principles and indications relating to splenic
embolisation.
2. To discuss the range of embolic agents available.
3. To compare the merits of proximal against distal artery
embolisation.
Background: Splenic arterial embolisation was first performed for
hypersplenism in 1973 by Maddison. Over the past 45 years, many
advances have been made with regards to embolic agents and
embolisation techniques. Although there is a range of indications for
SAE, it is commonly used in the context of splenic trauma. In these
patients, embolisation should be the treatment of choice although
surgery and conservative management are appropriate in selected
patients.
Clinical Findings/Procedure: The goal of SAE is to decrease perfusion
to the highly vascular spleen which is useful in reducing posttraumatic haemorrhage and improving haematological parameters
in hypersplenism.
Use of coils, vascular plugs, gelfoam and particles are common in SAE.
Literature describes a preference for particles in distal embolisation. As
a major trauma centre, the pre-dominant embolic materials used for
blunt splenic trauma are coils and plugs. Multiple examples of cases of
splenic trauma and the outcomes of embolisation are illustrated with
cross sectional imaging and angiographic images.
Proximal embolisation in most instances is preferred and is sufficient
to provide control of haemorrhage, can be achieved more easily and
results in fewer complications. No significant difference in outcome
has been demonstrated between proximal and distal embolisation.
Conclusion: Splenic arterial embolisation is the treatment of choice
in most patients with splenic trauma. The principles and techniques of
embolisation are essential for all interventional radiologists.

P-671
Diagnostic and endovascular management of Renal Vascular
Injuries after Nephron-Sparing Surgery
E.M. Amodeo1, A. Contegiacomo2, A. Paladini1, D. Coppolino1,
N. Attempati1, A. Cina2, C. Di Stasi2, R. Manfredi2
1Radiology, Università Cattolica del Sacro Cuore, Policlinico
Universitario A. Gemelli, Rome, Italy, 2Department of Radiological
Sciences, Institute of Radiology, “A. Gemelli” Hospital - Catholic
University, Rome, Italy
Learning objectives: To describe the role of the Renal Artery
Embolization (RAE) for Renal VascularInjuries (RVI) following NephronSparing Surgery (NSS), in order to minimize parenchymal loss and to
increase procedure safety.
Background: RVI include life-threatening conditions such as active
bleeding (AB) pseudoaneurysm (PA), arteriovenous fistula (AVF),
and arterio-caliceal fistula (ACF). Ultrasonography and Computed
Tomography play primary role in diagnosis and in giving indication
to treatment. RAE is the treatment of choice for Patients in stable
hemodynamic conditions. In case of emergency, for Patients in
unstable hemodynamic conditions, surgical treatment remains the
gold standard.
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Clinical Findings/Procedure: Pre-treatment imaging (US/CT)
is crucial for lesion identification and characterization, with the
possibility to orient the embolizing material choice. The use of an
appropriate technique and a safe and effective embolic agent is
essential, for a good RAE outcome, but no reports suggest which is
the best embolic agent and a low level of evidence about this topic
is present in literature. In our experience, common used material
are Coils, Glue and Particles. Embolizing materials can induce either
a temporary or permanent occlusion at proximal or distal sites;
furthermore, each embolic agent requires different release technique.
Advantages and disadvantages of each embolic agent in the most
common RVI are reported, in order to provide elements for the correct
choice of material during RAE.
Conclusion: RAE is a safe and effective treatment for RVI. The choice of
the embolic agent depends mainly on pre-treatment imaging, clinical
conditions and technical aspects.

P-672
Radial access oncological intervention: tips and tricks
P.S. Najran, J.K. Bell, D. Mullan
Radiology, The Christie Hospital NHS Foundation Trust, Manchester,
United Kingdom
Learning objectives:
1. Patient preparation and selection.
2. Local anaesthetic infiltration
3. Radial artery puncture
4. Negotiating the aortic arch
5. Access target branches
6. Haemostasis radial puncture site
Background: Radial access intervention has been performed routinely
by the cardiologist during acute/non-acute coronary cases however;
its use in visceral intervention is limited.
There are clear benefits of radial access intervention including
improved mobility for patients post procedure, reduced incidence of
post procedure complications particularly in coagulopathic patients
and patient preference.
A number of procedures can be performed via radial access
including pelvic intervention, hepatic and visceral organ oncological
intervention including SIRT/TACE.
Clinical Findings/Procedure: Radial artery assessment - Barbeau test
is essential to ensure there is adequate contralateral blood supply to
the hand.
Local anesthetic infiltration - A combination of GTN and lignocaine is
infiltrated in the tissue surrounding the vessel to allow dilation and
analgesia.
Radial artery puncture and sheath placement - The puncture is
performed at 60 degrees and 0.018 steel wire placed. A hydrophilic
sheath is placed without skin incision.
Negotiation around the aortic arch - An angulated catheter is required
to negotiate around the aortic arch into the descending thoracic aorta.
Access main aortic branches - Once engaged into the main branch
with the aid of breath hold the main catheter can be advanced further.
Removal of catheter and hemostasis radial puncture site - A
compression device should be placed over the puncture site.
Conclusion: Radial access is a proven safe/effective method of
intervention with wider applications including pelvic and visceral
organ intervention.
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P-673
Effective and safe supraselective transcatheter embolisation of renal angiomyolipoma. 10 cases review. Single centre
experience.
S. Kudrnova1, C.M.S. Tappero2, A.-C. Stamm1, M.E. Krokidis1,
J. Heverhagen2
1Interventional Radiology, Inselspital - Universitätspital, Bern,
Switzerland, 2Radiology, Inselspital, Bern, Switzerland
Learning objectives: Optimalisation of interventional management
of renal angiomyolipoma by sharing our centre’s positive experience
mainly with microparticles and coils.
Background: Proper interventional management of renal
angiomyolipoma requires a knowledgable, experienced operator
Clinical Findings/Procedure: Between June 2017 and January
2018 we performed 10 successful, noncomplicated transcatheter
embolisations of kidney angiomyolipomas in 10 patients (7 females),
aged 27 to 85 years,(average age 45 years), all single lesions with
3.0 to 12.0 cm in diameter (average size 6.4 cm), 8 ruptured with
retroperitoneal haematoma, 6 symptomatic with flank pain, 6 lesions
on the left kidney, 6 lesions on lower pole, 2 interpolar lesions .
All lesions that were already followed up postinterventionally (6)
showed significant size reduction after 3 months (30 to 50 %). Larger
lesions (over 6 cm, ) required conscious sedation periprocedurally
and postprocedural overnight hospitalisation. The biggest lesion (12
cm) probably requires embolisation in more steps, as it still showed
perfusion from a small side branch after thorough embolisation
of all the main feeders with significant amount of material and
pain. 3 months FU in progress. The patient developed significant
postembolization syndrom 10 days postinterventionally, CT showing
considerable AML necrosis, no rupture, significant sterile inflamatory
reaction, flank pain, no haematuria, no pyuria, no kidney function
reduction and was managed conservatively.
Conclusion: Supraselective transcatheter embolisation with
microparticles (500-700-900 micrometeres in diameter) and microcoils
evtl. microvascular plugs represents an effective, safe method of
angiomyolipoma treatment, that can usually be performed in local
anaesthesia as a day case. Extensive lesions (over 6 cm) in diameter
might require several procedures and conscious sedation.

P-674
Pseudoaneurysm complicating acute pancreatitis: what do we
know and what can we do?
C. Moya Ochoa, N. Martinez Roje, T. Cermenati Bahrs, B. Leon
Rocha, J.C. Bravo Perez, P. Palavecino
Interventional Radiology, Hospital Clínico Universidad de Chile,
Santiago, Chile
Learning objectives:
1. To know the angiographic anatomy of the pancreas and the
possible locations of pseudoaneurysms complicating acute
pancreatitis (AP).
2. To recognize the therapeutic options by interventional
radiology.
Background: Local complications of AP are mainly divided
into pancreatic, peripancreatic and vascular complications.
Pseudoaneurysms are a rare vascular complication, associated with
high morbidity and mortality requiring rapid recognition and active
management.
Clinical Findings/Procedure: A pseudoaneurysm is developed
when the arterial wall is weakened by pancreatic lytic enzymes. It is
a late, rare and potentially fatal complication. It should be suspected
when exist unexplained gastrointestinal bleeding, decrease in
hematocrit value or growth of a pancreatic collection. The splenic,
gastroduodenal, pancreatoduodenal, hepatic and left gastric
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arteries are the most frequently involved. The aim of the treatment is
exclude the pseudoaneurysm from the circulation. Endovascular and
percutaneous techniques have been described. Its choice depends
on the location, size and morphology of the lesion. Embolization
with coil is the more used method with differents techniques: 1)
the “sandwich technique”, with embolization of proximal and distal
branches; 2) packing with coils through the pseudoaneurysm neck; 3)
filling the sac of the pseudoaneurysm. Occlusion with liquid agents,
stent deployment trough the sac and percutaneous injections
of embolizations agents are also described. Complications of
embolization are uncommon, including splenic infarction, splenic and
intestinal necrosis, vascular dissection, migration of coils and poorly
positioned stents.
Conclusion: Embolization provides a minimally invasive and effective
therapy in the management of pseudoaneurysm complicating an AP. A
detailed knowledge of the arterial anatomy and embolization options
are essential for performance procedure.

P-675
A case of giant common hepatic artery aneurysm successfully
treated byTAE with isolation technique via pancreatic
duodenal arcade
K. Masuda1, S. Takenaga1, K. Morikawa1, H. Ashida2
1Radiology, The Jikei University Katsushika Medical Center, Tokyo,
Japan, 2Radiology, Jikei Medical University Hospital, Tokyo, Japan
Clinical History/Pre-treatment Imaging: A 68-year-old woman
presented to our hospital to investigate the suspicion of pancreatic
head tumor detected by. She had no previous history of abdominal
surgery, trauma, or hypertension and had twice birth histories. Her
initial laboratory date revealed normal .Urgent contrast-enhanced CT
revealed giant common hepatic artery aneurysm . In consideration
of the risk of rupture, transcatheter arterial embolization (TAE) was
planned.
Treatment Options/Results: The aneurysm was too large and costly
to treat with packing of the sack. We considered isolation technique
could be effective because the location of the aneurysm was the
common hepatic artery and there was satisfactory collateral flow
from pancreatic duodenal arcade. However we tried to advance to the
distal side of the common hepatic artery through the aneurysm, it was
difficult. Therefore, we selected to treat the aneurysm via pancreatic
duodenal arcade through the inferior pancreaticoduodenal artery
with isolation technique using coils and the Amplatzer plug without
complications.
Discussion: Hepatic artery aneurysm is rare. The aneurysm is often
located extrahepatic artery and the most common site is the common
hepatic artery. The risk of rupture of hepatic artery aneurysm is
reported from 20% to 30%. Treatment options include surgical and
endovascular techniques.Coil embolization with isolation technique or
packing of the sack is common for the treatment of visceral aneurysm
and the Amplatzer plug were also used.
Take-home Points: In patients with difficulty of packing technique
and antegrade isolation technique to treat common hepatic artery
aneurysm, TAE using retrograde isolation technique via pancreatic
duodenal arcade can be an effective treatment option.
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P-676
Blunt renal artery trauma: Interventional radiology
management
U.G. Rossi1, A. Valdata1, F. Pinna1, L.C. Pescatori2, P. Torcia3,
A.M. Ierardi4, G. Carrafiello5, M. Cariati3
1Interventional Radiology Unit, E.O. Galliera Hospital, Genova, Italy,
2Postgraduation School in Radiodiagnostics, University of Milan, San
Donato Milanese, Italy, 3Radiology and Interventional Radiology,
ASST Santi Paolo e Carlo- San Carlo Borromeo Hospital, Milan, Italy,
4Radiology, University of Milan, San Paolo Hospital, Milan, Italy,
5Diagnostic and Interventional Radiology, University of Milan, Milan,
Italy
Clinical History/Pre-treatment Imaging: We present two cases of
renal dissection after blunt abdominal trauma for a motor vehicle
accident.
Case 1: A 29-year-old male, his contrast-enhanced phase MDCT
demonstrated left renal artery filling defect with flow cut-off and no
enhancement in the kidney. A grade IV spleen laceration was noted
too.
Case 2: A 23-year-old man, his contrast-enhanced phase MDCT showed
left renal arterial irregularity together with reduced heterogenous
parenchymal enhancement of the kidney
Treatment Options/Results: Case 1: The patient underwent urgent
splenectomy and a normal pulsatility of left renal artery with normal
perfusion of left kidney was note. So, no manoeuvre was done to
the kidney. Follow up by MDCT demonstrated left renal artery focal
dissection with normal enhancement of the kidney.
Case 2: The patient selective DSA of the left renal artery that confirmed
left renal arterial irregularity. The damaged segment of the left renal
artery was treated by stenting with resolution of the left renal artery
dissection. Follow-up by MD-CT demonstrated normal patency of the
left renal artery and partial vascularization of the kidney.
Discussion: The management of renal artery dissection remains
controversial, and no guidelines are yet available. Thus, primary
objectives of treatment in renal artery dissection are to preserve or
re-establish blood flow as early as possible to limit the extension of
the dissection, and to prevent possible renal artery rupture.
Take-home Points: Renal artery trauma leading to dissection is a
rare complication of blunt abdominal trauma. Its treatment is chosen
base on the patient’s hemodynamic status, renal function and
vascularization.

P-677
Splenic artery pseudoaneurysm and splenic infarction induced
by a benign gastric ulcer
S.E. Park1, H.C. Choi2, S. Cho1, S.M. Lee2
1Radiology, Gyeongsang National University Hospital, Changwon,
Korea, 2Radiology, Gyeongsang National University Hospital, Jinju,
Korea
Clinical History/Pre-treatment Imaging: A 61-year-old male
presented with melena, hypotension and severe anemia. Endoscopy
was non-diagnostic with poor visualization due to a large amount of
blood in the stomach.
Treatment Options/Results: The patient showed normal findings
other than hematoma filled stomach and splenic infarction on
the initial CT (Figure 1). Diagnostic celiac and superior mesenteric
angiography revealed no specific findings, and empiric embolization
was performed on the left gastric artery. Two days later, the patient
showed a huge ulcer and an exposed vessel in the posterior wall
of gastric body on the endoscopy. In the evening of the same day,
the patient showed hemoglobin changes and hypotension, and
underwent angiography, which revealed a pseudoaneurysm of the
splenic artery and contrast extravasation into the gastric lumen (Figure
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2). Therefore, we performed coil embolization and the patient was
stabilized.
Discussion: Splenic artery pseudoaneurysms are very rare compared
with true aneurysm. The causes of splenic artery pseudoaneurysm
include pancreatitis, trauma, and, rarely, peptic ulcer disease. Splenic
artery pseudoaneurysms caused by gastric ulcer do not exceed 10
cases reported so far. Diagnosis may be difficult because of its rarity,
but it may provide a clue if accompanied by splenic infarction as in
our case. In such a situation, we believe that the presence of a splenic
artery pseudoaneurysm with gastrointestinal bleeding can initially
be diagnosed and managed using angiography and transarterial
embolization.
Take-home Points: Splenic artery pseudoaneurysm caused due to
peptic ulcer is extremely rare, but the presence of a splenic infarction
it can be helpful in the diagnosis and treatment.

P-678
Spontaneous mediastinum hematoma due to rupture of
bilateral bronchial arteries by TAE with NBCA
K. Masuda, S. Takenaga, K. Morikawa
Radiolody, The Jikei University Katsushika Medical Center, Tokyo, Japan
Clinical History/Pre-treatment Imaging: A 46-year-old man
presented to our hospital with sudden chest pain. He had no previous
medical and trauma history and no medication.Clinical examination
revealed low blood pressure and physical examination showed
terrible chest pain and dyspnea. To investigate the chest pain, urgent
contrast-enhanced CT was performed. It revealed hemothorax and
extravasation in the middle mediastinum from bilateral bronchial
arteries.
Treatment Options/Results: Emergency angiography was performed
and Digital subtraction angiography from the bilateral bronchial
arteries revealed extravasation in the middle mediastinum. Becouse
TAE using gelatin sponge did not reduce the extravasation, using a 0.5
ml NBCA:lipiodol mixture (1:1) resulted in complete embolization and
loss of extravasation without no complications.
Discussion: In our cases, there was terrible extravasaion in the middle
mediastinum and hemothorax. He had no history trauma and contrastenhanced computed tomography did not showed any tumor, aortic
dissection, any other visceral artery aneurysm and inflammation of
lung. His laboratory date also did not show any collagen disease and
vasculitis. Therefore we diagnosed spontaneous rupture of bronchial
artery and there might be bronchial artery aneurysm.
DSA showed no intercostal branches, there was few risk of
embolization of spinal cord ischemia. Moreover, TAE using gelatin
sponge did not reduce the extravasation. This is why we used NBCA
for embolization.
Take-home Points: Rupture of bilateral bronchial arteries can cause
spontaneous mediastinum hematoma. TAE using NBCA can be an
effective treatment option for patients with hemorrhagic shock due
to rupture of bronchial artery without complications.

P-679
Endovascular and direct puncture embolization of hepatic
artery pseudoaneurysms with fistula to the portal vein
M. Leyva Vásquez Caicedo, C.J. Gonzalez Nieto, J.E. Armijo Astrain,
J.V. Méndez Montero
Radiology, Hospital Universitario Clínico San Carlos, Madrid, Spain
Clinical History/Pre-treatment Imaging: We present the case of a
78-year old female patient with hepatic metastases from pulmonary
neuroendocrine tumor and two hepatic artery pseudoaneurysms, one
of them with fistula to the portal vein.
Treatment Options/Results: We performed diagnostic angiography
and embolization of afferent arterial branches from right hepatic
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artery, using microcoils, N-butyl cyanoacrylate and microespheres
with persistent filling of one of the pseudoaneurysms from thin
(non catheterizable) branches, finally direct puncture of the
pseudoaneurysm sac and thrombin injection was performed with
good angiographic outcomes.
Discussion: Is necessary to know all the therapeutic options for
the treatment of visceral pseudoaneurysms, in this case we could
combine endovascular embolization with the direct puncture of the
pseudoaneurysm sac and thrombin injection.
Take-home Points: Endovascular management of the
pseudoaneurysms is safe and effective with fewer complications,
shorter hospital stay, and faster recovery.
Direct thrombin injection into the pseudoaneurysm sac can constitute
an alternative method of treatment when endovascular approach fails
or is not possible.

P-680
Stent-assisted coil-jailing technique for embolization of wideneck renal artery aneurysm in a patient with a solitary kidney
M. Leyva Vásquez Caicedo, J.E. Armijo Astrain, C.J. Gonzalez Nieto,
J.V. Méndez Montero
Radiology, Hospital Universitario Clínico San Carlos, Madrid, Spain
Clinical History/Pre-treatment Imaging: We report a case of
endovascular treatment of a wide-neck renal artery aneurysm in
a patient with a right solitary kidney after radical nephrectomy
due to kidney cancer, we perform the procedure using the stentassisted coil-jailing technique which is indicated for the treatment of
cerebral aneurysms. An abdominal CT-scan revealed a wide-necked
saccular renal artery aneurysm of 18×11 mm, arising from the inferior
segmental artery.
Treatment Options/Results: After selective right renal artery
angiography, we proceeded to guide catheterization with a Direxion
microcatheter distal to the aneurysm, in an efferent renal artery branch.
Next we advanced an Atlas stent 4,5×30mm. Before deploying the
stent,a Progreat 2,4 microcatheter was navigated into the aneurysm
sac and 14mm microcoil Target XL3D and various microcoils Interlock
from 6 to 14mm were released in order to exclude the aneurysm. At
last, the stent was fully deployed at the plan of the arterial segment
over the aneurysm neck and a completion angiogram was performed,
which showed the complete exclusion of the aneurysm.
Discussion: Less invasive endovascular therapies are becoming
increasingly common for the treatment of renal artery aneurysms.
Currently,the indications for endovascular treatment include renal
artery aneurysms size greater than 2cm,renovascular hypertension,e
mbolization,hematuria and high-risk patients(women at childbearing
age or patients with a single kidney).
Take-home Points: Complications of the embolization of renal
aneurysms are rare. Endovascular treatment should therefore be
considered at first for the treatment of renal aneurysms.
The stent-jail technique represents an efficacious adjuvant technique
to assist coiling of selected wide-necked renal aneurysms.This
technique is particularly helpful for wide-necked aneurysms.

P-681
Management of bilateral renal chimney stent thrombosis with
thromboaspiration and PTA
M. Orlandi, S. Cipollari, P.G. Nardis, M. Corona, P. Lucatelli, M. Bezzi
Department of Radiology, Sapienza University of Rome, Rome, Italy
Clinical History/Pre-treatment Imaging: An 87 year-old male
presented with AKI (serum creatinine 7mg/dL), 17 days after EVAR
performed with bilateral renal chimney stents. CTA showed thrombosis
of both stents and bilateral renal ischemia.
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Treatment Options/Results: Due to relative contraindications to
thrombolysis (age, ongoing heparin therapy, arterial hypertension,
and recent abdominal surgery), a decision was made to perform
mechanical thrombectomy.
A left brachial artery access was obtained. A 6Fr Destination catheter
was used to gain access to the stents. On the left, thromboaspiration
using a 5F Indigo Penumbra system was completed, followed by
angioplasty (6mm x 60mm balloon). Angiography showed stent
revascularization and good renal perfusion. On the right, stent
misalignment precluded catheterization with Penumbra. PTA however
(6mm x 60mm balloon) allowed partial recanalization of the stent.
Heparin therapy was continued and optimized considering AKI.
Laboratory studies revealed immediate improvement in creatinine
levels, which normalized 4 weeks later. CTA performed 6 weeks after
the procedure showed patency of the stents and almost complete
recovery of renal vascularity.
Discussion: In perirenal EVAR, the chimney procedure is an attractive
alternative to fenestrated and branched grafts due to the possibility of
using readily available devices and to treat emergency cases. Among
its complications, occlusion can be difficult to manage. Thrombolysis
may be an effective treatment, but there are contraindications.
Our case shows that mechanical thrombectomy can be effective in
selected patients.
Take-home Points: Although rare, renal chimney stent occlusion may
have severe consequences and requires treatment. Thromboaspiration
and PTA are feasible alternatives to thrombolysis in this setting.

P-682
Hepatic arterial hypoperfusion syndrome (HAHS)
E.C. Celebioglu1, S. Akcalar2, S. Bilgic2, O. Kirimker3, U. Sanlidilek 2
1Radiology, TOBB University of Economics and Technology Hospital,
Ankara, Turkey, 2Radiology, Ankara University School of Medicine,
Ankara, Turkey, 3General Surgery, Ankara University School of Medicine,
Ankara, Turkey
Clinical History/Pre-treatment Imaging: HAHS is a not well
recognised cause of transplant rejection and graft ischemia. This
phenomenon could occur at about 4.3%(0.6-10.1%) of orthotopic
liver transplantation(OLT) recipients due to reduced arterial flow in
between 1-15 days after transplantation. Doppler ultrasound(DUS)
parameters and liver enzyme levels are important tools for the
diagnosis. Here we present 33, 57, 65 years old three female patients
for whom HAHS were diagnosed between 2 to 12 days after OLT.
Patients’ post-op DUS findings and enzyme levels suggests HAHS.
Their angiograms confirm hepatic arterial hypoperfusion due to the
steal from either gastroduedonal and/or splenic arteries.
Treatment Options/Results: Operative splenic ligature, embolisation
of the artery/arteries that causes steal are the treatment options. We
decide to embolise the arteries with either coils and/ or vascular plug
to increase the hepatic inflow volume. After succesful embolisation of
the arteries with coils and/or vascular plug, patients’ hepatic perfusion,
DUS parameters and hepatic enzyme levels were normalised.
Discussion: HAHS is a less recognised and not well understood
complication of OLT. This phenomenon could occur up to 10%
of transplant recipients. HAHS should always be keeped in mind
whenever hepatic enzymes elevate soon after OLT.
Take-home Points:
1.DUS is the first-line diagnostic tool at HAHS.
2.Hepatic enzymes are also important parameters for the diagnosis.
3.Gold standart diagnostic tool is DSA and the prefered treatment
modality is embolisation of the arteries that causes HAHS.
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P-683
Reperfusion of treated renal artery aneurysm:
an infective relation?
L. Giorgi, I. Bargellini, L. Crocetti, O. Perrone, R. Cioni, D. Caramella
Diagnostic and Interventional Radiology, University of Pisa, Pisa, Italy
Clinical History/Pre-treatment Imaging: Female patient, 48yr old
with no previous disease with incidental right renal artery aneurysm
on abdominal CT. The patient is asymptomatic and the aneurysm arises
from the inferior branch of renal artery; it has saccular morphology
and maximum diameter of 2.2cm.
Treatment Options/Results: We performed an endovascular
treatment of sac embolization with open-cell stent (Neuroform Atlas)
plus coils, obtaining a complete exclusion of the aneurysm. During
the procedure we embolized a small efferent branch of the sac for
the upper renal pole.
Few days after the procedure, the patient developed an acute
nephritis with septicemia by S. Aureus resolved with antibiotics; CT
scan showed reduced impregnation of a small part of upper renal
pole with no complications regarding the aneurysm, confirmed also
with Doppler US.
At 6 months from the procedure the patient reported hypertension
and headache; we performed a Doppler US exam and the aneurysm
appeared enlarged with internal flow. CT scan showed unpackaging
of the coil, re-perfusion af the sac with maximum diameter of 35mm.
The patient underwent surgery procedure of superior
heminephrectomy and aneurysmectomy; two months later she’s in
good clinical status.
Discussion: One of the hypothesis we made is related to the
septicemia of the patient during postoperative; maybe it caused a
wall damage with impairment of the sac, effecting its growth and
diastases of coils.
Take-home Points: Endovascular repair of renal artery aneurysm is
becoming the first choice of treatment. Follow up is fundamental and
requires particular attention to patients with post procedural clinical
adverse events like in our case.

P-684
Endovascular treatment with flow diverter of aneurysms in the
splenic artery: Images, intervention and follow up of two cases
P. Largo Flores, A.M. Basail, I. Diaz Lorenzo, J. Cuesta Perez
Radiologia, Hospital Universitario la Princesa, Madrid, Spain
Clinical History/Pre-treatment Imaging: We present two cases of
splenic artery aneurysms, one of 30mm and the second one of 20mm
of diameter treated with flow diverters.
The aneurysm were incidental findings on CT images and the patient
were asymptomatic.
Abdominal Angio-CT was performed to study the morphology and
arterial supply of the aneurysms to plan the possible treatment
options.
Treatment Options/Results: Due to the imaging characteristics of the
aneurysms (wide neck and distal localization) endovascular treatment
with flow diverter was believed to be the best treatment option.
Endovascular treatment and flow diverter placement (Cardiatis) was
performed by femoral approach and supraselective catheterization
of the splenic artery.
The patients tolerated the procedure with no complications during
and after the embolization and were discharged the next day.
Control angio-CT has been performed yearly, demonstrating the
patency of the splenic artery with vascular exclusion of the aneurysm.
Discussion: Splenic artery aneurysms are a potential and dangerous
cause of abdominal bleeding and endovascular treatment has become
the best option of treatment due to low rate of complications and the
chance of preserving the blood flow to the spleen.
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There are many embolic agents and devices that can be used but due
to the characteristics of the aneurysms showed; coils and embolization
agents were rejected. Also, stent graft was a chance of treatment
but the stiffness of the delivery system can make the placement
challenging so flow diverter was proposed as the best treatment
option.
Take-home Points: Flow diverters are a good and safe treatment
option in distal and wide neck splenic artery aneurysms.

P-685
Percutaneous thrombin embolization of previously coiled
bleeding gastroduodenal pseudoaneurysm
E. Wajswol, V. Chandra, D. Klyde, A. Kumar
Radiology, New Jersey Medical School, Newark, NJ, United States of
America
Clinical History/Pre-treatment Imaging: A 59-year-old male
presented with symptomatic anemia requiring multiple transfusions
and blood in his stools for the past year. The patient’s medical
history was significant for chronic pancreatitis and coil embolization
of a gastroduodenal (GDA) pseudoaneurysm secondary to a large
pancreatic pseudocyst. Pre-treatment plain-CT displayed a previously
coiled GDA pseudoaneurysm. Esophagogastroduodenoscopy
revealed esophagitis and gastritis, but no active bleeding.
Treatment Options/Results: Vascular access was obtained and
the celiac access was selectively catheterized. Angiography of the
hepatic artery revealed opacification of a residual portion of the
pseudoaneurysm. Attempts were made to cannulate the feeding
vessels but were unsuccessful. Thereafter, the GDA pseudoaneurysm
was accessed percutaneously under ultrasound guidance using
a micropuncture needle and contrast injection demonstrated
opacification of multiple feeding vessels. Thrombin was slowly
injected under ultrasound guidance until stasis was achieved.
Repeated contrast injection revealed no opacification of feeding
arteries, however the distal common bile duct and the duodenum
were seen opacifying, indicative of a tear in the GDA pseudoaneurysm
communicating with the biliary tree.
Discussion: Due to the unclear etiology of the pseudoaneurysm there
was skepticism that the pseudoaneurysm would remain thrombosed
indefinitely. As a result the patient underwent a Whipple procedure for
definitive control of the bleeding 2 days following the IR intervention,
after which the patient recovered well without complication.
Take-home Points: GDA pseudoaneurysms are most commonly
associated with pancreatitis secondary to the release of proteolytic
enzymes and may present with GI hemorrhage/hemobilia. If unable to
be embolized via an endovascular route, direct percutaneous injection
may offer an alternative treatment route.

P-686
Onyx embolisation for the management of acute haemorrhage
of an infant’s Wilms’ tumour: a case report
M.F. de Almeida Costa e Craveiro da Rocha1, K.D. Jethwa2,
M. Haneef3, A. Shah4
1Medical School, Nottingham University Hospitals NHS Trust,
Nottingham, United Kingdom, 2Radiology, Queen’s Medical Centre,
Nottingham University Hospitals NHS Trust, Nottingham, United
Kingdom, 3Paediatric Surgery, Queen’s Medical Centre, Nottingham
University Hospitals NHS Trust, Nottingham, United Kingdom,
4Interventional Radiology, Queen’s Medical Centre, Nottingham
University Hospitals NHS Trust, Nottingham, United Kingdom
Clinical History/Pre-treatment Imaging: A 3 year old child
with Stage IV Wilms’ tumour of the right kidney developed severe
macroscopic haematuria. Over the course of 48 hours he became
persistently tachycardic and developed haemodynamic instability.
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He required a total of 6 units of red blood cells and 4 units of platelets,
following which the decision was made to preoperatively embolise
the bleeding tumour. Digital subtraction angiography demonstrated
multiple bleeding pseudoaneurysms within the right kidney arising
from multiple branches of a single right renal artery.
Treatment Options/Results: Microcatheters were used to access
individual branches of the right renal artery and selective distal
embolisation, using Onyx, was performed to gain intratumour
haemorrhage control.
Discussion: To our knowledge this is the first reported case of the
use of Onyx embolisation material for the management of acute
haemorrhage in Wilms’ tumour. The use of Onyx requires precise
microcatheter placement in the target vessel and vessel patency to
ensure it can infiltrate and embolise the target vessel and smaller
vessels distally.
Take-home Points: For preoperative embolisation of tumours in
general it is accepted practice to try and use an embolic agent which
would provide tumour bed embolisation i.e. distal embolisation. In
the non-paediatric population many centres would use particles for
preoperative embolisation of tumours. In this case, it was deemed
safer to use Onyx rather than particles as angiography demonstrated
large arterio-venous shunts. In a child of this age there could still be
patent right-left shunts hence predisposing patients to the risk of
stroke using particles.

P-687
Ischemic colitis due to a inferior mesenteric arterio-venous
malformation: a rare case of successful endovascular treatment
M. Nogueira1, R.C. Gonzalez2, S.A. Mendez2, J.G. Patiño2,
A.S. García2
1Radiology, Hospital Pedro Hispano, Matosinhos, Portugal,
2Interventional Radiology, Hospital Universitario Puerta de Hierro,
Madrid, Spain
WITHDRAWN

P-688
Coil embolization of mesenteric arterio-venous fistula with
portal hypertension
S. Molinaro1, R. Russo1, M.A. Ruffino2, D. Rossato2, A. Discalzi2,
P. Fonio1
1Department of Surgical Sciences, Università degli Studi di Torino, Turin,
Italy, 2Vascular Radiology, AOU Città della Salute e della Scienza - San
Giovanni Battista Hospital, Turin, Italy
Clinical History/Pre-treatment Imaging: A 67-year old man, with
a previous orthotopic liver transplantation (OLT) in 1999, presented
with abdominal pain and ascites. CT scan revealed signs of portal
hypertension caused by a high-flow arteriovenous (AV) fistula
between superior mesenteric artery and superior mesenteric vein.
Treatment Options/Results: Digital subtraction angiography of
superior mesenteric artery confirmed the presence of a A-V fistula
arising from a proximal jejunal branch, with abnormal early contrast
opacification of the portal system. A selective catheterization of the
feeding branch and the embolization of A-V passage using six coils
was then performed.
Control angiography showed good result of the procedure, without
any additional complication.
The patient was discharged on the 5th postoperative day,
symptomless.
Discussion: In recent years, the advance of endovascular repair
allowed to avoid surgical treatment in many cases, given the
advantages of shorter hospital stay, reduced pain and blood loss.
Instead of stent graft exclusion, coil embolization can be performed
where adequate length of A-V passage is available for safe deployment
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of the coils. Potential complications of the procedure mainly consist
of occlusion of other branches of the artery, causing mesenteric
infarction, and coil migration, leading to portal vein thrombosis.
The goal of the treatment is to cure portal hypertension and prevent
associated complications.
Take-home Points: Superior mesenteric arteriovenous fistula causes
signs of portal hypertension and normal or mildly affected liver
function tests, with a history of previous abdominal surgery.
Both precise diagnosis and prompt treatment are key factors for its
right management, avoiding the development of potentially lifethreatening complications.

P-689
Successful endovascular therapy for renal artery occlusion due
to chronic atrial fibrillation: A case report
H. Muranishi1, T. Okabe2, Y. Komura1
1Cardiovascular and Interventional Radiology, Taijukai General
Hospital Kaisei Hospital, Sakaide-City, Kagawa, Japan, 2Cardiovascular
Internal Medicine, Nissay Hospital, Osaka, Japan
Clinical History/Pre-treatment Imaging: We present here one case
of an elderly patient undergoing successful endovascular therapy
(EVT) for bilateral renal artery thromboembolism associated with
chronic atrial fibrillation (CAf). An 86-year-old female with a past
medical history of CAf presented with a sudden onset of severe left
lower abdominal pain. We found no obvious abnormalities without
elevated CRP and D-dimer. Contrast-enhanced computed tomography
(CECT) performed 24 hours after onset showed wedge-shaped
perfusion defect on the right and total filling defect on the left with
cortical rim sign.
Treatment Options/Results: Therapeutic strategies for acute renal
infarction (ARI) are classified into three, conservative therapy with
anticoagulation, surgical revascularization and EVT. In our case,
anticoagulation therapy was started immediately and additional EVT
was also performed. As a result, it improved the renal function and
allowed for a life without hemodialysis.
Discussion: In fact, there are no definitive studies comparing the
treatment options of ARI now. Although anticoagulation therapy
should be involved in almost all ARI cases, it is reported not to be
quite effective enough to improve patients’ symptoms and renal
function. On the contrary, the indication of additional EVT is also
controversial. There were three reasons in our decision-making. First
was the insufficiency of anticoagulation therapy, second was the time
from onset to treatment and third was cortical rim sign in the CECT
indicating the possibility of residual renal viability.
Take-home Points: Additional EVT to anticoagulation therapy for ARI
would be effective to preserve renal function, especially in patient
with severe symptoms, recent onset, and/or cortical rim sigh on the
CECT.

P-690
Successful endovascular therapy for coral reef aorta with renal
artery stenosis
S. Nagatomi, H. Yamamoto, D. Kanamori
IVR center, Sumitomo Hospital, Osaka City, Japan
Clinical History/Pre-treatment Imaging: A 83 year-old female
was admitted to our hospital with bilateral intermittent claudication
and renal dysfunction. Ankle brachial index (ABI) was 0.86 in right
extremity and 0.90 in left extremity. (1 year before, 1.15 and 1.16
respectively) Serous creatinine level was 0.84 mg/dl and estimate
glomerular filtration rate was 51.3 ml/min/1.73m2. (2 months before,
0.51 mg/dl and 82 ml/min/1.73m2 respectively) Contrast enhanced
computed tomography showed severe calcified stenosis, called coral
reef aorta (CRA), with right renal artery (RRA) stenosis.
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Treatment Options/Results: Endovascular therapy (EVT) was
selected due to its less invasiveness and her own will. We planed
superior mesenteric artery (SMA), RRA, and aorta stenting, concerned
about plaque protrusion. EVT was performed with radial and bilateral
femoral approach. After wire crossing, aortic lesion was evaluated
in detail by intravascular ultra sound (IVUS). Bare metal stents were
successfully implanted in SMA, RRA and aorta with kissing stent
technique. After implantation, post dilatation was done with kissing
balloon inflation. Each stent was expanded sufficiently and improved
blood flow. During admission, ABI and renal function was immediately
improved with loss of claudication.
Discussion: CRA is severe calcified stenosis localized in juxtarenal
aorta. The symptom appears by blood flow reduction of visceral
organs and extremity, such as bowel ischemia, renal dysfunction, and
intermittent claudication. EVT is often selected for its less invasiveness.
Revascularization not only for aorta but also for visceral branches is
sometimes necessary.
Take-home Points: EVT is useful for CRA. We can expect good results
by simultaneous revascularization for aorta and visceral branches even
if branch stenosis exists.

P-691
High flow renal arteriovenous fistula causing hypertension Plug and coil embolization
P.K. Kavali, P. Shelton, A. Shetty
Mallinckrodt Institute of Radiology, Washington University School of
Medicine, Saint Louis, MO, United States of America
Clinical History/Pre-treatment Imaging: 62 year old gentleman
with history of hemophilia B, hepatitis C (HCV), and refractory
hypertension found to have an incidental left renal arteriovenous
fistula in 2009, which slowly grew in size. He also developed worsening
hypertension which necessitated increase in dose and number of antihypertensive medications. Computed tomography angiogram (CTA)
of the abdomen demonstrated a large AVF with a feeding artery
measuring up to 14 mm. The main left renal vein was also markedly
dilated - 34 mm.
Treatment Options/Results: Plug and coil embolization techniques
were used to minimize risk of distal embolization. Initial left renal
angiogram demonstrated large left renal AVF arising from the left
inferior pole branch of the renal artery. An 8 Fr Ansel sheath was
advanced into the left renal artery, followed by placement of a 16
mm Amplatzer Vascular Plug into the dominant portion of AVF.
Subsequently, three 16 mm detachable Ruby coils were placed. Final
angiogram demonstrated non-opacification of the AVF with flow
through the remainder of the kidney. Follow-up CTA at 6 months
demonstrated non-filling of the AVF with significant decrease in size
of the L renal vein as well.
Discussion: IVC filters and balloon occlusion catheters have been
used to avoid distal embolization. However, in a high risk patient with
hemophilia, minimizing access sites was felt to be prudent. AVP-II and
detachable coils can be used to embolize renal AVFs.
Take-home Points:
1. Safe embolization of high-flow renal AVFs can be performed from
an arterial puncture alone.
2. Investigate for other causes in refractory hypertension.
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P-692
Treatment of renal artery stenosis in a solitary kidney using
cutting balloon angioplasty in a paediatric patient
T. Hall1, A. Williams2, F. Hussain3, R. O’Neill1
1Interventional Radiology, Queens Medical Centre Nottingham,
Nottingham, United Kingdom, 2Transplant Surgery, QMC Nottingham,
Nottingham, United Kingdom, 3Paediatric Nephrology, QMC
Nottingham, Nottingham, United Kingdom
Clinical History/Pre-treatment Imaging: A previously healthy
11-month-old girl presented with dyspnoea secondary to cardiac
dysfunction. She was found to be hypertensive with a systolic pressure
over 180mmHg. Renal Doppler ultrasound demonstrated a small right
kidney with abnormal spectral trace in the right renal artery. DMSA
demonstrated a small right kidney and a divided renal function of 6%
on the right and 94% on the left.
A right nephrectomy was performed in the belief that the hypertension
was being driven via the renin-angiotensin system. Renin and
aldosterone levels were raised. The resected kidney demonstrated
no histological abnormality. Hypertension persisted. Spectral analysis
demonstrated abnormal waveforms suggestive of renal artery stenosis
of the solitary left kidney.
Treatment Options/Results: Following further MDT meeting
discussion it was decided to attempt angioplasty of the left renal
artery.
Angioplasty was attempted using conventional balloons but there
was failure to relieve the stenosis. A second attempt was scheduled
for 3 months later using a cutting balloon. This was a technical success.
Blood pressure measurements, renal function and left ventricular
function improved.
Discussion: We describe a case of resistant RAS that was successfully
treated with a cutting balloon angioplasty.
Take-home Points: Renal artery stenosis causing renovascular
hypertension can be succesfully managed with cutting balloon
angioplasty with the appropriate patient consent.

P-693
Endovascular repair of infected superior mesenteric aneurysm
using the stent graft: A case report
Y. Murakami, K. Anai, K. Futatsuya, S. Kakeda, N. Ohnari, Y. Korogi
Department of Radiology, University of Occupational and
Environmental Health, Kitakyushu, Japan
Clinical History/Pre-treatment Imaging: A 75-year-old female
presented with sudden-onset abdominal pain; her CT revealed a 1.2×2
cm aneurysm on the distal trunk of the superior mesenteric artery
(SMA) without active extravasation.
Treatment Options/Results: This aneurysm at the impending
rupture was thought the indication for endovascular or open surgical
repair, and we selected endovascular stent graft placement under
local anesthesia considering her age and general condition. A 6Fr
guiding catheter was introduced at the distal aneurysm neck and
Viabahn stent graft (Gore AL, Flagstaff, AZ) was deployed. It covered
distal and proximal necks at least 2 cm wide, respectively. Although
ileal arteries were covered by the stent graft, flow of the ileocolic
artery was preserved. At day 8, she presented with high fever; her
echocardiogram showed severe mitral regurgitation with vegetation,
and the diagnosis of infected SMA aneurysm was confirmed. She had
mitral valve replacement and was treated with intravenous antibiotics.
A follow up CTA showed the patent stent graft without endoleak and
graft infection.
Discussion: SMA aneurysms are potentially lethal and should be
treated as urgently as possible. For infected aneurysms, surgical
removal of infected aneurysm is usually required. Recently, however,
endovascular stent graft placement is introduced as another option
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to treat infected aneurysms. Endovascular stent graft is less invasive
than open surgery because it avoids a large incision. Also, stent graft
can reduce the risk of ischemic small bowel complications associated
with mesenteric occlusion.
Take-home Points: Endovascular stent graft combined with antibiotic
therapy may be an alternative to conventional surgery in managing
infected aneurysms of the SMA.

P-694
New approach for hepatic arterial infusion chemotherapy
(HAIC), using steerable microcatheter and outer cannula of
puncture needle (SMOC)
Y. Kawahara, Y. Koike, H. Tannai, B. Kiss, M. Yonezu, A.D. Obara,
S. Matsui
Japan Organization of Occupational Health and Safety (JOHAS),
Yokohama Rosai Hospital, Yokohama City, Kanagawa Pref., Japan
Clinical History/Pre-treatment Imaging: A 61-year-old man was
diagnosed to have multiple HCC with portal tumor thrombosis (Vp4).
Dynamic enhanced CT showed multiple HCC on both lobes of liver.
Portal thrombosis was found on left branch of portal vein.
Because the patient had severe thrombocytopenia, it was difficult to
use chemotherapy with sorafenib.
We selected Hepatic Arterial Infusion Chemotherapy (HAIC) with
cisplatin.
Treatment Options/Results: We developed a new angiographic
system using Steerable Microcatheter and Outer Cannula of puncture
needle without sheath and parent catheter (hereinafter referred to
as “SMOC”).
In this case, we selected this system to reduce the risk of puncture
complication.
A 2.4Fr. steerable microcatheter (Swift NINJA, Sumitomo Bakelite,
Tokyo, Japan) was inserted from femoral artery through the outer
cannula of a puncture needle and advanced the target vessel using
microguidewire.
The streerable microcatheter could be reached to a proper hepatic
artery by using SMOC without the use of a parent catheter and sheath.
We could repeat HAIC from a proper hepatic artery once a month
without any complication. After 3 times of this treatment, therapeutic
effect was stable disease (SD) in response evaluation criteria in solid
tumor (RECIST).
Discussion: If vessel tortuosity is mild, transarterial therapy with
SMOC can be successfully implemented.
Future investigation will be necessary to determine the duration of
postprocedual bed rest and evaluate the complication rate including
puncture site hematoma.
Take-home Points: Transarterial therapy with SMOC is expected to
be a new angiographic system.
It is useful for the case which has a high risk of puncture complication.

P-695
Through-and-through technique in superior mesenteric artery
stenting via celiac artery collateral for totally occlusion
L.G.M. Valle, V.O. Carvalho, R.B. Martins, P.M. Falsarella,
D.L.N. Martins, F.A.C. Junior, A. Rahal Jr, J.M. Motta-Leal-Filho,
B.B. Affonso, F.L. Galastri, R.G. Garcia, F. Nasser
Interventional Radiology, Hospital Israelita Albert Einstein, São Paulo,
Brazil
Clinical History/Pre-treatment Imaging: A 79-year-old man with
atypical abdominal pain, during complete clinical screening was found
in an angiotomography a severe stenosis in superior mesenteric artery
(SMA) ostium. Chronic mesenteric ischemia was given as a diagnosis
of exclusion for abdominal pain.
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Treatment Options/Results: An anterograde access of SMA by a right
femoral catheterization was tried using guide wire 0.035 (Terumo) and
0.014 (Runthrough), RDC catheter 7F and Cobra catheter 2 5F. With
failure of transposition of the lesion, we chosen approach by the celiac
artery collateral.
A celiac trunk artery was catheterized using the RCD catheter 7F and
a selective catheterization of gastroduodenal artery was performed
followed the lesion cross in AMS using a crossing guide wire
(Runthrough), replaced by steerable guide wire (Stabilizer), but we
couldn´t pass the devices (balloon and stent) through the lesion for
lack of support.
We capture the guide wire in Aorta using a goose neck (Snare Kit 6F) by
left femoral artery access and use the through-and-through technique.
A pre dilatation using a catheter balloon Trek coronary 2x20 by
anterograde access was performed, followed an implant of selfexpanded Stent Protégé Everfex 7x40 because of the sharp angle
between aorta and SMA and a Balloon expanded Stent Express LD
7x37 through the ostium.
Discussion: Ostial lesion is associated with plaques along the aortic
wall that encroach the origin of the celiac trunk, SMA and renal artery.
Lesion characteristics influence the approach, materials, ease of
crossing, anchoring capability of the devices, as well as their stability.
Take-home Points: Endovascular recanalization of chronic SMA
occlusions is a safe and effective.

P-696
Gastroduodenal artery pseudoaneurysm bleeding into a
pancreatic pseudocyst– successfull treatment with coils
embolization
C. Maciel1, P. Vilares Morgado2, J. Paquete2
1Radiology, CHVNG/E, Porto, Portugal, 2Department of Radiology,
Hospital S. João - Porto, Porto, Portugal
Clinical History/Pre-treatment Imaging: 39-year-old man with
chronic pancreatitis due to alcohol abuse presented to the emergency
department with upper abdominal pain radiating to the back and
decreasing hematocrit values (drop from 13.4 g/dL to 8.1 g/dL). Few
hours later the patient started with melena. An upper endoscopic
study and colonoscopy found no evidence of active bleeding.
A multiphase abdominal CT was performed. An abdominal CT
obtained 5 months before was retrieved, showing features of chronic
pancreatitis, with pancreatic calcifications and a pseudocyst.
Treatment Options/Results: An angiographic study was performed,
confirming the diagnosis of gastroduodenal artery pseudoaneurysm
(PSA) bleeding into a pseudocyst and providing excelent anatomic
detail of the peri-pancreatic arterial anatomy.
We performed PSA embolization with coils, according to the
“sandwich” technique. Of note, it was possible to preserve the flow
from the gastroduodenal artery to the hepatic circulation via the
superior pancreaticoduodenal arcade due to a meticulous placement
of the proximal coils.
The patient had a fast recovery, with resolution of the abdominal pain
and melena.
Discussion: The imaging findings in the acute setting revealed
a gastroduodenal artery PSA, which has eroded and bled into a
pancreatic pseudocyst. According to the clinical history, we assume
that the blood coming from the PSA rupture has drained through
the pancreatic duct into the duodenum (hemosuccus pancreaticus)
causing the melena.
Take-home Points: In a patient with chronic pancreatitis, presenting
with acute abdominal pain and melena, think in pancreatitis vascular
complications, namely PSA related. CT imaging can stablish an
accurate diagnosis and PSA embolization is an effective and minimaly
invasive treatment.

Posters

CIRSE 2018 Abstract Book

P-697
Embolisation of a visceral aneurysm of the distal tract of a
mesocolic branch with origin from splenic artery: tips and
tricks
G. Capurri, C. Marcato, E. Epifani, A. Andreone, I. Paladini,
M. Fantoni, R. Zannoni
Department of Radiology (Chief G. Crisi MD), Azienda ospedalierouniversitaria of Parma, Parma, Italy
Clinical History/Pre-treatment Imaging: Male, 69 y, with angio-CT
occasional finding of an aneurysm (32x27 mm) of a mesocolic branch
with origin from the proximal tract of the splenic artery (40 cm from
the vessel’s origin) which was subjected to diagnostic angiography in
July, with indication for embolisation treatment.
Treatment Options/Results: In August the patient was admitted for
the endovascular procedure.
Right femoral access, 6F introducer.
Traditional catheters did not stabilize the system and the microcatheter
could not reach the aneurysm because of the angle of origin and the
length of the vessel; it has been therefore necessary to use a cut pigtail
catheter that made the system stable by positioning itself in the vessel
for a sufficiently long stretch, allowing the 170 mm microcatheter
(Prowler, Codman) to reach the aneurysm.
The aneurysm and the vessel tracts immediately downstream and
upstream were embolised with 2, 2.5 and 3 mm detachable coils
(Target, Stryker), until complete exclusion of the aneurysm from the
flow.
Angio-CT in September: reduction of the aneurysm sac, excluded from
the circle.
Discussion: In visceral aneurysms with high risk of rupture, the goal is
to prevent aneurysms expansion by excluding them from the arterial
circulation. Nowadays endovascular procedures have increased the
available options treatment to comorbid patients not suitable for
open repair.
Take-home Points: According to our experience, endovascular
treatment must be considered as the first therapeutic choice even if
sometimes, when the aneurysms are hard to reach, it may be necessary
to act outside the box to obtain the result and avoid surgery.

P-698
Interventional management of hepatic rupture after laparoscopic adrenalectomy
J.A. Hwang1, H.N. Lee1, S.K. Cho2, S.W. Shin2, W.-H. Lee3
1Department of Radiology, Soonchunhyang University Cheonan
Hospital, Cheonan, Korea, 2Department of Radiology, Samsung
Medical Center, Sungkyunkwan University School of Medicine, Seoul,
Korea, 3Radiology, Soonchunhyang University Cheonan Hospital,
Cheonan, Korea
Clinical History/Pre-treatment Imaging: A 25-year-old
man suspected MEN type II had operation history due to left
pheochromocytoma and medullary thyroid carcinoma. Two small
nodules in right adrenal gland was followed up with CT. Right
adrenalectomy was scheduled due to increased size and persistent
hypercalcitoninemia. In lateral decubitus position, 4 ports with liver
retraction holder were utilized. Adrenal dissection was performed
without any difficulty.
On POD2, marked elevation of LFT with decreased hematocrit was
noted. CT revealed no signs of extravasation but large hematoma
at right subhepatic and perihepatic spaces with severe mass effect.
Flattening of portal vein compressed by enlarging hematoma
and appropriate intervention was recommended for subsequent
deterioration of hepatic function on radiologic report.
Treatment Options/Results: Emergent visceral angiography
demonstrated numerous foci of petechial extravasation along entire
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right lateral hepatic margin. Gelfoam embolization was performed
centered on right posterior hepatic branch. Successful “pruning”
of peripheral branches was achieved on the postembolization
angiography. Percutaneous drainage catheter was also placed into
perihepatic space. The patient was eventually discharged on POD 7
without further significant events.
Discussion: Hepatic injuries after laparoscopic surgery can be
classified into 2 types, focal direct injury type due to retractor blade
and parenchymal congestion type due to prolonged compression.
We report the first case of hepatic rupture after laparoscopic
adrenalectomy, which successfully treated with interventional
management.
Take-home Points: As for postoperative bleeding, interventionalist
should scrutinize entire margin of liver, not just around operation and
retraction area to avoid omitting obscured focus.
Interventional option is always available even in postoperative lifethreatening hepatic rupture with subcapsular hematoma.

P-699
Visceral artery aneurysm with bleeding involving inferior
mesenteric artery in neurofibromatosis type I successfully
treated by embolization
S.W. Ji, U.R. Kang, Y.H. Kim
Radiology, Daegu Catholic University Medical Center, Daegu, Korea
Clinical History/Pre-treatment Imaging: A 54-year-old woman with
neurofibromatosis type I was referred for mesenteric bleeding along
inferior mesenteric artery with multiple aneurysms. She had suffered
sudden onset sharp abdominal pain during defecation. Enhanced CT
scan showed multiple aneurysms along inferior mesenteric artery with
mesenteric hemorrhage and hematomas.
Treatment Options/Results: She successfully treated with selective
embolization with micro-coils.
Discussion: Neurofibromatosis type I can make alterations in the
media and adventitia of artery, and saccular or fusiform aneurysms
are developed in affected artery. Visceral artery aneurysm as involving
site is rare. To my knowledge, only three cases of superior mesenteric
artery aneurysm associated with neurofibromatosis type I have been
reported, and no case of inferior mesenteric artery involvement has
been reported.
Take-home Points: Neurofibromatosis can involve inferior mesenteric
artery, and make aneurysmal change.

P-700
Multiple renal aneurysms involving the main branch.
Percutaneous resolution with combined technique of coils and
Flow diverting stent.
J.R. Mieres1, R. Cárdenas1, C. Fernández1, O. Santaera2, R. Farfan1,
A.E. Rodríguez1
1Interventional Cardiology, Sanatorio Otamendi, Buenos Aires,
Argentina, 2Interventional Cardiology, Sanatorio Las Lomas, Buenos
Aires, Argentina
Clinical History/Pre-treatment Imaging: Patient is 50 years old,
with right lumbar pain for months of evolution, she undergoes a CT
scan that show multiple RAA, one of them of the size 26 x 12 mm
proximal and a second of the size 8 x 6 mm distal, this first involves
the exit of the lower renal branch. Selective renal intervention is
performed, and with Neuroslider microcatheter, Acandis, Germany,
five microcoils, Barricade, Taewoong Medical, South Corean in the
proximal aneurysm and two microcoils in distal aneurysm are placed.
Subsequently, a Flow- diverting stent 6 x 40 mm Derivo, Acandis,
Germany was implanted to cover the roof of these two aneurysms up
to the distal third of the trunk of the Right Renal Artery. Four months
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later, angiography was performed, confirming complete exclusion
with preservation the renal branch...
Treatment Options/Results: Combined with coils and Flow- diverting
stent is a technique that combines the treatment of the RAA to
preserve main branches. These multilayer stent generates different
flows in the aneurysm and in the main branches. What generates a
thrombosis of the aneurysm with preservation of its main branches.
Discussion: The incidence of rupture is high in aneurysms > 2 cm, it
is generally accepted that aneurysms with a diameter> 20 mm should
be treated. Traditionally, RAA were treated by open surgery, with rates
of major complications close to 8%. The percutaneous treatment has
increased significantly.
Take-home Points: RAA, although infrequent, are potentially fatal.
The Flow- diverting stent is a device to be taken into account in RAA
that compromises important branches.

P-701
Glue embolization technique under inflow and outflow control
by balloon occlusion for renal arteriovenous malformation
H. Yamaguchi, A. Yamamoto, J. Tamai, Y. Kobayashi, S.-I. Kumita
Radiology, Nippon Medical School, Tokyo, Japan
Clinical History/Pre-treatment Imaging: Renal arteriovenous
malformation (RAVM) is a rare vascular malformation that causes
hematuria. We report a case of RAVM found in gross hematuria in
a 45-year-old woman. Abdominal contrast-enhanced computedtomography scans for hematuria examination showed the RAVM.
Right renal arteriography demonstrated a high-flow RAVM.
Treatment Options/Results: Transarterial embolization (TAE) was
performed with n-butyl-2-cyanoacrylate (NBCA) under inflow and
outflow control by balloon occlusion. Technical and clinical success
was obtained without any serious adverse events.
Discussion: Treatment for the RAVM has evolved from open
nephrectomy to TAE. We used a NBCA, which is one of the liquid
embolization agents that have a good outcome among various
embolization materials. However, liquid embolization agents are
difficult to control, and failure to control has the migration to systemic
circulation and the risk of pulmonary arterial embolism. Therefore, TAE
under inflow and outflow control was performed.
Take-home Points: Glue embolization for high-flow arteriovenous
malformation under inflow and outflow control by balloon occlusion
was an effective technique that could safely embolize the entire target
vessels.

P-702
Endovascular treatment of a complex renal artery aneurysm
with a p64 flow modulation device
M. Nogueira1, R.C. González2, A.A. Vega2
1Radiology, Hospital Pedro Hispano, Porto, Portugal, 2Interventional
Radiology, Hospital Universitario Puerta de Hierro, Madrid, Spain
Clinical History/Pre-treatment Imaging: 52-year-old woman,
diagnosed with a bronchial carcinoid tumor, performs a abdominopelvic CT scan which shows a complex 21 mm aneurysm involving the
main right renal artery with four arteries arising from the aneurysm
sac.
Treatment Options/Results: Treatment options were discussed,
which included a covered stent graft and coil embolization,
nevertheless, they were precluded due to the aneurysm complexity.
We decided to use a p64 flow modulation device, normally used in
the treatment of intracranial aneurysms. The main goal of using this
type of stent was to redirect blood flow in such a manner that it would
remove pressure from within the aneurysm sac, thereby, preventing
rupture.
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The flow-diverting stent was successfully deployed, between the
main renal artery and the lower artery arising from the aneurysmal
sac which vascularized the lower half of the right kidney.
One year follow-up CT shows a 30% decrease in size of the aneurysm
and patency of all arising arteries, without any evidence of renal
infarction.
Discussion: Renal artery aneurysms particularly when involving
branches of the main renal artery may be challenging.
Treatment options include surgical exclusion, bypass, or simple
ligation.
Endovascular options include covered stent graft exclusion and coil
embolization. Complex peripheral aneurysm anatomy, with major
branches in the immediate vicinity or arising from the aneurysm, may
impede endovascular management with conventional stent grafts or
coil embolization. Flow-diverting stents may prove a valuable tool in
such cases.
Take-home Points: Flow-diverting stents may be a valuable treatment
option for renal artery aneurysms with complex anatomy.

TIPS and portal vein intervention
P-703
Comparison of efficacy and safety of transjugular intrahepatic
portosystemic shunt (TIPS) creation using 8- VS 10-mm PTFEcovered stents for the treatment of refractory ascites in
patients with cirrhosis and portal hypertension
G. Kroma1, J. Lopera2, A. Garza-Berlenga2, R. Suri3, J. Walker2,
A.M. Zafar2, P. Mandal2, A. Haq2, L. Abazid2, M. Vela2
1Vascular and Interventional Radiology, University of Texas Health
Science Center at San Antonio, San Antonio, TX, United States of
America, 2Radiology, University of Texas Health Science Center at San
Antonio, San Antonio, TX, United States of America, 3Interventional
Radiology, University of Texas Health Sciences Center San Antonio, San
Antonio, TX, United States of America
Purpose: To compare the efficacy and safety of TIPS using 10 VS 8-mm
stent in a consecutive series of patients with cirrhosis and refractory
ascites (RA).
Material and methods: The IRB approved this retrospective study
and informed consent was waived. A 100 patients with liver cirrhosis
and RA had undergone TIPS between 01/2010 and 12/2014.
Baseline characteristics of the patients including age, sex, MELD
score, degree of hepatic encephalopathy (HE), and pre/post-TIPS
PortoSystemic Gradient (PSG) were recorded. These variables were
compared across the two groups using two tailed student’s t and chisquare tests for qualitative and quantitative variables.
Multivariate Cox regression analyses were performed with postTIPS ascites and HE as the outcome variables. P<0.05 was considered
significant for all statistical analyses.
Results: 32 patients were excluded for death, transplantation, or no
follow up. Total of 68 patients were included (33 with 8 mm and 35
with 10 mm stents). Pre-TIPS demographic and clinical characteristics
of the two groups were comparable(p>0.05).
Post-TIPS PSG was significantly lower in the 10-mm group (mean±SD
6±2.8)than the 8 mm group(8±3.1, p=0.033,two-tailed t-test).
The multivariate Cox regression analysis showed the size of the stent to
be the only significant factor with the long term need for paracentesis
was greater in the 8-mm group. The multivariate Cox regression
analysis for post-TIPS incidence of (HE) demonstrated no significant
difference between 8mm and 10 mm stents (p=0.125).
Conclusion: A10-mm TIPS stent leads to better control of RA in
cirrhotic patients, compared with an 8-mm stent, without increasing
the incidence of hepatic encephalopathy.
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P-704
The future liver remnant volume (FLR) in partial associating
liver partition and P4 vein ligation combining trans-ileocecal
portal vein embolization for staged hepatectomy (Modified
ALPPS-TIPE)
M. Maruyama, M. Nakamura, H. Araki, R. Yoshida, S. Ando,
T. Yoshizako, H. Kitagaki
Radiology, Shimane University Faculty of Medicine, Izumo, Japan
Purpose: To compare increasing rate of FLR (future liver remnant
volume) of Modified ALPPS-TIPE (partial associating liver partition and
P4 vein ligation combining trans-ileocecal portal vein embolization
for staged hepatectomy) with that of only TIPE (trans-ileocecal portal
vein embolization).
Material and methods: Recently, a new technique for hepatic
resection that is performed in two stages called associating liver
partition and portal vein ligation for staged hepatectomy (ALPPS)
has been reported. In our hospital, Modified ALPPS-TIPE has been
adopted. From 2012 to 2017, 12 patients underwent Modified ALPPSTIPE or TIPE for right or extended right hepatectomy. The indication
for Modified ALPPS-TIPE was very small %FLR: less than 30%. %FLR was
calculated as follows; [future liver remnant volume; FLR (ml) / total liver
volume;TLV(ml) - tumor volume(ml)] ×100. Two patients underwent
Modified ALPPPS-TIPE (Modified ALPPS-TIPE group). Ten patients
underwent only TIPE (TIPE group). TIPE was performed using absolute
ethanol. Computed tomography volumetry was performed before and
1 week (Modified ALPPS-TIPE group) or 3 weeks (TIPE group) after the
procedure to measure FLR, TLV and tumor volume by semiautomatic
segmentation. The FLR ratio [post FLR(ml) after the procedure / pre
FLR(ml) before the procedure] was calculated. We compared the FLR
ratio of the Modifeid ALPPS-TIPE group with that of the TIPE group.
Results: All procedures succeeded. No procedure-related
complications were recorded. The mean FLR ratio of TIPE group was
1.21 (mean±SD 1.21±0.15), the mean FLR ratio of Modified ALPPS-TIPE
group was 1.52 (mean±SD 1.52±0.18).
Conclusion: The Modiffied ALPPS-TIPE increased the FLR more than
only TIPE alone.

P-705
Effect of additional segment 4 portal vein embolisation
compared with right portal vein embolisation alone on
future liver remnant in patients with colorectal cancer liver
metastases
C.J. Hammond1, J.V. Patel2, S. Ali3, H. Haq3, P. Lodge4
1Vascular Radiology, Leeds Teaching Hospitals NHS Trust, Leeds, United
Kingdom, 2Department of Radiology, The General Infirmary at Leeds,
Leeds, United Kingdom, 3School of Medicine, University of Leeds, Leeds,
United Kingdom, 4HPB and Transplant Unit, St James’s University
Hospital, Leeds, United Kingdom
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Results: 105 patients underwent PVE and 60 met the inclusion
criteria. 38 underwent RPVE and 22 underwent RPVE+ 4. 47 patients
had undergone median 6 cycles of prior chemotherapy. 18 patients
had FRL metastases at PVE and 16 had undergone subsegmental
metasasectomy in the FRL. Assessments of the degree of hypertrophy
[DH] of segments 2/3 were made at median 35 (interquartile range
30-49) days after PVE. RPVE+ 4 resulted in a significantly greater
increase in DH than RPVE (7.7± 1.8% vs 11.3± 2.6%,p= 0.011). No
confounding association between baseline variables and the decision
to undertake RPVE or RPVE+ 4 was identified. Median survival was 2.4
years and was not influenced by segment 4 embolisation.
Conclusion: RPVE+ 4 results in greater DH of segments 2/3 than RPVE
in people with CLRM.

P-706
Efficiency of endovascular treatment for portal venous
thrombosis after living donor liver transplantation and its
relationship with thrombus property
K. Tokunaga, A. Furuta, S. Kohno, R. Imamine, S. Kawahara,
H. Shimizu, S. Arizono, H. Isoda, K. Togashi
Department of Diagnostic Imaging and Nuclear Medicine, Kyoto
University Graduate School of Medicine, Kyoto, Japan
Purpose: To evaluate the efficiency of endovascular treatment for
portal venous thrombosis (PVT) after living-donor liver transplantation
(LDLT) with the relation with the condition of the thrombus.
Material and methods: We retrospectively reviewed all 417
patients who underwent LDLT at our institution from January 2008
to December 2017. Among them, 37 cases were diagnosed PVT after
LDLT. Endovascular treatment was performed in 14 cases, including
intraportal thrombolysis (n = 5), thrombolysis and balloon angioplasty
(n = 3), and combination with stent placement (n = 6). 10 cases had
acute thrombus, while other 4 cases had chronic thrombus. Every
patient received one-year follow-up with multidetector computed
tomography.
Results: Technical success was achieved in all 14 cases (100%). Primary
patency rates (%) at immediate after the 1st treatment, 1 week, 1
month, 3 months, and 1 year were 93%, 86%, 78%, 68%, and 68%,
respectively. Assisted primary patency rates (%) at immediate after
the 1st treatment, 1 week, 1 month, 3 months, and 1 year were 93%,
93%, 93%, 84%, and 84%, respectively. Considering the thrombus
condition, overall primary patency rate and assisted primary patency
rate were 70% and 90% in acute thrombus, while 50% and 75% in
chronic thrombus. Three cases have dropped out throughout 1-year
follow-up.
Conclusion: Endovascular treatment could be an effective therapeutic
option especially for acute PVT after LDLT. However, comparable
patency for chronic thrombus could be obtained by performing
endovascular treatment more than twice. It could help achieve midterm patency of the portal vein if succeeded.

Purpose: In patients with colorectal cancer liver metastases [CRLM],
right portal vein embolisation [RPVE] is used to increase the volume
of the future remnant liver [FRL] before major hepatic resection. It
is not established whether embolisation of segment 4 in addition
RPVE [RPVE+ 4] induces greater hypertrophy of the FRL. Limitations
of prior studies include heterogenous populations and use of metrics
of hypertrophy sensitive to baseline variables.
Material and methods: From 2010 to 2015, consecutive patients
undergoing RPVE or RPVE+ 4 for CRLM, who had not undergone prior
major hepatic resection and in whom imaging was available were
included in a retrospective study. Data were extracted from hospital
electronic records. Volumetric assessments of segments 2-3 were
made on cross-sectional imaging before and after embolisation and
corrected for standardised liver volume.
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P-707
Persistence of gastric or esophageal varices on final transTIPS angiography increases TIPS revision rate after PTFEcoveredstent shunt creation
L.C. Pescatori1, B. Moulin2, O. Chevallier2, M. Latournerie2,
S. Gehin2, M. Midulla2, R. Loffroy2
1Postgraduation School in Radiodiagnostics, University of Milan, San
Donato Milanese, Italy, 2Center for Mini-Invasive Interventional and
Endovascular Therapies - Department of Diagnostic and Therapeutic
Radiology, Centre Hospitalier Universitaire de Dijon, Dijon, France
Purpose: To assess the association between final 10-mm
polytetrafluoroethylene (PTFE)-covered stent transjugular intrahepatic
portosystemic shunt (TIPS) angiographic parameters and free shunt
revision survey.
Material and methods: Retrospective study of TIPS created between
October 2012 and March 2015 with 10-mm PTFE-covered stents in
67 patients. Final trans-TIPS angiographies were reviewed by two
radiologists, blinded to the outcomes, to assess persistence of gastric
or esophageal varices and geometric parameters as hepatic vein to
parenchymal tract angle (Angle A), portal vein to stent angle (Angle C),
intra-TIPS angle (Angle B) and stent to hepato-caval junction distance
(Distance D). Series of two comparison groups were generated with
persistence of varices or not, the 25th, 50th, and 75thpercentile as cutoff
for each angle and a 15-mm distance as cutoff for distance D. Kaplan
Meier free shunt revision curves were then created and compared
with Log Rank test.
Results: Mean follow-up duration was 455 days. Thirteen (19.4%)
patients had shunt revision. Significant free shunt revision survey
difference was found between post-procedural angiographic
persistent varices group and the group without varices (P=0.0001).
Shunt revision rate at 3, 12 and 24 months was respectively 13, 29,
and 39% in the group with varices versus 0.2, 7 and 2.7% in the group
without. No difference was found between groups for angles A, B, C
and distance D.
Conclusion: Persistence of gastric or esophageal varices on final transTIPS angiography increases TIPS revision rate after PTFE-covered stent
shunt creation whereas geometric parameters have no influence.

P-708
The utility of ICGK-F (future liver remnant plasma clearance
rate of indocyanine green) for predicting post-hepatectomy
liver failure (PHLF) and increasing rate of %FLR (future liver
remnant volume to total liver volume) after PVE (portal vein
embolization) using absolute ethanol compared with that of
gelatin particles
M. Maruyama, M. Nakamura, H. Araki, R. Yoshida, S. Ando,
T. Yoshizako, H. Kitagaki
Radiology, Shimane University Faculty of Medicine, Izumo, Japan
Purpose: To evaluate the utility of future liver remnant plasma
clearance rate of indocyanine green (ICGK-F) after portal vein
embolization(PVE) for predicting post-hepatectomy liver failure (PHLF)
compared with % future liver remnant volume to total liver volume
(%FLR), and the increasing rate of %FLR (%FLR ratio) after PVE using
absolute ethanol compared with that of gelatin particles.
Material and methods: PVE procedures in 22 patients from 2010 to
2017 was analyzed. %FLR =future liver remnant volume (ml)/[total liver
volume (ml) − tumor volume (ml)]×100, ICGK-F= ICGK × %FLR/100 were
calculated before and 3 weeks after PVE. The %FLR ratio (post %FLR /
pre %FLR) of the Ethanol group(n=17) was compared with that of the
Gelatin group(n=5). PHLF was categorized according to the criteria of
the International Study Group of Liver Surgery (ISGLS). We compared
both the ICGK-F and %FLR after PVE of the PHLF grade A group with
those of the PHLF gradeB/C group.
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Results: Twenty patients underwent hepatectomies. ICGK-F after PVE
of PHLF grade A group (mean±SD 0.076±0.019, n=16) was statistically
higher than that of PHLF grade B/C group(mean±SD 0.040±0.011, n=4),
but there was no statistically significance between %FLR of PHLF grade
A group and that of PHLF grade B/C group. The %FLR ratio of Ethanol
group (mean±SD 1.23±0.17) was statistically higher than that of Gelatin
group (mean±SD 1.12±0.04).
Conclusion: ICGK-F after PVE of PHLF grade A group was statistically
higher than that of PHLF grade B/C group.The increasing rate of %FLR
after PVE using absolute ethanol was statistically higher than that of
gelatin particles.

P-709
Efficacy of transjugular intrahepatic portosystemic shunt for
refractory ascites in patients with renal dysfunction
A.C. Burgos1, A. Riaz2, L. Kulik 3, R.J. Lewandowski4, B. Thornburg2
1Interventional Radiology, Northwestern University Feinberg School
of Medicine, Chicago, IL, United States of America, 2Interventional
Radiology, Northwestern Memorial Hospital, Chicago, IL, United States
of America, 3Hepatology, Northwestern Memorial Hospital, Chicago,
IL, United States of America, 4Interventional Radiology, Northwestern
University, Chicago, IL, United States of America
Purpose: To assess the impact of transjugular intrahepatic
portosystemic shunt (TIPS) for refractory ascites in patients with renal
dysfunction. We hypothesize that despite impaired fluid excretion,
TIPS is effective for the control of ascites in patients with renal
dysfunction.
Material and methods: We retrospectively compared cirrhotic
patients with refractory ascites and renal dysfunction (creatinine ≥
1.5 mg/dL) who underwent TIPS (2005-2015) to a matched control
cohort (age, bilirubin, albumin, and INR) with normal renal function
who also underwent TIPS for refractory ascites. Outcome measures
were frequency of large volume paracentesis (LVP) (paired t-tests)
and transplant-free survival from TIPS (Kaplan Meier). P < 0.05 was
considered significant.
Results: TIPS was successful in all patients; 64 in each arm. Median
age of patients with renal dysfunction was 62 years and 59 years in
patients with normal renal function. Median baseline MELD/MELD-Na
in the renal dysfunction cohort were 18/21, respectively, and 13/17 in
the control cohort. These differed due to the effect of creatinine. The
frequency of LVP per month decreased after TIPS in both groups (2.50
vs. 0.28, p < 0.001, in the renal dysfunction cohort, and 1.84 vs. 0.38, p <
0.001, in the control cohort). There was a greater absolute decrease
in mean LVP per month in patients with renal dysfunction (2.23 vs.
1.46, p = 0.03). One-year transplant-free survival was similar among
renal dysfunction and control cohorts (77% and 79%, respectively).
Conclusion: TIPS alleviates ascites in patients with renal dysfunction
as effectively as in patients with normal renal function.

P-710
Usefulness of 4D-CT in balloon-occluded retrograde transvenous obliteration (BRTO) for gastric varices
Y. Furuta, M. Shimohira, S. Kazushi, K. Ohta, T. Goto, Y. Sawada,
Y. Shibamoto
Radiology, Nagoya City University Graduate School of Medical
Sciences, Nagoya, Japan
Purpose: The purpose of this study was to evaluate the usefulness
of four-dimensional computed tomography (4D-CT) before balloonoccluded retrograde transvenous obliteration (BRTO) for gastric
varices.
Material and methods: From October 2015 to December 2017, 15
patients, 11 males and 4 females, with a median age of 65 years (range,
29–80 years), underwent 4D-CT before BRTO for gastric varices. 4D-CT
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images were acquired by continuous shooting at an interval of 1 or 2
seconds from 10 to 40 seconds after injection of a nonionic contrast
material (100 ml; 5 ml/s). We evaluated whether 4D-CT could visualize
afferent and draining veins of gastric varices.
Results: On 4D-CT, the afferent vein was the short gastric vein in 9
cases, the left gastric vein in 7, and the posterior gastric vein in 7. The
draining vein was a gastrorenal shunt in 14, the left gastric vein in 3,
and a gastrocaval shunt in 1. According to the findings of 4D-CT, BRTO
was attempted. In all cases, balloon-occluded retrograde transvenous
venography was performed at the draining vein identified with 4D-CT.
Then, the gastric varices were successfully visualized and BRTO was
accomplished. As a result, there was no recurrence of gastric varices
in 14 of 15 (93%) with a median follow-up of 21 months (range, 2–27
months).
Conclusion: The 4D-CT appears to be useful in BRTO for gastric
varices.

P-711
Novel approach for anterograde obliteration of gastric varices
utilizing intravascular ultrasound
R. Melikian1, H. Aryafar2
1Radiology, University of California San Diego, San Diego, CA, United
States of America, 2Department of Radiology, UCSD Medical Center,
San Diego, CA, United States of America
Purpose: To describe a novel approach for anterograde obliteration
of gastric varices (GV) via a transjugular intrahepatic route utilizing
intravascular ultrasound (IVUS).
Material and methods: Retrospective analysis of six patients at a
single institution from December 2014 to July 2017 who underwent
either anterograde only or anterograde and retrograde transvenous
obliterations of gastro-esophageal (GOV) or isolated GV’s utilizing IVUS
for anterograde access. Two of the six cases were complex involving
splenic vein thrombolysis. Embolization materials included coils,
plugs, cyanoacrylate, and 3% Sotradecol/Lipiodol foam solution.
Patients were followed clinically and had post-procedural imaging
and/or endoscopy.
Results: GOV’s and isolated GV’s were technically successfully treated
in 83% of cases (5/6) with one treatment terminated early due to
unsuccessful recanalization of a chronically thrombosed splenic vein.
Right hepatic vein (RHV) to the right portal vein (RPV) was selected
for intrahepatic access in 66% of the cases and MHV to the LPV in 33%.
Average number of intrahepatic needle passes utilizing IVUS was 1.8.
Average procedure start to first portal venogram time of 44.6 minutes.
Retrograde obliteration techniques were combined with anterograde
in 50% (3/6) of cases. TIPS stents were contraindicated due to hepatic
encephalopathy and acute liver failure. One patient was lost to
follow-up. GV’s were significantly decreased in size or obliterated
in 100% (4/4) of cases on follow-up cross-sectional or endoscopic
imaging. There was one complication of biliary sepsis. Re-bleeding
occurred in one patient though follow-up endoscopy was negative.
Conclusion: TIPS access with IVUS guidance is a safe and effective
alternative approach for anterograde obliteration of gastric varices.
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P-712
Transjugular intrahepatic portosystemic shunt using a new
controlled expansion e-PTFE covered stent: single center experience with short term follow-up
R. Miraglia1, L. Maruzzelli1, I. Petridis2, R. Volpes2, F. Tuzzolino3,
A. Luca1
1Diagnostic and Therapeutic Services, Mediterranean Institute for
Transplantation and Advanced Specialized Therapies (IsMeTT),
Palermo, Italy, 2Hepatology and Gastroenterology Unit, Mediterranean
Institute for Transplantation and Advanced Specialized Therapies
(ISMETT), Palermo, Italy, 3Research Office, Mediterranean Institute
for Transplantation and Advanced Specialized Therapies (ISMETT),
Palermo, Italy
Purpose: To evaluate short-term outcome of TIPS using the new
controlled-expansion e-PTFE covered stent (CES) in patients with
portal hypertension complications.
Material and methods: Between 7/2016 and 12/2017, 67 consecutive
patients received TIPS using CES. Efficacy and complications rate were
evaluated.
Results: TIPS indications were: refractory ascites (n=39), variceal
bleeding (n=21), other (n=7). Mean age 58.2 yrs (±12.3), mean follow-up
5.9 months (±4.5, range 1-19). 26 patients had partial/subtotal portal
vein thrombosis. In 61 patients TIPS was dilated to 8 mm of diameter
reaching the hemodynamic target of a porto-caval pressure gradient
(PPG) ≤ 10 mmHg. In 6 patients, not reaching the hemodynamic
target (2 with subtotal portal vein thrombosis), the stent was dilated
to 10 mm of diameter during the same session. Mean PPG preTIPS was 15.6 mmHg (±4.8), post-TIPS was 6.4 mmHg (±2.6). Grade
I-II encephalopathy was registered in 14 patients (20%). Portal vein
thrombosis partially/completely resolved in 21/26 patients. Overall
clinical success was achieved in 56/66 patient (84%). In detail: 77% in
refractory ascites, 95% variceal bleeding, 100% other indications. One
patient was lost in the follow up. TIPS revision with stent dilatation
to 10 mm was performed in 6 patients (9%): 3 patients with ascites
persistence, without evidence of stent dysfunction, 3 patients for stent
stenosis/occlusion. 14 patients (20%) died in the follow-up for causes
not related to TIPS (2-11 months after TIPS). 5 patients (7%) underwent
liver transplant (2-6 months after TIPS) for their end stage liver disease.
Conclusion: CES for TIPS creation is associated with a good shortterm outcome.

P-713
Safety and effectiveness of portal vein embolization utilizing
n-Butyl cyanoacrylate for contralateral lobe hypertrophy prior
to liver resection: a systematic review and meta-analysis
E. Wajswol, T. Jazmati, A. Kumar
Radiology, New Jersey Medical School, Newark, NJ, United States of
America
WITHDRAWN

P-714
Angiographic anatomy of the left inferior phrenic vein and left
adrenal vein in patients with normal liver - anastomoses with
portal venous system
T. Araki, H. Okada, A. Imaizumi, H. Onishi
Department of Radiology, University Hospital, University of Yamanashi,
Yamanashi, Japan
Purpose: The left inferior phrenic vein (LtIPV) can turn the gastrorenal
shunt for gastric varices under portal hypertension. However, there
has been no report that described the entirety of LtIPV under normal
liver condition. The aim of this study was to evaluate the entirety of
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LtIPV and left adrenal vein (LAV) focused on anastomoses with portal
venous system (PVs) based on retrograde venography of LtIPV and
LAV.
Material and methods: Overall, 218 patients had an adrenal venous
sampling from April 2012 until Feb 2017, and 218 and 196 patients
underwent LAV and LtIPV venography, respectively. For venography
of LtIPV, contrast materials were injected by hand through a high-flow
microcatheter inserted into LtIPV. LtIPV and LAV anastomoses with PVs
were defined as direct demonstration of portal vein during retrograde
venography of LtIPV and LAV (direct confirmation) or existence of
“to and fro” vein which was confirmed to be an anastomosis using a
previous enhanced CT (indirect confirmation) finding.
Results: Twenty-one percent (46/218) of patients had LAV anastomoses
with PVs, including 40 direct and 6 indirect confirmations, and 39%
(76/196) had LtIPV anastomoses with PVs, including 50 direct and 26
indirect confirmation. The size of the anastomotic veins greatly varied
from small to large.
Conclusion: Anastomoses between LAV or LtIPL and PVs were
observed in 21% and 39% of even patients without portal
hypertension, respectively, and the anastomotic veins varied in size.

P-715
Long-term effects of endovasculariIntervention on portal
venous inflow disturbance following liver transplantation
H.D. Jung
Radiology, Hallym University Sacred Heart Hospital, Anyangsi, Korea
Purpose: The purpose of this study was to evaluate the long-term
effects of endovascular intervention on portal vein inflow disturbance
following liver transplantation (LT).
Material and methods: Between January 2004 and December 2014,
1294 patients underwent LT (living donor: 889, deceased donor: 405),
and 39 (33 men, six women; mean age: 58.1 years) were confirmed to
exhibit portal vein inflow disturbance. Those patients then underwent
an endovascular intervention, including angioplasty only (n = 2), stentgraft placement (n = 1) and balloon angioplasty with stent placement
(n = 36). The technical and clinical success, laboratory and manometry
findings, patency, and major complications were retrospectively
evaluated.
Results: The technical success rate was 100%, while clinical success
was achieved in 89.7% of cases. The portal vein patency was 94.1%,
91.0%, and 91.0% at one year, two years, and five years, respectively.
Conclusion: An endovascular intervention using balloon angioplasty
and stent placement represents a safe and effective treatment with
long-term patency for portal vein inflow disturbance following LT.

P-716
Embolization of parastomal and small bowel ectopic varices
utilizing a transhepatic antegrade approach
H. Basseri, S.B. Nair
Department of Radiology, McMaster University, Hamilton, ON, Canada
Purpose: There is sparse data available on the optimal management
of small bowel and parastomal varices. Herein we evaluate a case series
of five patients in whom bleeding small bowel or parastomal varices
were treated utilizing a transhepatic antegrade portal vein approach.
Material and methods: Following ethics approval, we retrospectively
reviewed all consecutive cases of parastomal or small bowel variceal
embolization at our institution from 09/2016-06/2017 and recorded
demographics, indication, cause of portal hypertension, preprocedural MELD and Child-Pugh Scores and location of varices.
Technical success, complications, mortality, recurrent bleeding and
need for re-intervention were assessed.
Results: We treated five patients with recurrent bleeding due to
parastomal (n=3) and small bowel (n=2) varices (M:F, 3:2, age range:
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23-62). All patients were Child-Pugh class A or B and MELD Score range
9-14. All varices were supplied by SMV tributaries. Embolization with
thrombin augmentation was performed via transhepatic antegrade
portal vein approach utilizing coils (n=2), EmbozeneTM Microspheres
(n=2), and combination of both (n=1). Technical success was achieved
in all cases with no procedural complications. Three patients obtained
mean follow-up of 8.6 months of which 2 had no re-bleeding or need
for re-intervention, and 1 developed recurrent bleeding 6 months
following the procedure and subsequently underwent a TIPS
procedure. 2 patients were lost to follow-up but did not present with
rebleeding.
Conclusion: Our case series suggests that a transhepatic antegrade
approach is a safe technique for embolization of bleeding small bowel
and parastomal varices with effective immediate control of bleeding
in these complex medical patients with no surgical options.

P-717
Recanalization of transjugular intrahepatic portosystemic
shunts occlusion with the Rösch-Uchida stiffening cannula
C. Konstantos1, S. Spiliopoulos1, K. Palialexis2, N. Vasiniotis
Kamarinos1, L. Reppas3, M. Tsitskari1, D.K. Filippiadis1, A.D. Kelekis4,
E. Brountzos1
12nd Department of Radiology, ATTIKON University General Hospital,
Athens, Greece, 2Radiology, Aretaieion Hospital, Athens, Greece, 32nd
Department of Radiology, ATTIKON University General Hospital,
Chaidari, Greece, 42nd Department of Radiology, National and
Kapodistrian University of Athens, ATTIKON University General Hospital,
Athens, Greece
Purpose: To report the safety and efficacy of occluded transjugular
Intrahepatic Portosystemic Shunts (TIPS) recanalization using the
stiffening cannula (SC) technique.
Material and methods: This retrospective, single-center, singlearm study, investigated the safety and efficacy of trans-jugular
recanalization of occluded TIPS using the Rösch-Uchida stiffening
cannula (Cook, Ind. USA), in cases of failure to cross the occlusion with
standard catheters. Between October 2015 and October 2017, in total
15 TIPS revisions have been performed due to shunt occlusion. In all
cases in which the initial standard approach to cross the lesion failed,
the SC technique was used. The study’s primary efficacy outcome
measure was technical success, while primary safety outcome measure
was immediate procedure-related complications rate. Secondary
outcome measures included restenosis and peri-procedural adverse
events rates.
Results: In total 15 patients presented with shunt occlusion and seven
(7/15; 46.5%) were successfully crossed using standard angiographic
catheters. In the remaining 8 patients (9 procedures), recanalization
with the SC technique was performed. Technical success was 100%.
No complications or peri-procedural adverse events were noted.
Restenosis was 11.1% (1/9 cases) as only one case of re-occlusion was
noted at 3 months follow up, which was successfully re-treated using
the SC technique and stent graft deployment.
Conclusion: The SC technique is safe and efficient for the
recanalization of occluded TIPS, in cases in which conventional lesion
crossing is not feasible, as to avoid percutaneous transhepatic access
or new TIPS creation.
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P-718
Clinical outcome analysis of TIPS using ePTFE covered
stentgrafts in patients with liver cirrhosis and refractory
ascites
M.B. Pitton1, T. Zimmermann2, S. Schotten1, R. Kloeckner3,
J. Mittler4, A. Weinmann5, C. Düber1
1Diagnostic and Interventional Radiology, University Medical Center
Mainz, Mainz, Germany, 2Internal Medicine, University Medical Center,
Mainz, Germany, 3Department of Diagnostic and Interventional
Radiology, University Medical Center of the Johannes Gutenberg
University Mainz, Mainz, Germany, 4Visceral Surgery, University Medical
Center, Mainz, Germany, 5Internal Medicine, Universitätsmedizin der
Johannes Gutenberg-Universität Mainz, Mainz, Germany
Purpose: Risk factor analysis for overall survival after TIPS using ePTFEcovered stentgrafts in patients with refractory ascites.
Material and methods: 213 patients with liver cirrhosis and refractory
ascites (129 male, 84 female) were treated with ePTFE-covered TIPS.
Cases with portal vein thrombosis, acute or subacute bleeding,
and Budd-Chiari-Syndrome were excluded from this analysis.
Overall survival was analyzed depending on 1. the baseline clinical
characteristics before TIPS (age, sex. etiology of cirrhosis, additional
diagnoses, history of variceal bleeding and/or endoscopic ligation
(EBL), Child-Pugh-stage, number of paracentesis needed, history of
SBP or hepatic encephalopathy (HE), hemodialysis, INR, Bilirubin,
Albumin, Creatinin), 2. procedural complications during TIPS, and 3.
hemodynamic outcome (portosystemic pressure gradient, PSG) after
TIPS, and hemodialysis within 4 weeks after TIPS.
Results: Overall survival was 49.4 +/- 4.7 months. Technical success
was 100%, with a 97.2% primary success rate. 3d- and 30d-mortality
rate was 0.9% and 8.0%, respectively. The reintervention rate was
26.8% (25.8% dilatation/recanalization, 8.9% TIPS reduction during
follow-up). Significant risk factors for survival were age>70y, male
gender, etiology (hepatitis vs. alcoholic), additional diagnosis (cardiac
diseases, and others), creatinin, bilirubin >2mg/dl, Child-C-stage,
and need for hemodialysis within 4 weeks after TIPS. Prior history
of bleeding, EBL, SBP, HE, and hemodialysis before TIPS were not
significant. Procedural complications and PSG after TIPS were also
not statistically significant. However, despite seldom overall, periinterventional bleeding complications were associated with mortality.
Conclusion: Clinical baseline characteristics significantly impact
overall survival after TIPS. Beside liver function and etiology of liver
disease, personal characteristics and co-morbidities should be realized
for risc stratification.

P-719
Comparison between a conventional glue and a new non adhesive ethylene vinyl alcohol (EVOH) based embolic agent in right
portal vein embolization (PVE): a preliminary study
M.M. Panzeri1, M. Venturini2, P. Marra2, L. Augello1, F. De Cobelli2,
A. Del Maschio2
1Radiology, Ospedale San Raffaele, Milan, Italy, 2Radiology, Vita-Salute
University, San Raffaele Hospital, Milan, Italy
Purpose: To assess differences in outcomes after right PVE before right
hepatectomy comparing conventional glue with a new EVOH based
liquid embolic agent (Squid™, Emboflu, Gland, Switzerland).
Material and methods: Between 2015 and 2018, transhepatic right
PVE was performed in 20 patients with malignant hepatobiliary
disease with future liver remnant (FLR) less than 25% of the total
estimated liver volume. Squid (n=10) and conventional glue (n=10)
plus polyvinyl alcohol (PVA) particles and coils were compared. CT
scans were performed before the procedure and 4 weeks after right
PVE to evaluate FLR. FLR increase, time of procedure, complications
and postembolization and postoperative outcomes were measured.
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Results: The mean FLR volume before PVE with conventional glue
and after 4 weeks was respectively 412.7 cc (±189.56) and 573.78
cc (±180.25) with an average increase of 50.7% (±32.95); following
subsequent right hepatectomy, only 2 patients showed transient
signs of liver failure. After PVE with Squid, FLR volume increased from
395.1 cc (±253.56) to 575.05 cc (±253.56), with an average increase of
56.2% (+30.7%). Only 1 patients showed signs of liver failure. Mean
procedural time was 67 (+ 30 ) and 73 (+ 10) minutes for PVE with
conventional glue and for PVE with Squid, respectively. No statistically
significant difference was found in outcomes. All patients successfully
underwent extended right hepatectomy.
Conclusion: PVE with use of Squid is a safe, effective method for
inducing contralateral hypertrophy before right hepatectomy. No
statistically significant difference in FLR increase or procedural time
was found between PVE with conventional glue or PVE with Squid.

P-720
Feasibility and efficacy of transjugular intrahepatic portosystemic stent-shunt in liver transplant recipients
P.P. Goffette1, O. Ciccarelli2, E. Bonacorsi2, L. Coubeau2,
X. Wittebole3, J.P. Lerut2
1Radiologie Interventionnelle et Vasculaire Neuroangiographie
Thérapeutique, Cliniques Universitaires Saint-Luc-UCL, Brussels,
Belgium, 2Transplant Surgery, Cliniques Universitaires Saint-Luc-UCL,
Brussels, Belgium, 3Intensive care, Cliniques Universitaires Saint-LucUCL, Brussels, Belgium
Purpose: To assess the feasibility and clinical outcome of Transjugular
Intrahepatic Portosystemic Stent-Shunt (TIPSS) in liver transplant (LT)
recipients.
Material and methods: From 1997 to 2017, 41 LT patients,
representing 5% (41/864) of all TIPSS procedures, underwent TIPSS to
manage complications of recurrent portal hypertension. Indications
were refractory ascitis (n=28), variceal bleeding (n=8), hydrothorax
(n=4) and portal pressure reduction before biliary repair (n=1), due
to recurrent viral hepatitis (n=22), portal vein thrombosis (n= 5),
hepatic venous outflow obstruction (n=4), secondary biliary cirrhosis
(n=3), small-for-size syndrome (n=3) and other causes (n=4). TIPSS
procedure was performed at a median of 19 months (1- 61 Mo) after
transplantation. The mean pre-TIPSS MELD score was 14.4 +/- 5.3. Bare
and 10 mm Viator Stents were used respectively in 13 and 28 patients.
Results: TIPSS was successfully implanted in all patients despite
challenging Piggy-back or cavo-caval anastomosis in 68%. The portosystemic gradient was lowered by a mean of 61% (17.5 to 6.8 mmHg).
Complete or moderate resolution of ascitis and hydrothorax was
achieved in 82% of patients and no patient suffer recurrent bleeding.
Post-procedural or worsening hepatic encephalopathy occured in 22
patients (54%) at a median delay of 21 days. The median Meld score
after TIPSS was 17.2. 21 patients (51%) died during the follow-up (6
mo-9yr). The median survival after TIPSS without redo-LTwas 10
months. Among the 11 retransplanted patients, 9(82%) survived at 3 yr.
Conclusion: TIPSS insertion is feasible in transplant recipients with
a good initial clinical outcome. However the survival rate is poor if
redo-LT is not performed.

P-721
Prospective clinical trial of portal vein embolization – evaluation of liver hypertrophy at 14 days and 28 days – is it necessary to wait so long?
J.H.M. Luz, É. Coimbra, T. Bilhim, F.V. Gomes, M.T. Correia, N.V. Costa
Interventional Radiology, Hospital Curry Cabral, Lisbon, Portugal
Purpose: The aim of this study is to compare the hypertrophy rate
after portal vein embolization (PVE) at 14 days and 28 days before
major hepatectomies.
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Material and methods: This is a prospective clinical trial, single site.
20 consecutive patients with resectable liver tumors and indication for
preoperative PVE were included in this study. The primary endpoint
is to compare the degree of hepatic hypertrophy (DH) and the kinetic
growth rate (KGR), through computed tomography volumetry, at 14
and 28 days after PVE. The secondary endpoints are the comparative
analysis of the two methods of PVE used in our institution {n-butylcyanoacrylate (NBCA) versus polyvinyl-alcohol (PVA) and coils}
regarding complications, cost, total procedure time, contrast media
usage and radiation exposure and the post-operative outcome
(accomplishment of the planned liver surgery, causes of hepatectomy
suspension and incidence of liver failure).
Results: DH and KGR were substantially higher at 14 days than at
28 days (p<0.01), and were also higher when adopting NBCA as the
embolic material for PVE. The amount of contrast medium and the
total procedure cost were lower in the group of patients submitted to
PVE with NBCA. Complications rate were similar in both groups (NBCA
and PVA plus coils).
Conclusion: DH and KGR are substantially higher at 14 days,
suggesting a possible anticipation in the hepatectomy for patients in
this type pre-operative strategy. PVE with NBCA seems more effective
in promoting liver hypertrophy, also associated with lower cost and
contrast media usage.

P-722
TIP of the ICE: transjugular intrahepatic portosystemic shunt
(TIPS) with intracardiac echocardiography (ICE)
S. Kao1, J. Park 2, N. Koney1, G. Tse1, M. Walsworth2, A. Chen2,
S. Padia1
1Radiology, UCLA Medical Center, Los Angeles, CA, United States of
America, 2Radiology, West Los Angeles VA Medical Center, Los Angeles,
CA, United States of America
Learning objectives:
1. Understand clinical factors and anatomic considerations in
deciding whether to use ICE catheters during TIPS portal vein
access.
2. Describe technical factors when using the ICE catheter.
Real-world case examples involving special circumstances that
entail advanced techniques, such as temporary transjugulartranshepatic access for antegrade tranvenous obliteration and
double internal jugular access for single operator TIPS. Recent
case-series literature on the clinical use of ICE for TIPS.
Background: Portal venous access in conventional TIPS creation
is difficult in cases involving unfavorable vascular anatomy, BuddChiari syndrome or venous thrombosis. In an effort to minimize risk
of extrahepatic needle puncture and CO2-portography associated
hepatic or vascular rupture, a number of radiologists have adopted
ICE to guide portal vein access. Recent studies have shown improved
procedural metrics, including decreased number of needle passes,
contrast volume, and radiation dose in ICE-guided TIPS.
Clinical Findings/Procedure: The ICE system features an 8 or 10 Fr
ultrasound probe-tipped catheter that produces a longitudinal view
of the hepatic anatomy with tissue penetration of 15 cm. The catheter
can be placed through a secondary access site in the ipsilateral jugular
vein following introduction of the standard TIPS set for a singleoperator TIPS. Visualization of the TIPS needle and target vessels
facilitates portal venous access by allowing for real time adjustments.
Conclusion: ICE is an effective modality to guide portal venous
access in TIPS creation, especially in cases of obstructing tumor mass,
unfavorable vascular anatomy, Budd-Chiari syndrome, hepatic or
portal venous thrombosis.
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P-723
Porto-mesenteric thrombosis complicating factor V Leiden
deficiency: the role of combined mechanical and chemical
thrombolysis
B. Dhillon1, B. Koo2, T. Ali3
1Radiology, Norfolk & Norwich University Hospital, Norwich, United
Kingdom, 2Department of Radiology, Addenbrooke’s Hospital NHS
Trust, Cambridge, United Kingdom, 3Norwich Radiology Academy,
Norfolk & Norwich University Hospital NHS Trust, Norwich, United
Kingdom
Clinical History/Pre-treatment Imaging: A 37-year-old male patient
presented with loss of appetite and acute abdominal pain. Serum
Lactate was 2 mmol/L. CT confirmed small bowel ischaemia and nonocclusive thrombus in the main portal, right posterior intrahepatic
and superior mesenteric veins (SMV). The patient was commenced
on a heparin infusion for 72 hours before transfer to our tertiary
centre. A repeat CT showed progressive small bowel ileus without
bowel necrosis or perforation. Alteplase infusion (0.05mg/kg/hr) was
commenced. There was clinical deterioration with serum lactate rise
to 3.7 mmol/L. Repeat CT showed worsening small bowel ischaemia
with pneumatosis but no pneumoperitoneum.
Treatment Options/Results: Transjugular intrahepatic portosystemic
shunt (TIPSS) and mechanical thrombectomy was performed, as only
the portal vein thrombus had resolved with Alteplase.
TIPSS was performed using a 10mm x 80mm x 20 mm Viator stentgraft
(Gore).
Clot aspiration in the SMV with an 8Fr Penumbra catheter was
performed and repeated 24 hours later. Alteplase infusion through
a COOK lysis catheter was commenced (1mg/hr, increased to 2mg/
hr). Radiographic improvement was seen 48 hours later. The patient
was extubated 10 days later and discharged. He was found to be
heterozygous for Factor V Leiden.
Discussion: Case series evidence in acute SMV thrombosis suggests
high rates of complete / partial lysis after thrombolysis (82%). Serious
bleeding is a risk. No recurrence or late mortality reported. It can be
considered in patients with thrombosis without infarction, or in poor
surgical candidates despite infarction.
Take-home Points: Mechanical thrombectomy and thrombolysis
combined can be a viable alternative to surgery for porto-mesenteric
thrombosis.

P-724
Balloon-occluded retrograde transvenous obliteration using
N-Butyl Cyanoacrylate–Lipiodol–Ethanol mixture for gastric
varices
M. Nakai, A. Ikoma, N. Higashino, T. Inagaki, T. Sonomura
Department of Radiology, Wakayama Medical University, Wakayama,
Japan
Clinical History/Pre-treatment Imaging: A 50-year-old woman with
a history of hematemesis attributed to gastric variceal bleeding was
admitted to our hospital. Contrast-enhanced computed tomography
(CT) and endoscopy revealed gastric varices.
Treatment Options/Results: A 5.2-Fr catheter with a 9-mm-diameter
balloon was advanced through the sheath into the gastrorenal shunt
in a retrograde fashion. A mixture of n-butyl cyanoacrylate, lipiodol,
and ethanol (NLE) was injected in a retrograde fashion with balloon
occlusion of the gastrorenal shunt. Balloon-occluded retrograde
transvenous obliteration (BRTO) using NLE was successfully achieved
with no NLE adhering to the balloon catheter or leakage into the
systemic circulation. Balloon occlusion was maintained for 30 min after
injection and then the balloon was deflated. Finally, the gastrorenal
shunt was occluded with metallic coils. CT performed 1 week later
revealed accumulation of NLE in the gastric varices. Six months after
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the procedure, the patient had no clinical or radiographic signs of
rebleeding from the gastric varices, and no complications.
Discussion: BRTO is usually performed by injecting ethanolamine
oleate (EO) from a balloon catheter through the outflow pathway of
the gastrorenal shunt during balloon occlusion. BRTO with EO can
involve several complications, including acute respiratory distress
syndrome, disseminated intravascular coagulation, hematuria, and
severe renal dysfunction. The advantages of NLE are that it adheres
negligibly to the balloon catheter and is less toxic than EO. In addition,
BRTO using NLE requires no overnight catheterization. Therefore, this
procedure is less onerous for patients than conventional BRTO with EO.
Take-home Points: BRTO using NLE may be a safe and feasible
alternative to BRTO with EO for gastric varices.

P-725
Rare case of adult-onset portosystemic encephalopathy
caused by patent ductus venosus treated with endovascular
coil embolization
H. Muranishi, Y. Komura
Cardiovascular and Interventional Radiology, Taijukai General Hospital
Kaisei Hospital, Sakaide-City, Kagawa, Japan
Clinical History/Pre-treatment Imaging: The patient was a 35-yearold man with a clinical history of several months of progressive general
fatigue and ataxia. He had been misdiagnosed with mental disorder
months ago and was referred to our hospital for further investigation
and treatment. Laboratory test results revealed hyperammonemia
(263 µg/dL), which led to the diagnosis of hepatic encephalopathy.
Findings of contrast-enhanced computed tomography and transarterial portography showed a portosystemic shunt that connected
the left portal vein to the inferior vena cava (IVC).
Treatment Options/Results: The three treatment options for
symptomatic patent ductus venosus (PDV) are as follows: conservative
therapy with a low-protein diet, surgical ligation, and endovascular
therapy with inclusion of coil embolization. We successfully performed
endovascular coil embolization following temporary balloon occlusion
testing and retrievable IVC filter placement. We then noted gradual
improvement in his symptoms with reduced ammonia levels, and the
patient was free of clinical symptoms at his six-year clinical follow-up.
Discussion: PDV is a congenital portosystemic shunt between the
portal vein and the suprahepatic IVC. To our knowledge, limited
literature is present on adult-onset PDV, and the therapeutic strategy
remains unelucidated. In addition, an extremely limited number of
case reports is present on endovascular therapy for a patient with
symptomatic adult-onset PDV. The findings of this study suggest the
long-term efficacy and safety of endovascular coil embolization for
symptomatic adult-onset PDV.
Take-home Points: Endovascular coil embolization can be considered
as a therapeutic option for symptomatic adult-onset PDV.

P-726
Ruptured duodenal varices successfully treated with balloon
occluded retrograde obliteration (BRTO) through right gonadal
vein
Y. Masuda, H. Tateishi, T. Kariyasu, K. Kuroki, Y. Kinoshita, H. Shiga,
M. Watanabe, K. Yokoyama
Radiology, Kyorin University Faculty of Medicine, Tokyo, Japan
Clinical History/Pre-treatment Imaging: 65-year-old man was
admitted to hospital with a symptom of jaundice. He had been
diagnosed of IgG4 related cholangitis. 3 weeks after admission he
complained tarry stool. Contrast enhanced CT confirmed intrahepatic
portal vein stenosis and duodenal varices (Fig.1, circle). Patient’s
duodenal varices were too large to be treated with endoscopic
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sclerotherapy. Therefore we performed balloon occluded retrograde
transvenous obliteration (BRTO) through right gonadal vein.
Treatment Options/Results: We placed 5Fr long curved sheath
(Fig.2 arrowheads) into right gonadal vein and 5Fr balloon catheter
was inserted into mesocaval shunt. Varices were successfully opacified
with sclerosing agent (Fig.2 arrows). Microcoil embolization of variceal
drainer was also performed (Fig.2 curved arrow). Follow up contrast
enhanced CT revealed complete obliteration of duodenal varices.
Discussion: Duodenal varices are ectopic portosystemic shunts
seen in the patient with portal hypertension. Even though bleeding
duodenal varices account for less than 5% of all variceal hemorrhages,
the mortality rate is 40%. The patient had large duodenal varices,
therefore he underwent intervention. We performed balloon
occluded retrograde injection of 5%EOI through right gonadal vein.
It was a variation of BRTO which is one of the most frequently used
intervention for gastric varices in Japan. Pre-angiographic contrast
enhanced CT was very useful for evaluating how to approach
mesocaval shunt through inferior vana cava. Curved sheath seems to
be useful device to insert balloon catheter into varices.
Take-home Points: Contrast enhanced CT is useful pre-angiographic
examination for BRTO. Curved sheath seems to be useful device for
catheter insertion into draining vein joining to inferior vana cava.

P-727
Dual balloon-occluded embolotherapy after endscopic
injection sclerotharapy for duodenal variceal bleeding: a case
report
H. Tahara1, K. Shibuya2, K. Otachi1, E. Hayashi1, K. Kishi1,
K. Horiuchi1, K. Yuasa1, D. Kaburagi3, N. Sohara3
1Gastroenterology, Gunma Chuo Hospital, Maebashi, Japan,
2Diagnostic and Interventional Radiology, Gunma University Hospital,
Maebashi, Japan, 3Endoscopy and Endoscopic Surgery, Shirakawa
Clinic, Maebashi, Japan
Clinical History/Pre-treatment Imaging: A 54-years-old man with
hepatitis C virus-related cirrhosis developed gastrointestinal bleeding.
Treatment Options/Results: Emergency esophagogastroduodenoscopy showed duodenal variceal bleeding. We immediately
performed endscopic injection sclerotherapy (EIS) with N-butyl
cyanoacrylate (NBCA) of the ruptured site to achieve temporary
hemostasis. Computer tomography showed the duodenal varices
flowing from the branch of superior mesenteric vein and flowing
out to inferior vena cava on the caudal side from the branch of the
left renal vein. Because balloon-occluded retrograde transvenous
obliteration (BRTO) could cause rebleeding of the duodenal varices
during interventional procedure, we chose dual balloon occluded
embolotherapy (DBOE) which both BRTO and percutaneous
transhepatic shunt obliteration (PTO) were performed at the same
time to prevent rebleeding and recurrence of the duodenal varices.
Five days later EIS, elective DBOE was successfully performed.
Discussion: Duodenal varices are rare and can result in significant
gastrointestinal bleeding with a high mortality. Diagnosis of duodenal
variceal bleeding is difficult and therapeutic options limited. Although
the interventional embolotherapy has recently been applied for
the duodenal varices, the indication and procedure have yet been
established for the complete obliteration of the duodenal varices.
In the duodenal variceal bleeding cases EIS with NBCA is effective
temporary hemostatic procedures of the duodenal varices. But EIS
alone has the risk of rebleeding. Therefore, elective DBOE is effective
to prevent rebleeding and to obtain complete obliteration of duodenal
varices.
Take-home Points: We describe a successfully treated case of
duodenal variceal bleeding managed by combination therapy with
EIS and DBOE. Close cooperation between Gastroenterologist and
Radiologist seemed to be important.
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P-728
A case of endovascular treatment with stent graft for a portal
pseudoaneurysm after a pancreatoduoduodenectomy
S. Kasuya1, H. Kikuchi2, R. Takagi3, A. Sato3, M. Ando3, T. Inaoka1,
T. Nakatsuka1, H. Masuda1, N. Kitamura1, H. Terada1
1Radiology, Toho University Sakura Medical Center, Sakura, Japan,
2Gastroenterology, Toho University Sakura Medical Center, Sakura,
Japan, 3Gastrointestinal Surgery, Toho University Sakura Medical
Center, Sakura, Japan
Clinical History/Pre-treatment Imaging: An 84-year-old woman.
Internal use prednisolone for rheumatoid arthritis. Hospitalized for
jaundice and diagnosed duodenal papillary carcinoma. Following
bile duct drainage by endoscopy, subtotal stomach-preserving
pancreaticoduodenectomy (SSPPD) was performed. Six days after
surgery, the inflammatory reaction increased, and CT scans showed
pancreatic leak in the retroperitoneal cavity. CT guided drainage was
performed and inflammatory reaction was improving. Bleeding from
the drain and hemorrhagic shock postoperative day 17. Contrast
enhanced CT showed a pseudoaneurysm in the portal vein and
extravasation to the retroperitoneum, and we planned urgent
endovascular treatment.
Treatment Options/Results: In percutaneous transhepatic
portography, we confirmed an aneurysm at the junction of superior
mesenteric vein (SMV) and splenic vein (SPV). After coil embolization
of SPV, a stent graft (VIABAHN®) was inserted into the portal vein from
SMV.
Anticoagulation therapy was started to prevent thrombosis.
Recovered from the shock immediately and anemia improved.
The day 21 after endovascular treatment, the graft was patent.
However, peritonitis from detachment of midline incisions and died
from septic shock the day 25.
Discussion: Although embolization of the parent vessel is common
as treatment of a pseudoaneurysm, there is a method of using a stent
graft for function preservation. In particular, it is important to keep
the portal vein because the portal vein occlusion after the operation
of the pancreas is fatal due to hepatic failure. Unfortunately she died
of sepsis, so we could not assess patency.
Take-home Points: Stent graft therapy seems to be effective for
pseudoaneurysms of the portal vein that occurred after pancreatic
surgery.

P-729
Gastric varix with pericardiacophrenic drainage vein refractory to balloon-occluded retrograde transvenous obliteration
(BRTO) successfully treated by percutaneous transhepatic
obliterance (PTO)
Y. Munetomo1, S. Yamazoe2, Y. Hasegawa1, A. Baba2, Y. Kobashi3,
T. Mogami4
1Radiology, The Jikei University School of Medicine, Tokyo, Japan,
2Radiology, Tokyo Dental College Ichikawa General Hospital, Chiba,
Japan, 3Radiology, Fujisawa Shonandai Hospital, Fujisawa, Japan,
4Dept. of Radiology, Jikei University, Kashiwa Hospital, Chiba, Japan
Clinical History/Pre-treatment Imaging: A woman in her 80’s with
hepatitis B cirrhosis was admitted for the prophylactic treatment of
the gastric varix (GV). BTRO was planned because of the high risk
of rupture. Preoperative enhanced CT showed the 3-cm GV with
pericardiacophrenic vein (PCV) as drainer vein.
Treatment Options/Results: Approaching from the left basilic vein,
we inserted a 120-cm x 2.7-Fr catheter with 10-mm balloon and carried
it to the PCV. The catheter reached the GV, but the efferent vein was
too large and BRTO was unsuccessful. We retrieved then and retried
two months later. Since there was no balloon catheter available long
enough to reach to the GV, we decided on PTO. We punctured the
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P6 portal vein under ultrasonography, then a 100-cm x 4-Fr catheter
with 20-mm balloon was inserted into posterior gastric vein through
splenic vein. Balloon-occluded contrast injection then clarified the
GV continuous to the PCV. 5 mL of 5% ethanolamine oleate (EOI) was
injected into the GV. The follow-up CT showed EOI staying in the GV,
confirming successful GV embolization.
Discussion: PTO is often considered for GV difficult to treat with
endoscopy or BRTO, especially when GV has a drainage vein other
than gastrorenal shunt. We expereinced a case of GV with the PCV as
the drainage vein, which we managed to treat by PTO. Here we report
this clinically useful case with some literature review.
Take-home Points: GV with unusual drainage vein refractory to BRTO
may be successfully treated with PTO.

P-730
Innovatine percutaneous endovascular technique to treat a
giant portal vein aneurism
C. Massa Saluzzo1, G. Bonalumi2, G. Mazzotta2
1Diagnostic and Interventional Radiology Department, ICCP - Pavia,
Pavia, Italy, 2Vascular Surgery Dep, ICCP - Pavia, Pavia, Italy
Clinical History/Pre-treatment Imaging: 53y female: history of
laparoscopic colecistectomy. For mild abdominal pain, US and CT scan
showed 65 mm portal vein dilatation with no necks (figure 1).
Treatment Options/Results: US guided percutaneous right
intercostal access was carried out to get into the portal branch of the
seventh segment and to use it as a target. A second percutaneous
subxifloid transepatic access was performed to get into the portal
branch for the third segment. Through a 12 french introducer sheath
into the right jugular vein a 6mm porto systemic shunt was created:
the aim was to create a significant porto-systemic gradient. Two selfexpandable endoprosthesis heparin coated were simultaneously
implanted, from mesenteric vein to right portal branch and from
splenic vein to left portal branch. The two stent-grafts showed a
perfect ancorage at proximal and distal edges. The pseudoaneurisysm
was completely excluded and no early or delayed leaks were showed.
After 10 french introducer removal, both left and right intrahepatic
tract were embolized using two coils.
Discussion: Day after Doppler ultrasound and CT scan confirmed
regular flow and correct position of the two stents, despite TIPS
occlusion (figure 2). Day 5 an important abdominal pain occurred: CT
scan showed two segmental infarcts at left lobe. Subsequent clinical
course was uneventfull. After 3 months patient remains asymptomatic;
same US and CT scan findings.
Take-home Points: This novel percutaneous tecnhique for portal vein
aneurism exclusion with simultatnuos kissing endoprosthesis using
hybrid approaches appears to be feasible and associated with positive
clinical outcome.

P-731
A hybrid interventional radiological and endoscopic treatment
of gastroesophageal varices: a case report
K. Azama1, F. Ganaha2, J. Ito3, Y. Iraha3, M. Toguchi3, J. Heianna3,
S. Murayama3
1Radiology, Okinawa Prefectural Miyako Hospital, Okinawa, Japan,
2Radiology, Okinawa Prefectural Nanbu Medical Center, Okinawa,
Japan, 3Radiology, University of the Ryukyus Hospital, Okinawa, Japan
Clinical History/Pre-treatment Imaging: We report a case of
44-year-old man with liver cirrhosis who presented with hematemesis.
Endoscopy revealed huge gastroesophageal varices (GEV). A contrast
enhanced CT showed that feeders to GEV were the left, posterior and
short gastric vein, and drainers were several dilated para-esophageal
veins. There was no gastro-renal shunt, therefore balloon-occluded
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retrograde transvenous obliteration (BRTO) was not indicated. We
planned percutaneous transhepatic obliteration (PTO).
Treatment Options/Results: Percutaneous portal access was made,
and the left and short gastric vein was coil-embolized. The posterior
gastric vein remained as a sole inflow vessel into GEV, and was
occluded using a 5-Fr balloon catheter. Then the outflow from GEV
was controlled by endoscopic large-balloon compression of the lower
esophagus. Complete stasis of GEV was obtained, and ethanolamine
oleate was injected into GEV through the posterior gastric vein. On
endoscopy one month after the treatment, the GEV was completely
disappeared.
Discussion: The most important technical point in the endovascular
treatment of gastric varices is complete filling of screlosant into the
varices, ideally with complete stasis. Compared to BRTO, the weak
point of PTO includes luck of outflow control which precludes the
stasis of sclerosant in the varices. In our case, endoscopic balloon
compression was effective in outflow control, and complete stasis
was obtained, thus PTO was performed successfully.
Take-home Points: PTO can be performed more effectively by adding
outflow control with endoscopic balloon compression.

P-732
Balloon-occluded retrograde transvenous obliteration with
additional carbon dioxide injection following liquid sclerosing
agent: report of three cases
K. Oji1, M. Maruno1, H. Kiyosue1, S. Matsumoto1, H. Mori1, S. Tanoue2
1Department of Radiology, Oita University, Faculty of Medicine, Yufu,
Japan, 2Department of Radiology, Kurume University, Faculty of
Medicine, Kurume, Japan
Clinical History/Pre-treatment Imaging: There were 2 males and
one female (mean age 69 years) with large gastric varices (GVs). MDCT
demonstrated GVs with complicated drainage routes through gastrorenal (GR) shunt in two, gastro-caval (GC) shunt in one. Selective
balloon-occluded transvenous obliteration (B-RTO) was performed
via GR or GC shunts for prophylaxis of GV bleeding.
Treatment Options/Results: 9F balloon catheter was positioned
at proximal portion of shunts. Coaxial balloon catheter could not be
advanced closed to GVs because of complicated drainage routes.
Liquid screlosing agent (5% ethanolamine olerate-iopamidol: EOI) was
injected under balloon occlusion of proximal side of main drainage
vein. Although EOI was stagnated in drainage vein, it was expected a
large amount of EOI was needed for filling GVs. Therefore, 2ml CO2 was
injected from microcatheter following EOI injection. EOI was extruded
by CO2 into GVs. Sufficient stagnation of EOI in GVs was obtained
by repeating that procedure. Total amount of EOI was 18.5-32.3ml.
Contrast-enhanced CT after B-RTO showed complete obliteration in
all cases.
Discussion: Selective B-RTO is effective treatment of GVs in which
balloon catheters advanced closed to GVs for sufficient filling of EOI
with reducing its dosage. However, it is sometimes difficult due to
complicated drainage routes. CO2 shows lower viscosity, lighter
weight, and better opacification of GVs than iodinated contrast media.
Additional CO2 injection following EOI can push EOI toward GV located
upper portion under a supine position.
Take-home Points: EOI and CO2 have different behavior due to each
characteristic. Combination use of both materials may be an effective
option in some selected cases.
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P-733
Chronic Budd Chiari syndrome, mesenteric and portal venous
thrombosis endovascular management
J.A. Avila Armendariz1, J.F. Acosta2
1Interventional Radiology, Hospital Angeles Chihuahua, Chihuahua,
Mexico, 2Radiology, Hospital Angeles Chihuahua, Chihuahua, Mexico
Clinical History/Pre-treatment Imaging: A 25 years old female,
with previous history of pulmonary embolism, several years later
was diagnosticated with “liver cirrosis” and portal hypertension, she
was admited at our institution with abdominal distention for ascitis,
insidious abdominal pain.
Treatment Options/Results: A liver doppler ultrasound and angio ct
at portal phase, with no evidence of suparhepatic veins, intrahepatic
and main portal thrombosis, with mesenteric and splenic vein
thrombosis, with congestive changes in the intestinal wall sugestive
of ischaemia.
We perform a ultrasound guided puncture of the thrombosed right
portal vein, and start with cathether directed thrombolysis, 24 hours
later, we saw recanalization of the mesenteric and splenic veins, but
with hepatofugal flow at the portal vein.
We perform a cavoportal portosystemic bypass to reestablished flow.
5 years later, the patient has a liver transplant with no complication.
Discussion: The mainstay treatment option for budd chiari syndrome,
was anticoagulation. TIPS or DIPS, has become and alternative to
reestablished the hepatic blood flow to the systemic circulation.
In this patient, was erronely diagnosticated with liver cirrosis.
The mesenteric vein thrombosis, and thrombosis of the intrahepatic
and main portal vein rarely became open with anticoagulation, the
risk for developing mesenteric necrosis require a rapid and eficiently
intervention keep the patient alive.
Take-home Points: The endovascular treatment for chronic budd
chiari syndrome its the best treatment choice.
With and extensive mesenteric and portal vein thrombosis, the
cathether directed thrombolysis should be performed promptly.
the cavoportal portosystemic shunt is a factible option to reestablished
the liver flow to the systemic circulation.

P-734
A rare case of congenital extrahepatic portosystemic shunt
Y. Matsui1, Y. Nozawa1, T. Higuchi1, Y. Munetomo2, H. Ashida1
1Radiology, Jikei Medical University Hospital, Tokyo, Japan, 2Radiology,
The Jikei University School of Medicine, Tokyo, Japan
Clinical History/Pre-treatment Imaging: A 9-year-old girl was
admitted to our hospital for diarrhea. She was a known case of Noonan
syndrome and had no history of surgery. An abdominal enhanced
computed tomography revealed an inferior mesenteric-caval shunt
(IMCS) via the left internal iliac vein (IIV). The inferior mesenteric
vein was enlarged (diameter, 11 mm). Superior mesenteric arterial
portography revealed a correct portal flow; no shunt was detected.
Inferior mesenteric arterial portography revealed an IMCS via the IIV.
Treatment Options/Results: Her mother strongly wished for her to be
treated; additionally, there was a high risk of hepatic encephalopathy
in the future. We therefore decided to perform embolization of the
portosystemic shunt. A catheter was inserted into the shunt through
the left internal iliac vein via the percutaneous right internal cardinal
vein. Portal hypertension was absent, and coil embolization was
performed. Postoperative angiography revealed disappearance of
the shunt. After treatment, there was no clinical history of portal
hypertension.
Discussion: An IMCS via the IIV is especially rare. The prognosis for
a congenital extrahepatic portosystemic shunt is unclear. However,
the shunt ratio obtained via transrectal portal scintigraphy with 123I
iodoamphetamine seems to be an important factor in determining
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the age at which the onset of encephalopathy has occurred. It has
been reported that patients with a shunt ratio of 30-60% are prone
to develop encephalopathy after some kind of precipitating event.
Take-home Points: A congenital portosystemic shunt does not
necessarily need immediate treatment. Transrectal portal scintigraphy
with 123I iodoamphetamine is a useful factor in determining the
requirement for surgery.

P-735
Percutaneous trans-splenic embolization and partial splenic
embolization for bleeding gastric varices due to sinistral portal
hypertension
N. Kinota, B. Takahashi, Y. Nakamura, N. Miyamoto
Radiology, Obihiro Kosei General Hospital, Obihiro Hokkaido, Japan
Clinical History/Pre-treatment Imaging: A 38-year-old man with
chronic pancreatitis presented with anemia. Contrast enhanced
computed tomography revealed gastric varices (GVs) and an occlusion
of the splenic vein at the splenic hilum, which are the typical findings
for Sinistral Portal Hypertension (SPH). In addition, a pseudoaneurysm
in a pancreatic pseudocyst was visualized. Endoscopic examination
revealed hemorrhage from the GVs.
Treatment Options/Results: To treat both the bleeding GVs and
the pseudoaneurysm, the patient was referred to the Radiology
Department. Percutaneous trans-splenic embolization was performed
to manage the GVs. The splenic vein in the splenic parenchyma was
punctured using a 21-gauge needle under ultrasonic guidance, and
a 5-Fr sheath was inserted. The main trunk of the splenic vein was
occluded and the GVs were visualized via venography. An embolization
of the GVs was performed using an n-butyl-2-cyanoacrylate (NBCA)
-Lipiodol mixture. Selective trans-arterial embolization was performed
using the NBCA-Lipiodol mixture to treat the pseudoaneurysm. The
patient’s anemia improved and shrinkage of the GVs was confirmed
via endoscopy. Forty days later, a partial splenic embolization (PSE)
was performed.
Discussion: In SPH-associated GVs, trans-hepatic or trans-ileocolic
embolization cannot be performed. Additionally, transjugular
intrahepatic portocystemic shunt placement is not effective because
of splenic vein occlusion. A trans-splenic approach enables antegrade
embolization of the bleeding GVs. PSE is reported to be effective in
preventing recurrence of the GVs in SPH cases.
Take-home Points: In SPH cases, percutaneous trans-splenic
embolization is effective against bleeding GVs. PSE should also be
considered as an adjuvant treatment to avoid recurrence of the GVs.

P-736
Acute venous thrombosis of spleno-mesenteric portal axis in a
young woman with signs of intestinal suffering: Recanalization
with TIPS and local fibrinolysis
P.M. Brambillasca1, F. Barbosa2, R. Vercelli2, C. Migliorisi2,
S. Marco2, M. Annalisa3, A.G. Rampoldi2
1Radiology, Ospedale Niguarda Ca’Granda, Università degli studi di
Milano, Milan, Italy, 2Interventional Radiology, Ospedale Niguarda
Ca’Granda Milano, Milan, Italy, 3Policlinico universitario “G. Martino”,
Università degli studi di Messina, Messina, Italy
Clinical History/Pre-treatment Imaging: A 28 years old woman
with no previous relevant clinical history presents to hospital with
abdominal pain, vomiting and constipation. She has no surgical
history and doesn’t assume estroprogestin therapy chronically. Her
blood test are the following: INR 1.27, total bilirubin 0.96 mg/dL, ALT
15 U/L, WBC count 35x10^3/uL, platelets 800x10^9/L.
Contrast enhanced CT scan: venous thrombosis of splenomesenteric portal axis, signs of hepatic suffering, splenomegalia and
initial signs of bowel ischemia.
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Treatment Options/Results: No response to heparin with worsening
of clinical conditions and laboratory tests
Discussion: Patient underwent systemic heparin therapy, mechanical
trombectomy (Angio-jet) and fibrinolysis (Urokinasis) of splenomesenteric-portal axis, after calibered (???) TIPS. A quick drop of the
platelet count was observed after beginning of administration of
heparin (from > 700 x10^9/L to 74 x10^9/L) so therapy was withdrawn.
Heparin-induced thrombocytopenia (HIT) was diagnosed after
revelation PF4/heparin-antibodies and the patient was shifted to
Fondaparinoux and Oncocarbide. There was no indication for hepatic
transplant. A bare metal stent was placed in spleno-mesenteric portal
axis and fibrinolysis was done for 5 days to re-establish the lumen
patency. After 1 week restoration of hepatic and bowel functions
occurred. The patient was diagnosed with a myeloproliferative
syndrome with JAK2 mutation and was discharged 1 month later.
Take-home Points: Mechanical trombectomy and local fibrinolysis
after calibered TIPS are a valid option for acute venous thrombosis
of spleno-mesenteric portal axis not responsive to systemic therapy.
Heparin-induced thrombocytopenia (HIT) should be suspected when
a quick drop of platelets is observed.

P-737
A case of selective superior mesenteric artery infusion of urokinase for acute portal vein and superior mesenteric vein thrombosis caused by ileocecitis
Y. Nozawa1, H. Ashida2, Y. Matsui3, T. Higuchi4, Y. Munetomo5
1Radiology, Jikei University, Tokyo, Japan, 2Radiology, Jikei Medical
University Hospital, Tokyo, Japan, 3Radiology, Fuji City General
Hospital, Shizuoka, Japan, 4Radiology, The Jikei University, School
of Medicine, Kashiwa Hospital, Chiba, Japan, 5Radiology, The Jikei
University School of Medicine, Tokyo, Japan
Clinical History/Pre-treatment Imaging: A patient was 42-year-old
male without blood coagulation disorder or any specific family history,
who presented chief complaint of acute right lower abdominal pain.
Ileocecitis and huge portal vein (PV) and superior mesenteric vein
(SMV) thrombosis was diagnosed with contrast enhanced computed
tomography.
Treatment Options/Results: Antibiotics and heparinization were
started by referred physician. Even though ileocecitis was improved,
there was no effect on PV and SMV thrombosis. Then we started
selective superior mesenteric artery (SMA) infusion of urokinase. PV
thrombosis was almost disappeared after a week. Since we thought
the size of thrombus was reduced sufficiently to prevent hepatic
failure, the catheter therapy was converted to warfarinization.
Thereafter portal vein recanalization has been maintained.
Discussion: Some authors reported the efficacy of direct and indirect
interventions for PV thrombosis previously. Especially, selective SMA
infusion is very simple procedure. Therefore, if medical therapy would
not work, selective SMA infusion could be the one of the choice for
acute PV thrombosis that can cause cirrhosis of the liver.
Take-home Points: Selective SMA infusion could be the one of the
choice for acute PV thrombosis.

P-738
Transsplenic recanalization of chronic splanchnic vein
thromboses
A. Kobe, G. Puippe, T. Pfammatter
Interventional Radiology, University Hospital Zurich, Zürich,
Switzerland
Clinical History/Pre-treatment Imaging: Chronic splanchnic vein
thromboses (SVT) are rare but potentially life-threatening. So far there
are only surgical therapeutic approaches after failure of conservative
treatment options. The interventional, transsplenic recanalization is
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a minimal-invasive alternative to prevent complications like upper-GI
bleeding due to portal hypertension.
Treatment Options/Results: Five patients with a mean age of 43.2 ±
9.7 (two female) underwent transsplenic recanalization with a history
of SVT of 9.2 ± 9.9 years. A selected case: After sonography-assisted
puncture of an intraparenchymal splenic vein (Fig. 1a) a 5-Fr introducer
sheath is placed. The direct splenoportography shows a complete
thrombosis of the splenic and portal vein with peri-splenic collaterals
(Fig. 1b). After probing of the splenic and portal vein using a 0.018’’guide wire a TIPSS-tract is established via a transjugular access (Fig.
1d). Now, pre-dilation of the TIPSS-tract, portal and splenic vein up
to 8 mm is performed. Placement of overlapping Stents (Wallstents®,
10 mm, Boston Scientific, USA) or intrahepatic Stent-Grafts (Viatorr®,
10mm, Gore, USA) respectively. Post-dilation up to 10 mm (Fig. 1e, Fig.
2b). The splenic access is sealed using Gianturco-Coils (Cook Medical,
USA) and GelFoam (Pfizer, USA). No peri-interventional complications
were seen with a technical success rate of 80 %. During the mean
follow-up of 7.2 ± 4.7 months no recurrence of upper-GI bleeding was
observed under therapeutic anticoagulation.
Discussion: Transsplenic recanalization of chronic SVT is feasible, safe
and allows the treatment of portal hypertension.
Take-home Points: Transsplenic recanalization of chronic splanchnic
vein thromboses is feasible, safe and allows the treatment of portal
hypertension.

P-739
Portal stenting in patient with PTLD
C.A. Barragan Leal, O. Rivero
Radiology, Fundación Santa Fe de Bogotá University Hospital, Bogota,
Colombia
Clinical History/Pre-treatment Imaging: A 64 y.o. male who
consulted to ER due to fever, chills and hypertension. History of liver
trasplant in 2015 with PTLD (Lymphoma No Hodgkin) with a mass in
caudate lobe compressing portal vein; treated with chemotherapy.
Treatment Options/Results: Hepatology and Haematology decided
to ask for a stent in portal vein to improve liver function. Procedure was
conducted under general anesthesia. Transparietohepatic approach
through right portal vein navegating with a hydrophilic guidewire until
splenomesenteric confluent was performed. Portagraphy showed a
stenotic segment aproximately 17 mm in main portal vein. A selfexpanding 6 cm stent was placed in the stenosis and afterwards an
angioplastic balloon was insuflated achieving a complete expansion
of the stent with good angiographic results. No complications were
seen during and inmediately after the procedure.
A new chemotherapy cycle was initiated with good results and
response to medication; control images 3 months later showed
adecuate permeability and position of portal stent.
Discussion: 15-24% of extrahepatic venous obstructions are due
to malignancy. Portal vein stenting is a safe procedure in patients
with malignant portal vein stenosis with fewer major complications,
resolving collateral symptoms, improving quality of life and prognosis
in transplanted patients with portal hypertension
Take-home Points: Portal stenting is a safe treatment option in
patients with malignant stenosis of portal vein
Percutaneous portal stenting has fewer major complications
There are not studies that support effectiveness of anticoagulation
therapy after stent placement
Outcome depends more on patients evolution rather than tumor
growth.
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P-740
Trans-splenic endovascular stenting of a portal vein stricture in
the setting of treated pancreatic cancer
T.H. Shore, A. Goh, R. Maher
Radiology Department, Royal North Shore Hospital, St Leonards, NSW,
Australia
Clinical History/Pre-treatment Imaging: Transhepatic endovascular
stenting is a known treatment for malignant or post radiotherapy
portal vein strictures in pancreatic cancer. Here we present a case of
a post-radiotherapy portal vein stricture successfully treated with a
stent via a trans-splenic approach. The 70 year old female in this case
presented with a 4 month history worsening abdominal pain and
rectal bleeding. She had a background history of adenocarcinoma
of the pancreatic head treated with neoadjuvant radiotherapy and a
Whipple resection in 2014. Her preprocedural imaging demonstrated
a marked stenosis at the portal confluence with extensive bowel wall
oedema, ascites and intraabdominal varices.
Treatment Options/Results: Using a transplenic approach, the
portal vein was accessed and a pinhole stenosis was demonstrated
on the portal venogram. A Bard E-Luminexx stent was placed across
the stenosis and following balloon postdilatation, brisk hepatopedal
flow was restored and with a reduction in perigastric and splenic
variceal opacification. The splenic puncture tract was embolised
with histoacryl. The patient was discharged home within 2 days of
the procedure with an improvement in both their symptoms and
radiology.
Discussion: Portal venous stenting via a trans-splenic approach can
be effective and safe treatment for portal venous strictures in the
setting of treated pancreatic cancer.
Take-home Points: Portal vein stenting can improve the severity of
symptoms in portal vein stenosis.
A trans-splenic approach is a safe and effective method for portal
venous stent placement.
Tract embolisation with glue is a safe way of minimising bleeding and
patient discomfort.
Patients only require a limited hospital stay following the portal vein
stenting.

P-741
Successful interventional therapy of simultaneous arterial and
hemorroidal bleeding in a patient with alcohol induced liver
cirrhosis
A. Sträter1, J. Nadjiri1, A. Huber2
1Institut für diagnostische und interventionelle Radiologie, Technische
Universität München, Munich, Germany, 2Radiologie, Klinikum
Fürstenfeldbruck, Fürstenfeldbruck, Germany
Clinical History/Pre-treatment Imaging: A 52 year old female
patient came with intense abdominal pain. Although her liver cirrhosis
ChildB listing for organ transplantation was declined because of nonabstinence. Echography showed liver cirrhosis and ascites. CT-scan
showed total occlusion of coeliac trunc and partial thrombosis of portal
vein. Ascites aspirate indicated peritonitis. The patient developed
a septical shock. Colon ascendens was found to be ischemic and
hemicolectomy was performed. 5 days later she came with bleeding
into the drainages with Hb-loss of 5 points in 6 hours. CT-scan showed
active bleeding from a side branch of superior mesenteric artery at the
site of the anastomosis and lots of density-increaswed intraabdominal
fluid. Rectoscopy identified active bleeding from hemorroids.
Treatment Options/Results: For angiograhy right femoral access via
4F-port was chosen. Selective angiography of superior mesenteric
artery via sidewinder showed active bleeding from side-branche.
Occlusion with two micro-coils (2/3 mm) via progreat catheter was
successfull. For emergency TIPS procedure 10F-sheath was intrdocued
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through right jugular vein. Despite fresh partial portal vein thrombosis
punction of right portal vein succeeded. After dilatation with 2 and 8
mm balloons wallstent (10/68) was introduced, followed by dilatation
with 10 mm balloon. Portal vein pressure: 33 cm H2O before, 18 cm
H2O after TIPS introduction, ZVP 10 cm H2O.
Discussion: Two successful interventional procedures stopped
both: active arterial bleeding and hemorroidial bleeding and
allowed to avoid a second surgical procedure in a patient with portal
hypertension and arterial bleeding after partial colonresection in
palliative situation.
Take-home Points: In selected rare situations an emergency TIPSprocedure can be live saving.
Arterial and hemorroidal bleeding can occur simultaneously.

multidisciplinary discussion she was considered suitable for
transjugular intrahepatic portosystemic shunt (TIPS) creation. TIPS
was created between right hepatic vein and right portal vein, after
PTA of right hepatic vein. Intraprocedural biopsy through middle
hepatic vein was performed. After TIPS, liver enzyme levels rapidly
decreased. Patient had CT follow-up next week in which collateral
circles was reduced.
Discussion: Budd-Chiari syndrome is characterized by ascites,
collateral venous dilatation, portal hypertension due to liver venous
drainage occlusion caused by multifactorial etiology.
Take-home Points: Despite technical complexity, TIPS represents a
valid treatment option in selected patients with acute Budd-Chiari
syndrome.

P-742

P-744

Successful treatment of duodenal varix bleeding with CARTO
(Coil-Assisted Retrograde Transvenous Obliteration) through
mesocaval shunt

Portal system approach for embolization of rectal variceal
bleeding as first manifestation of liver cirrhosis

Y.H. Kim, U.R. Kang, S.W. Ji
Radiology, Daegu Catholic University Medical Center, Daegu, Korea
Clinical History/Pre-treatment Imaging: A 50-year-old woman
with alcoholic liver cirrhosis was presented for duodenal varix
bleeding. After failed endoscopic band ligation, she was referred for
endovascular treatment. Enhanced CT scan showed duodenal varix
with inferior pancreaticoduoenal vein as afferent vessel, and right
ovarian vein as efferent vessel through mesocaval shunt.
Treatment Options/Results: She has successfully treated by CARTO
(Coil-Assisted Retrograde Transvenous Obliteration) through right
ovarian vein. It was observed that complete exclusion of duodenal
varix and mesocaval shunt on follow-up enhanced CT scan after 6
months.
Discussion: Ectopic varix such as duodenal varix is treated
conventionally with TIPS in interventional radiology. But sometimes
patient’s condition and anatomy of portal vein are not adequate TIPS
as treatment of choice. If there is accessible route, such as mesocaval
shunt, the CARTO procedure is good alternative treatment of choice
for ectopic varix.
Take-home Points: Consider CARTO procedure as good alternative
modality of treatment for ectopic varix.

P-743
TIPS for acute Budd-Chiari syndrome
D.V. Meccia, O. Perrone, I. Bargellini, A. Boccuzzi, D. Caramella,
R. Cioni
Diagnostic and Interventional Radiology, University of Pisa, Pisa, Italy
Clinical History/Pre-treatment Imaging: A 17 years-old female
with a bone marrow aplasia related to paroxysmal nocturnal
hemoglobinuria (PNH) a clonal disease whom pathogenesis is not yet
completely understood, treated by immunosuppressive therapy until
October 2015. The PNH clone has been clinically silent until January
2018. Clonal expansion populated progressively the hematopoietic
compartment inducing an aplastic anemia and an hypercoagulability
state that caused thrombosis and acute pulmonary embolism. CT
exam confirmed an intraluminal filling defect within the pulmonary
arteries, an infarction of the corresponding lung and an thrombosis
of the main hepatic veins. Hepatic venous drainage occlusion lead
to develop a rapidly progressing Budd-Chiari syndrome. Blood test
demonstrated abnormally elevated liver enzymes (ALT and AST up
to 1000 and 3000 U/l respectively, GGT up to 100 U/l) that reflects an
acute liver injury.
Treatment Options/Results: Patient was treated with Eculizumab,
Defibrotide, Enoxaparin sodium and Ciprofloxacin for two weeks.
Despite ongoing drug therapy hepatic function got worse. After

P. Largo Flores, A.M. Basail, J. Cuesta Perez
Radiologia, Hospital Universitario la Princesa, Madrid, Spain
Clinical History/Pre-treatment Imaging: We report the case of a
healthy 60 years old man, with an hypovolemic shock and important
rectal bleeding.
An abdominal CT scan was performed that revealed signs of chronic
hepatopathy, which was unknown; and multiple rectal variceal with
signs of active bleeding.
Treatment Options/Results: Sclerosing the rectal variceal by
endoscopic approach failed so endovascular treatment for possible
transjugular intrahepatic portosystemic shunt (TIPS) realization was
decided.
We performed a portography through the left porta vein and
visualized an enlarged inferior mesenteric vein with multiple rectal
variceal that were embolized with coils and glue.
After the treatment the patient stabilized and a new portography
showed hepatopetal flow with no evidence of new variceal, so a
conservative attitude was taken and the TIPS was not realized.
Two years after there are no signs of portal hypertension in MRI and
ultrasound images.
Discussion: Gastrointestinal varices are common in cirrhotic patients,
usually located in esophagus or stomach. Rectal variceal are quite rare
but can apear as a result of the dillatation of portosystemic colateral
veins in the rectum and can cause a life-threatening situation in case
of bleeding.
There are several treatment options for these variceal among medical,
surgical, endoscopic or endovascular aprroach although also a TIPS can
be needed. Due to low complications we suggest that endovascular
embolization of variceal bleeding and TIPS on a second time if needed
are a good option of treatment in these patients.
Take-home Points: Rectal variceal bleeding caused by portal
hypertension is a rare but life threatening situation that can be treated
by endovascular approach.

P-745
Transhepatic portal venous drainage for pylephlebitis of the
portal vein
Y. Takeuchi1, H. Ashida1, O. Sato2
1Radiology, Fukuchiyama City Hospital, Kyoto, Japan, 2Radiology,
North Medical Center, Kyoto Prefectural University of Medicine, Kyoto,
Japan
Clinical History/Pre-treatment Imaging: Two patients developed
fever and appetite loss. In 1st case, an unenhanced mass filling the
distended intrahepatic portal vein and liver masses were seen on
CT. Her laboratory showed leukocytosis, elevation of hepatobiliary
transaminase and CRP. In 2nd case, unenhanced mesenteric venous
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and mesenteric masses were seen. His laboratory showed leukocytosis.
Both patients were suspected of pylephlebitis of the portal vein (PPV)
on imaging and clinical data.
Treatment Options/Results: Thick pus was aspirated through
transhepatic portal venous catheters inserted into the portal venous
masses (Figure 1, 2) and they were confirmed PPV. The catheters were
placed for both cases. Another portal venous catheter was placed for
antibiotic therapy in 1st case. Transperitoneal drains were added for
the mesenteric abscess in 2nd case.
Their infectious conditions were improved. They left hospital on day
104 and 41.
Discussion: PPV has been reported in up to 30 cases. The unusual
condition is caused by appendicitis, diverticulitis or other abdominal
infections. Mortality rate is 50-80%. They are treated with antibiotic
and primary disease therapy. Advanced lesions require percutaneous
drainage or laparotomy.
Take-home Points: Unenhanced mass filling in distended
portomesenteric veins is key findings of PPV.
PPV can be differentiated from neoplasms on physical and laboratory
findings.
Interventional portal venous access is helpful diagnosis and
management.

Urinary tract intervention
P-746
Evaluation of the prostate and urethra after cryotherapy in
normal canine model
T. Yokota1, H. Miura1, O. Tanaka2, Y. Yamahana2, M. Yamashita2,
T. Yoshikawa2, Y. Tsuji2, T. Tanaka2, S. Saruya2, T. Hirota2, K. Yamada2
1Radiology, Graduate School of Medical Science, Kyoto Prefectural
University of Medicine, Kyoto, Japan, 2Radiology, Kyoto Prefectural
University of Medicine, Kyoto, Japan
Purpose: To analyze MRI findings and volume changes in the prostate
after focal and whole prostate cryotherapy in a normal canine model
with the goal of reducing prostate hypertrophy.
Material and methods: Experiments were approved by the
Institutional Animal Care Committee. Cryotherapy was performed on
an open-abdominal canine model with a normal prostate. In group
I (n=3), a cryoprobe was inserted into the right side of the prostate
(focal prostate cryotherapy). In Group II (n=3), two cryoprobes were
inserted bilaterally into the prostate (whole prostate cryotherapy).
Pre-MRI (T1WI, T2WI) was performed before cryotherapy. Follow up
MRI (T1WI, T2WI, contrast-enhanced T1WI) was conducted just after
complete thaw, on the 7th and 14th days. MRI findings and prostate
volumes were analyzed. The pathological findings of cryolesions were
also evaluated.
Results: The average freezing volume on post-MRI was 45% of the
whole prostate in group I and 100% in group II, respectively. Freezing
areas showed high signal intensities on post-MRI T2WI in both groups.
Hemorrhage appeared after 7 days as a high signal intensity area on
T1WI in group I. Average prostate volume changes were as follows:
group II, 143% on post-MRI, 182% on the 7th day, and 82% on the
14th day; group II, 220% on post-MRI, 425% on the 7th day, and 262%
on the 14th day. The loss of the urethral epithelium was pathologically
detected in the freezing area attached to the urethra.
Conclusion: The prostate becomes extremely enlarged after whole
prostate cryotherapy, therefore focal prostate cryotherapy that spares
the urethra may effectively reduce prostate hypertrophy.
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P-747
Image-guided percutaneous renal cryoablation: five years
experience, results and follow-up
A.A.P. Azevedo1, V.O. Carvalho1, P.M. Falsarella1, A. Rahal Jr1,
M.R.G. Queiroz1, G.C. Lemos2, R.G. Garcia1
1Interventional Radiology, Hospital Israelita Albert Einstein, São Paulo,
Brazil, 2Urology, Hospital Israelita Albert Einstein, São Paulo, Brazil
Purpose: To describe the experience of our institution in imageguided renal nodules percutaneous cryoablation, evaluating
demographic and technical aspects as well as efficacy, safety and
follow up.
Material and methods: Retrospective study approved by our
institutional review board. Seventy-one renal tumors evaluated in 60
patients treated with image guided percutaneous renal cryoablation
(PRCA) from January 2009 to December 2015. No patient was
excluded from study, even those who were lost on follow up. All
the procedures were guided both by ultrasound and tomography.
An argon and helium based cryoablation machine was used for
all treatments. Hydrodissection was performed when the bowel
or ureters were within 1 cm (iodinated contrast media in dextrose
solution). Complications were assessed by the terminology criteria of
the National Institutes of Health (NIH). Patients were monitored and
evaluated by ultrasound, tomography, MRI and/or PET-CT.
Results: In most procedures (91.9%) only one nodule was treated.
Nodules had a median size of 1.6 cm. Most nodules (61,9%) were
exophytic. Hydrodissection and retrograde warm pyeloperfusion
were performed in most procedures. Among all variables evaluated
in univariate analysis, nearness of nodule to collecting system and
anterior/posterior location were significantly associated with PRCA
complications. No other factor evaluated was significantly associated
with complications.
Conclusion: PRCA is solid alternative to traditional surgical therapies
for treatment of small renal tumors in wide subset of patients. Medium
term evidence shows excellent long-term oncological results, similar
to nephrectomy, with minimal risk of major complications.

P-748
Take aim - FIRE: uni versus bilateral prostatic artery embolization for adenomatous BPH
C.R. Tapping1, A. Macdonald2, M.W. Little3, P. Boardman4
1Radiology Department, Churchill Hospital, Oxford University Hospitals
NHS Foundation Trust, Oxford, United Kingdom, 2Radiology, John
Radcliffe Hospital, Oxford, United Kingdom, 3Radiology, Royal Berkshire
NHS Foundation Trust, Reading, United Kingdom, 4Radiology, Churchill
Hospital, Oxford, United Kingdom
Purpose: To assess whether or not single sided embolization
targetting an adenoma provides as good a benefit for patients as
bilateral embolization in adenomatous glands and stromal glands.
Material and methods: 5 single sided embolization procedures
targeting a dominent adenoma were compared to 5 patients who
received bilateral embolizations in adenomatous glands and 5
patients who recieved bilateral embolisations in stomal glands.
Patients were age matched and matched for their prostate gland
volume. Patients were followed up at 3 months and 12 months post
PAE with multiparametric MRI and IPSS, IIEF and EQ-5D-5L Q of Life
questionnaires. p<0.05 was considered significant.
Results: There was no difference in success between unilateral and
bilateral embolization procedures in adenomatous glands at 3 and
12 months. There was a better clinical result in both adenomatous
groups compared to the stromal group at both 3 and 12 months.
There was a significant reduction in gland shrinkage at 3 months in
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the adenomatous groups compared to the stromal group. All patients
had benefit form their PAE. there were no significant complications
from PAE.
Conclusion: Targeting dominent adenomous and performing a single
sided embolization produces as good a result as bilateral embolization
in generally adenomatous glands and a better result than in stromal
glands at 3 and 12 months. This may help target and streamline the
embolization process in some patients reducing procedural time and
radiation exposure.

P-749
3 years post-Prostate Artery Embolization (PAE): do the
symptomatic improvements remain?
D. Maclean1, J. Long1, S. Modi1, M.R. Harris2, J. Dyer2, N. Hacking1,
T.J. Bryant3
1Radiology, University Hospital Southampton, Southampton, United
Kingdom, 2Urology, University Hospital Southampton, Southampton,
United Kingdom, 3Radiology, Southampton General Hospital,
Southampton, United Kingdom
Purpose: A multitude of studies have demonstrated symptomatic
improvement 12 months after PAE, but few studies have significant
numbers of longer term follow-up. We aimed to investigate if
symptomatic improvement post-PAE endures to 3 years after
treatment and why symptoms recur.
Material and methods: All patients undergoing PAE from June 2012August 2014 were followed up to 3 years post-procedure. International
Prostate Symptom Score (IPSS) and Quality of Life (QOL) scores were
collected at 1,3,6,12 and 36 months. Formal urodynamics were
performed in all patients prior to treatment.
Results: 48 patients (mean patient age 64.7, prostate volume 94.2ml,
IPSS 24.3, QOL 5.1) were identified (2 died of unrelated causes, 2
lost to follow-up). No significant difference was seen in IPSS or QOL
between 1 year and 3 years after follow-up (IPSS 8.3 vs 9.9 respectively,
p=0.09 and QOL 1.3 vs 1.5, p=0.23). At 1 year post-bilateral PAE 81.0%
(34/42) had clinical success (not requiring surgery) and at 3 years this
was 71.4% (30/42). Patients underwent surgery (1 HoLEP, 3 TURP, 8
median lobe resections) at median 11 months (range 9-34 months). In
the majority of patients (57%, 8 patients) this was due to an enlarged
median lobe which was subsequently resected due to a ball-valve
effect. One patient had a high bladder neck contributing to his
symptoms.
Conclusion: Symptomatic improvement continues to 3 years postPAE with the majority of patients receiving a good clinical outcome.
An enlarged median lobe with a ball-valve effect causes the majority
of symptomatic failures.

P-750
Assessing the patient perceived effectiveness of varicocele
embolization in the treatment of varicocele related orchalgia:
a single center 15 year experience
M. Sheehan
Radiology Department, Beaumont Hospital, Dublin, Ireland
Purpose: Orchalgia is a common presenting complaint for patients
with a testicular varicocele however the long term effectiveness of
treatment from varicocele embolization is poorly demonstrated in the
literature. The aim of our study is to assess patients perceived changes
in pain pre and post embolization over a time period of 2 to 17 years.
Material and methods: We retrospectively retrieved the details, from
a prospectively maintained database, on all patients who were treated
with a varicocele embolization for varicocele related orchalgia from
2000 to 2015. We used a standardized pain impact questionnaire to
assess pain pre and post procedure.
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Results: A total of 90 patients had a varicocele embolization, 76 for
orchalgia and 14 for fertility issues. Of the 76 patients we had a return
of questionnaire on 44 patients. Pain resolved completely in 75%
(n=33). The recurrence rate of pain was 25% (n=11) with an average
of 8 years pain free post procedure on these patients. All patients
received at least some period of pain relief. Coils only deployed in
22.7%(n=6) cases, Glue only in 22.7%(n=10) and a mix of glue and coils
in 63.6%(n=28). The average length of time to be completely pain free
post procedure was 40 days (ranging from 2 days to 1 year).
Conclusion: Varicocele embolization is an effective treatment option
in the management of varicocele related orchalgia. Improvements are
best seen in patients with severe pre procedural pain.

P-751
Prostatic artery embolisation for the treatment of lower
urinary tract symptoms and catheter-dependent urinary retention in patients with benign prostatic hyperplasia
R. Das1, M.G. Fadel2, S. Katmawi-Sabbagh2
1Department of Radiology, St. George’s NHS Foundation Trust, London,
United Kingdom, 2Department of Urology, St George’s NHS Foundation
Trust, London, United Kingdom
Purpose: Medical and surgical treatments for benign prostatic
hyperplasia (BPH) can be effective but are associated with limitations.
We report the outcomes of the emerging technique of prostate artery
embolisation (PAE).
Material and methods: 45 patients (mean age 74 years) with BPH
treated with PAE in a single UK institution were assessed prospectively
(mean follow-up 10 months).
All patients were evaluated by digital rectal examination, prostatespecific antigen, transrectal ultrasound (TRUS) and computedtomography angiogram. PAE was performed using 300-500μm
embospheres, under local anaesthesia by femoral approach.
Clinical follow-up included post-void residual volume (PVR), prostatic
volume (PV) using TRUS, International Prostate Symptom Score (IPSS),
quality of life (QoL) and peak urinary flow (Qmax) recorded at 1, 3, 6
and 12 months.
Results: Urinary retention with long-term catheter (LTC) (63.3%)
and lower urinary tract symptoms (36.7%) were the most common
indications for PAE.
72% of LTC patients were catheter-free at 1 month and 67% had
complete resolution of symptoms at 6 months. Bilateral PAE was
performed in 83.3% of cases.
The mean PVR (pre-PAE vs post-PAE 410.4ml vs 131ml; p<0.05),
mean prostate volume (144.0ml vs 80.2ml, with a mean reduction
of 44.3%; p<0.05), mean IPSS (19.3 vs 5.3; p<0.05), mean QoL (5.5
vs 1.3; p<0.05) and mean Qmax (7.8ml/s vs 12.9ml/s; p<0.05) were
significantly different with respect to baseline. No major complications
were reported.
Conclusion: PAE is an effective alternative for the treatment of BPH
and catheter-dependent patients, which should be considered
in medically refractory BPH and patients who are not suitable for
transurethral resection or prostatectomy.
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P-752
Percutaneous nephrostomy in neonatal period: indication,
technique, complications and outcome - a single centre
experience
T. Ključevšek1, V. Pirnovar2, D. Kljucevsek 2
1Clinical Institute of Radiology, University Medical Centre, Ljubljana,
Slovenia, 2Children’s Hospital, Radiology Unit, University Medical
Centre, Ljubljana, Slovenia
Purpose: The purpose of this retrospective study was to evaluate
techniques and complications of percutaneous nephrostomy (PN)
placement during the neonatal period, which is exceptional because
of small size of kidney and other anatomical and technical issues.
Material and methods: Medical charts of 31 neonates (22 boys and 9
girls, mean age 13.9 days) treated with 44 PN catheters (19 unilateral,
11 neonates bilateral, and one 3 PN) were reviewed. Procedures were
performed under fluoroscopic and ultrasound control using Seldinger
technique. Collected data included indications for PN based on
preprocedural imaging, complications, duration of PN, and outcome
of these patients.
Results: Primary technical success was 97.7%. In 20% of children no
complications were recorded. There were no major complications.
Minor complications included self-limited postprocedural bleeding
into the pelvicalyceal system (2/44), chronical haemathuria (5/31),
clinically manifested urinary tract infection (5/31), cellulitis of PN
entry site (5/44), urinary leak (5/44), dislocation (4/44), and mechanical
damage (5/44) of PN catheters. Overall, 8/44 PN catheters (18.1%) had
to be replaced. Duration of PN varied from 0.2 to 14 months (mean 5
months), depending on the underlying pathology. Treatment in 22.5%
children was conservative, in 35.5% Anderson-Hynes pyeloplasty and
in 35.5% multiple interventions including endovascular treatment due
to complex congenital kidney disease were performed. One child
had kidney transplantation, three had chronical kidney insufficiency,
others had normal kidney function.
Conclusion: PN is safe, effective “time buying” procedure in neonates,
resulting in relieving the urinary tract obstruction and preserving renal
function. Outcome is strongly dependent on underlying pathology.

P-753
Prostatic artery embolization in urinary catheter-dependent
patients
R. Monreal Beortegui1, A. Sáez de Ocáriz García1, S. Solchaga
Álvarez1, P.J. Giral Villalta2, S. Napal Lecumberri2, F. Urtasun
Grijalba1, I. Insausti Gorbea1
1Interventional Radiology, Complejo Hospitalario de Navarra,
Pamplona, Spain, 2Urology, Complejo Hospitalario de Navarra,
Pamplona, Spain
Purpose: The aim of this study is to analyze the efficacy of prostate
artery embolization (PAE) in withdrawing permanent urinary catheters
(UC) in patients with benign prostatic hyperplasia (BPH). Clinical and
urodynamic findings are described.
Material and methods: Retrospective descriptive study of 28 urinary
catheter-dependent patients treated with EAP.
We evaluated the success of the UC withdrawal one and three months
after embolization and collected data from patients with positive
results. We registered their maximum flow (Qmax) by urodynamic
studies, IPSS (International Prostate Scoring System) and PSA, before
and one, three and six months after treatment.
Additionally, we determined prostatic volume and postvoid residual
volume (PVR) using magnetic resonance (MR) and ultasound
respectively.
Results: Overall, removal of the UC was successful for 77.7% of the
patients (28/36), However, in patients treated with bilateral PAE a
greater percentage of accomplishment was achieved(87,1%) compared
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to those treated with unilateral PAE (20%). IPSS decreased from 11.5
to 4.5, one and six months after treatment, respectively. Urodynamic
studies were performed and registered Qmax values of 10.9ml/sg
three months after treatment, and 11.2 ml/sg, after three additional
months. Basal PSA was 8.4 ng/ml, with a decrease to normal values (3
ng/ml) three months after embolization.
Concurrently, PVR dropped to 72.6ml six months after the treatment.
The initial average prostatic volume, 102.5cc, suffered a 30% decrease
six months after PAE.
Conclusion: Prostatic artery embolization is an effective treatment
for patients with BPH and permanent UC since a significant degree of
success was achieved in the withdrawal of catheters in our patients.

P-754
Percutaneous nephrolithotomy in Galdako-modified Valdivia
position; A single centre experience
S. Tripathi1, D. Allen2, L. Ajayi2, D. Yu1, A. Goode1
1Radiology, Royal Free Hospital, London, United Kingdom, 2Urology,
Royal Free Hospital, London, United Kingdom
Purpose: Supine patient position such as Galdako-modified Valdivia
for PCNLs are increasing in popularity to reduce the anaesthetic and
logistical difficulties. We aim to compare our data with the literature
and assess our success and complication rates.
Material and methods: We collected retrospective data on all the
supine PCNLs performed at Royal Free Hospital, London, UK between
07/02/2007 and 31/01/2018. Procedure numbers, patient and technical
factors, procedure times, radiation dose, complications and cleareance
rates were assessed.
A literature search was also performed to compare directly our
outcomes with what is published.
Results: Over the 11-year period, 447 supine PCNLs for 370 patients
were performed; the percutaneous renal access was ultrasoundguided, conducted by the interventional radiologist. Our mean
procedure time of 75 minutes was comparable with the literature (4386 minutes). The complete clearance rate was 71%, comparable at 70%.
Our post-operative transfusion rate was 1.8%, (literature ranges from
0.8%- 27%). The complications that occurred are difficult to compare
directly but mainly consisted of repeat nephrostograms, urosepsis and
migration/retention of calculi. Our database contains many patients
who are obese, the largest recorded body mass index (BMI) at 69.9,
mean 28.6.
Conclusion: Our experience of supine PCNLs demonstrated
equivalent technical success and complication rates compared to
literature. Additionally there is the added benefit of managing the
patient without repositioning, particularly those with high BMI,
following ureteric catheterisation.

P-755
Repeated prostatic arterial embolisation (RPAE): response
variables comparison between clinical success and clinical
failure
D. Torres1, N.V. Costa2, T. Bilhim3, J.M. Pisco1
1Interventional Radiology, Saint Louis Hospital, Lisbon, Portugal,
2Radiology, St Louis Hospital, Lisbon, Portugal, 3Interventional
Radiology, CHLC, Saint Louis Hospital, Lisbon, Portugal
Purpose: To determine if there is a difference between the prostate
response variables and the short-term outcome among the cases of
clinical success Prostatic Arterial Embolisation(PAE) and those who did
not improve after RPAE.
Material and methods: Single center retrospective cohort study,
between June 2009 and August 2017, in 150 patients who did not
respond to PAE, with the need to proceed with RPAE. The response
variables were assessed before PAE and at 1, 3, 6, 12 and 18 months
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after the procedure and yearly thereafter, and compared with the
baseline values and short-term outcome of the patients with clinical
success after PAE.
Results: Of the 150 patients undergoing RPAE, 14 were lost to
follow-up, leaving 136 patients. Of these, 29 did not improve, with
13 having undergone one reembolization and 16 undergone a third
embolization. Comparing with the population that responded to PAE,
patients who did not respond to RPAE have a similar average prostate
volume (76.53 vs 81.4), but a lower mean reduction in volume (11.48 vs
17.24). PSA at baseline was slightly lower (4.16 vs 5.13), but an average
PSA increase of 0.42 was observed instead of the expected reduction
(1.38). PVR increased by 5.45, compared to a reduction of 43.89. There
was a significantly lower reduction of IPSS (2.23 vs 13.71), Qmax (1.59
vs 3.07) and QOL (1.04 vs 1.94). The IIEF increase was less pronounced
(0.7 vs 1.74).
Conclusion: Patients who did not respond to RPAE presented
different response variables values compared to patients with clinical
improvement after a single PAE.

P-756
A novel percutaneous technique to replace obstructed urinary
stents with transurethral approach
V. Magnano San Lio1, M. Cariati2, M. Midulla3, G. Giordano1
1Interventional and Diagnostic Radiology, ARNAS Garibaldi - NESIMA,
Catania, Italy, 2Diagnostic Sciences, San Carlo Borromeo Hospital,
Milan, Italy, 3Department of Diagnostic and Interventional Radiology,
Centre Hospitalier Universitaire de Dijon, Dijon, France
Purpose: Usually the replacement of urinary stents with transurethral
approach (particularly in women) is performed in angiographic room
by interventional radiologists.
However, complete stent obstruction makes it impossible to replace
it on a metal guidewire or on hydrophilic guide wire.
The aim of our work is to demonstrate the effectiveness of a
percutaneous recovery technique that allows, while maintaining
access to the ureter, to remove the encrusted stent and replace it with
an analogue by percutaneous technique
Material and methods: From 2013 to 2017 we replaced 202 urinary
stents with a transurethral approach (99% women) in patients with
obstructive urinary disorders (benign and malignant).
197 were recovered with a standard transurethral approach using a
metal guidewire.
5 stents were obstructed by encrustations, therefore it was impossible
to replace them with a standard technique.
We have developed a novel recovery technique with silk thread and
use of a 9 fr vascular introducer sheath which has allowed us to remove
the obstructed stents while maintaining access to the ureter.
A metal guidewire was advanced up to the renal pelvis inside the
introducer sheat and a new 8 fr stent was positioned.
No procedural complication.
Results: In all of 5 cases it was possible to replace the obstructed
stents without complications.
All procedures are carried out without any sedation.
The patients terminated the procedure, after 30 minutes of
observation were discharged.
Conclusion: This new technique allows the interventional radiologist
to replace obstructed urinary stents by avoiding more invasive and
traumatic urological procedures with sedation.
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P-757
Establishing a prostate artery embolisation (PAE) service
M.W. Little1, J. Briggs1, A. Speirs1, M. Gibson1, C.R. Tapping2,
F. Ahmad1
1Interventional Radiology, Royal Berkshire NHS Foundation Trust,
Reading, United Kingdom, 2Radiology Department, Churchill Hospital,
Oxford University Hospitals NHS Foundation Trust, Oxford, United
Kingdom
Learning objectives: To describe the process of setting up a prostate
artery embolization (PAE) service.
Background: PAE is a safe and effective treatment for benign
prostatic hyperplasia (BPH). There is a growing need for IRs to offer
PAE to our patients.
Clinical Findings/Procedure:
-The minimum requirements for implementing a PAE service
Collaboration with urology to establish where PAE fits into the
treatment of BPH. This work outlines a referral pathway for PAE, HoLEP,
TURP, and UroLIFT
-Protocols for pre-procedural imaging and clinical assessment
All patients should be reviewed by a urologist and IR in clinic. Patients
will need a CT-angiogram to assess that arterial anatomy is suitable,
and MRI of the prostate to investigate for cancer, and assess the
consituents of the gland; Adenomatous-dominant change has been
shown to correlate with clinical success. Which patients to reject, and
cases of adenomatous-dominant change will be shown.
-Personnel and equipment
IRs should have experience of emblotherapy, and a minimum of two
IRs should be involved in the PAE service. Dyna-CT is essential for
minimising the risk of non-target embolisation. Examples of dyna-CT
preventing non-target embolisation will be included.
-A process for patient follow-up in the two weeks after PAE and
beyond
This work will outline the pre-procedural medications given to
minimise retropubic pain, dysuria, and retention.
-Protocols for post-procedure imaging and clinical assessment
Repeat MR at 3-months in combination with a clinic appointment to
assess clinical and radiological response to PAE. Follow-up imaging
findings will be discussed.
Conclusion: IRs need to design PAE services to meet growing demand.

P-758
Transcatheter embolization for control of intractable
hematuria from prostate cancer
A. Ushinsky1, H. Javan1, J. Katrivesis1, P. Borghei2, K. Nelson1,
D. Fernando1, R. Houshyar1, E. Uchio3, N. Abi-Jaoudeh1
1Radiological Sciences, University of California, Irvine, Orange, CA,
United States of America, 2Radiology, Long Beach VA Healthcare
System, Long Beach, CA, United States of America, 3Department of
Urology, University of California, Irvine, Orange, CA, United States of
America
Learning objectives:
1. Discuss the role of prostate artery embolization (PAE) in the
treatment of intractable hematuria due to prostate cancer (PCa).
2. Describe technical considerations in PAE.
3. Report experience with PAE to control intractable hematuria
from PCa.
Background: PCa is the second most common cancer of men.
Hematuria associated with PCa is most commonly related to bladder or
urethral invasion. First line management involves continuous bladder
irrigation, chemical cautery, medical or hormonal management,
transurethral resection of prostate, or radical prostatectomy.
Embolization techniques have been described, but are not currently
incorporated in routine clinical practice.
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Clinical Findings/Procedure: Embolization for intractable
hemorrhage from PCa was first described in 1976. Advances in
microcatheters and cone-beam CT have allowed increasingly selective
embolization and in-situ evaluation of collateralization to avoid offtarget embolization. The body of literature on PAE is most mature in
the treatment of benign prostatic hypertrophy (BPH). These methods
have more recently been adapted for cases of intractable hematuria,
including those associated with PCa. Prior case reports describe high
levels of technical success (88-100%) and moderate to good short-term
outcomes (70-100%). Long term follow-up does demonstrate modest
recurrence (12-57%). Complications are generally minor and include
postembolization syndrome and pain. Cases of PAE performed at our
institution for intractable hematuria due to PCa are presented.
Conclusion: PAE is an emerging treatment strategy for intractable
hematuria in PCa. Developments in PAE techniques in the treatment
of BPH are extended to treating malignant hematuria. Further research
is necessary to evaluate the clinical efficacy, effects on tumor burden
and concomitant BPH and urinary symptoms.

P-759
Percutaneous nephrostomy in non-dilated renal collecting
system: Tips, tricks and pitfalls
A.A. Khankan1, T. Al-Hazmi2, M. Brembali1, A. Kenawi1
1Department of Medical Imaging, King Abdulaziz Medical City, Jeddah,
Saudi Arabia, 2Radiology, Umm Al-Qura, Makkah, Saudi Arabia
Learning objectives:
1. To provide an overview about indications of percutaneous
nephrostomy (PCN) in non-dilated renal collecting system
2. To discuss technical tips, tricks and pitfalls for optimal
placement of PCN with illustrated cases
Background: PCN is well-established technique and most common
procedures performed by interventional radiologists in the upper
urinary tract. According to quality-improvement guidelines for PCN
by Society of Interventional Radiology, the accepted threshold for
technical success rates for PCN is 95% for obstructed dilated renal
collecting system. However, this threshold decreases to 80% for
non-dilated renal collecting system with increase in the chance of
complications despite the technical improvement in the available
imaging guidance modalities. Entry into the non-dilated system is
technically challenging as it may require multiple punctures. Special
conditions and certain protective technical maneuvers should be
considered to minimize the damage of renal parenchyma and avoid
the adjacent sensitive structures.
Clinical Findings/Procedure: The poster will discuss the practical
aspects related to optimal PCN in non-dilated renal collecting system,
focusing on
1. Clinical indications
2. Relevant anatomical and technical issues illustrating helpful tips
and tricks.
3. Optimal utilization of imaging guidance modalities
4. Potential complications and management
Conclusion: It is imperative for interventionalists to be intimately
familiar with the indications of PCN in non-dilated renal collecting
system and relevant technical issues for optimal placement of PCN
in such technically challenging conditions. In addition to knowledge
and technical skills, they must be able to recognize the predisposing
risk factors and anticipate the potential complications and manage
them effectively.
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P-760
Treatment of intractable lower urinary tract fistulas with
ethanol
A. Nanapragasam1, S.U. Mahmood2, S. Mafeld3, P.J. Haslam4
1Radiology, Newcastle University, Newcastle-upon-Tyne, United
Kingdom, 2Radiology, University Hospitals Leicester, Leicester, United
Kingdom, 3Radiology Department, Freeman Hospital, Newcastle,
United Kingdom, 4Interventional Radiology, Freeman Hospital,
Newcastle-upon-Tyne, United Kingdom
Learning objectives:
1. Minimally invasive delivery of ethanol to treat urinary tract
fistulas is safe and effective
2. Repeated ethanol-induced sclerosis of urinary tract fistulas may
be required for long-term control
Background: Although urinary tract fistulas are a rare complication
after pelvic surgery, they are a source of significant morbidity and
mortality. Existing treatment strategies are limited to conservative
or surgical management, both of which have high failure rates. We
present a case series in support of a minimally invasive approach to
urinary fistula treatment with ethanol. Two vesicocutaneous fistulas
and one rectovesical fistula, all a consequence of a preceding pelvic
surgery, are described.
Clinical Findings/Procedure: A 5Fr vascular dilator is inserted into the
fistula, with a guidewire passed through this and into the bladder. A
12Fr Foley catheter is inserted over the guidewire. The Foley catheter
balloon is inflated and pulled back to occlude the fistula. A 5Fr vascular
sheath is placed alongside the catheter and 3ml of ethanol is injected
into the tract. The alcohol is left to dwell for 5 minutes, whereupon the
catheter and sheath are removed. All patients had successful closure of
their fistula, but did require re-intervention as the tract can recanalise
after some months.
Conclusion: The use of ethanol as a sclerosing agent is well
established in the treatment of vascular malformations and intestinal
fistulas. Our case series illustrates the first use of this therapy in the
innovative treatment of urinary tract fistulas, showing it to be safe and
efficacious, although repeated attempts may be required for longterm control.

P-761
Ureteral-arterial fistula presenting as a rare complication of a
routine nephroureteral stent exchange
J. Lam, S.A. Bass
Radiology, Hartford Hospital, Hartford, CT, United States of America
Clinical History/Pre-treatment Imaging: We present a 78-year-old
female with history of cervical cancer treated with pelvic exenteration,
creation of an ileal conduit for urinary diversion and radiation
treatments resulting in stricture requiring multiple ureteroplasties
and a chronic indwelling nephroureteral stent (NUS). The patient
presented for routine NUS exchange.
Treatment Options/Results: During the stent exchange, the
patient developed hypotension with fresh clotting blood into the
ileostomy bag. No initial source of bleeding was identified on overthe-wire antegrade nephrostogram. An aortogram was immediately
performed, revealing extravasation from the distal common iliac
artery into the ureter. A 5cm x 9mm Viabahn covered stent was placed
within the common iliac artery extending into the external iliac artery
(after coil embolization of the internal iliac artery). The stent was
balloon angioplastied to 4 atm with a 9x4 charger balloon. Post stent
deployment common iliac arteriogram demonstrated no fistulous
connection and the patient immediately stabilized.
Discussion: Ureteral-arterial fistula (UAF) is an uncommon, but
life threatening complication. UAF occurs secondary to weakening
of the ureter or artery wall resulting in irritation and inflammation
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causing erosion.1-3 Risk factors for developing UAF include malignancy
(cervical, bladder and colorectal), extensive abdominopelvic surgeries,
pelvic radiation and chronic indwelling ureteral stents.1-4 The common
iliac artery is the most frequent location to develop UAF.4 Standard
treatments include endovascular stent placement with or without
embolization.5-6 Increased awareness of this condition and familiarity
with the angiographic appearance are crucial for diagnosis/treatment.
Take-home Points: 1) Identify patients at increased risk for UAF
2) Describe findings indicating the presence of UAF to expedite
treatment.

peritoneum and visceral contents. Approximately 20% of lumbar
hernias are congenital. Repair of lumbar hernias should be performed
as early as possible to avoid incarceration and strangulation.
Herniation and incarceration of the ureter are extremely rare, with no
case reported in the literature. In our patient, a stiff guidewire allowed
resolution of ureteral herniation.
Take-home Points: Inferior lumbar hernia with ureteral incarceration
is a rare cause of ureteral obstruction.
A percutaneous approach is a possible alternative to surgery for
urgent resolution of ureteral incarceration.

P-762

Venous intervention and IVC filters

Prostatic abscess a newly reported complication of prostatic
artery embolization, what is wrong?

P-764

I. Alrashidi1, F. Garad1, A. Alruhaimi1, H. El-Tholoth2, M. Said2,
F. Alahmari1
1Radiology, Prince Sultan Military Medical City, Riyadh, Saudi Arabia,
2Urologist, Prince Sultan Military Medical City, Riyadh, Saudi Arabia
Clinical History/Pre-treatment Imaging: A young patient with
BPH prostate size 62 grams. had UTI managed by intravenous
antibiotic according to urine culture.Two months later, Patient start
to be bothered by lower urinary symptoms asked for definitive
management for BPH.All options offered to the patient in view of his
medical background, and he was worried about retrograde ejaculation
so, he chosed PAE
Treatment Options/Results: Two weeks after PAE the patient voiding
freely, one week after, he presented to ER again with sever dysuria
progressed to urine retention, constipation, no fever, and ultrasound
showed enlarged heterogeneous prostate. MRI showed prostatic
abscess.Under antibiotic cover, a trial of transrectal aspiration failed
to drain the abscess. So, Transurethral deroofing of the abscess and a
lot of pus drained. Patient doing well after that.
Discussion: Prostatic abscess post-PAE is a newly reported
complication managed well with transurethral deroofing.
Take-home Points:
1.Watch for recent infection (especially UTI).
2.Complete aseptic precaution for any embolization procedure.
3.teamwork

P-763
Percutaneous repair of ureteral incarceration in inferior
lumbar (Petit’s) hernia
F. Zandrino, S. Tettoni, I. Gallesio, M. Belletti, F. Misischi, S. Barbero
Radiology, ASO SS Antonio e Biagio e C. Arrigo, Alessandria, Italy
Clinical History/Pre-treatment Imaging: A 79-years-old female
presented to the ER with fever and a palpable painful right lumbar
mass. White cell count was 19.840/mm3, neutrophils 94%, C-reactive
protein 7,62 mg/dL. Acute renal failure was also present (creatinine
3,22 mg/dL). Ultrasonography demonstrated dilatation of right renal
pelvis and proximal ureter. Unenhanced CT demonstrated herniation
of the ureter in the inferior lumbar triangle, with marked dilation due
to incarceration and obstruction.
Treatment Options/Results: Due to severe co-morbidities surgery
was excluded. Percutaneous nephrostomy was performed, with
normalization of renal function. After four days, through the
percutaneous access, a hydrophilic guidewire was advanced across
the ureteral occlusion. The guidewire was advanced in the gallbladder
and a hydrophilic catheter was pushed over the guidewire. Then a
superstiff Amplatz guidewire was advanced in the catheter while
strongly pushing the lumbar mass. The ureter straightened and the
herniation resolved. Finally, a stent was positioned.
Discussion: Inferior lumbar hernia is a rare defect of the dorsolateral
abdominal wall with protrusion of extraperitoneal fat, with or without

Risk of venous stenting across the inguinal ligament on occlusion of great saphenous vein
M.E. Barbati1, A. Gombert1, K. Schleimer1, C.H. Wittens1, H. Jalaie2
1Vascular and Endovascular Surgery, RWTH University Hospital Aachen,
Aachen, Germany, 2Vascular Surgery, Universitätsklinikum der RWTH
Aachen, Aachen, Germany
Purpose: Iliac vein stenting is rapidly emerging as a minimally
invasive alternative to traditional open surgical procedures for iliac
vein stenosis and chronic total occlusions. When post-thrombotic
trabeculations extend below the inguinal ligament, stenting remains
controversial. Without adequate inflow into the stented tract, the
patency of stented iliocaval segments drops dramatically. This study
was undertaken to investigate the effect of overstenting the great
saphenous vein (GSV) on its patency.
Material and methods: A retrospective analysis of patients treated
for iliofemoral vein obstruction extending the stents below the GSV
junction from Dec 2014 – Dec 2017 was conducted. Patency of stents
and GSV was evaluated with Duplex ultrasound in follow-up.
Results: Percutaneous recanalization was successful in all 86 limbs,
including 6 patients with bilateral occlusions. Median age was 41
years [18 - 66]. GSV was occluded during the median follow-up of 15.5
months [3 - 8]. The overall primary, assisted primary, and secondary
patency rates were 75%, 84%, and 91%, respectively.
Conclusion: Contrary to arterial stenting, braided stainless stents
can be safely placed in the venous system across the collateral vein,
probably without risk of their occlusion and no effect on long-term
patency.

P-765
Endovascular stent placement for chronic post-thrombotic
symptomatic ilio-femoral venous obstructive lesions: a singlecenter study of safety, efficacy and quality-of-life improvement
L.C. Pescatori1, K. Guillen2, O. Chevallier2, N. Falvo2, C. Galland2,
S. Gehin2, M. Midulla2, R. Loffroy2
1Postgraduation School in Radiodiagnostics, University of Milan, San
Donato Milanese, Italy, 2Center for Mini-Invasive Interventional and
Endovascular Therapies - Department of Diagnostic and Therapeutic
Radiology, Centre Hospitalier Universitaire de Dijon, Dijon, France
Purpose: To report our single-center experience with the use of
endovascular treatment for chronic post-thrombotic symptomatic
ilio-femoral venous obstructive lesions.
Material and methods: A prospective mono-centric observational
cohort study of post-thrombotic syndrome (PTS) patients with
chronic symptomatic ilio-femoral venous obstructive lesions referred
for endovascular treatment was conducted from March 2012 to
September 2017. Procedure consisted in recanalization, pre-dilation
and self-expandable stenting of stenotic or occluded iliac and/or
femoral veins. Severity of PTS, quality-of-life and treatment outcomes

Posters

CIRSE 2018 Abstract Book
were assessed using Villalta scale and Chronic Venous Insufficiency
Questionnaire (CIVIQ-20) at baseline and 3 months after the procedure.
Results: Forty-two patients (27 females, 15 males; median age, 47.5
years; range, 32-61) were included. Recanalization and stenting
was successfully accomplished in all prime procedures. Immediate
technical success rate was 97.6% without any complications. Median
follow-up was 18 months (range, 10-34 months) with a 85.7% stent
patency rate. Villalta score significantly decreased from baseline
compared with 3 months after the procedure [14 (range, 10-19) and
5 (range, 2-9), respectively, P<0.0001], showing a significant decrease
in the severity of PTS. CIVIQ-20 score significantly decreased from
baseline compared with 3 months after stenting [57 (range, 39-72) and
30 (range, 24-50), respectively, P<0.0001] thus showing a significant
improvement of quality-of-life.
Conclusion: Our results confirm the high clinical success rate and
safety of endovascular PTS treatment and highlight the significant
impact of stenting on the quality of life of patients with chronic
symptomatic ilio-femoral venous obstructive lesions.

P-766
Venous ports associated thrombosis
M.A. Cherkashin1, D. Puchkov1, N. Berezina1, D. Kuplevatskaya1,
P. Yablonsky2
1Radiology, Dr.Sergey Berezin Medical Center, Saint-Petersburg,
Russian Federation, 2Surgery, Saint-Petersburg State University, SaintPetersburg, Russian Federation
Purpose: To assess venous thromboembolism incidence in patients
with port-systemsand identify VTE risk factors for management
strategy development
Material and methods: In our study 289 patients with implanted
for long-term chemotherapy central venous port-systems (devices
insertion commonly by subclavian access under CT-navigation, in 5
cases by femoral access) were included
Mean patients’ age was 45 y.o. (27 - 61). After intervention patients
were involved in observational program: visits to surgeon (1, 3, 6 and
12 months), venous ultrasound examination and echocardiography. In
case of pulmonary embolism suspicion - chest CT angiography
Results: . In 39 patients (13.5%) thrombotic device occlusion or
subclavian vein thrombosis were detected. Thromboses were treated
by low-molecular weight heparins. In 7 cases local thrombolysis was
effective. In 2 patients we have performed device explantation due
to risk of thrombosis progression. Mean time for venous thrombosis
development was 3 months after intervention. In 1 case non-massive
pulmonary embolism has revealed. Based on risk analysis male
sex (p<0.05) and head and neck cancer (p=0.03) were justified as
predictors for thrombotic complications.
Additionally we have analysed small group of patients with catheter
malposition (n=15). In 46.6% (n=7) thrombosis was identified and we
suggest device malposition as a serious VTE risk factor
Conclusion: Active VTE monitoring in patients with implanted central
venous access devices is the important part of disease management.
Aggressive strategy with device recanalization allows to continue
chemotherapy. We suggest male sex, head and neck cancer and device
malposition as additional independent risk factors for VTE.
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P-767
IVC Filters - indications, retrievals and complications; a 2.5 year
single centre experience
T. Carlsson, T. Ward
Interventional Radiology, Musgrove Park Hospital, Taunton, United
Kingdom
Purpose: Inferior Vena Cava Filters provide alternative treatment to
prevent fatal pulmonary embolus in patients in which anticoagulation
is contraindicated or ineffective. They do, however, come with their
complications and the Medicines and Healthcare products Regulatory
Agency (MRHA) advise retrieving the filter as soon as clinically possible.
We aimed to assess the IVC filter service in a District General Hospital
with regards to retrieval rates and success, overall time in situ and
complications.
Material and methods: All patients with an IVC filter inserted over a
2.5-year period were identified. Patient demographics, request cards,
IVC filter-type, imaging and complications were analysed.
Results: 64 patients (mean age of 68 years old) were included in the
study. All filters were placed infra-renally and the most common filter
was the Cook Celect filter. Retrieval was only attempted in 61% of
‘temporary’ filters with an overall retrieval success rate of 89%. The
mean number of days in situ was 41 before retrieval was attempted;
the longest a filter was in situ before attempted retrieval was 92 days.
The most common complication was IVC penetration, which occurred
in 11% of cases and was the sole attributing factor for unsuccessful
retrieval. All complications were within the CIRSE threshold guidelines.
Conclusion: IVC filter placement is a safe procedure but patients are
easily lost to follow up; a robust system should be set in motion to
ensure that retrieval is attempted at the earliest clinical opportunity
in all patient’s whose IVC filter is regarded to be temporary.

P-768
Tip malposition of peripherally inserted central catheters: a
retroprospective study to compare bedside insertion to fluoroscopically guided placement by one operator
M. Grange1, A.A. Chouiter2
1Radiology, HNE, Boudry, Switzerland, 2Radiology, HNE, Neuchâtel,
Switzerland
Purpose: Peripherally inserted central catheter (PICC) implantation
continues to increase, leading to the development of a blind bedside
technique (BST) for placement. The aim of our study was to evaluate
the efficacy of BST compared with the fluoroscopically guided
technique (FGT), with specific regard to catheter tip position (CTP).
Material and methods: Between December 2014 and September
2017, 148 patients underwent PICC line implantation. Fifty-four
patients were treated with BST and 94 with FGT. All procedures were
done by the same interventional radiologist, included post procedural
chest X-ray for the BST, and scoped image for FGT to assess CTP.
Depending on the international guidelines for optimal CTP, patients
were classified in three types: optimal, suboptimal not needing
repositioning, and nonoptimal requiring additional repositioning
procedures.
Results: For the FGT group, all the PICCs were successfully inserted.
In 2 cases, the implantation side change from left to right because
of chronic thrombosis of the left sublclavian vein. Thirty-six (38%) of
placements were optimal, 52 (62%) were suboptimal and none were
nonoptimal.
In the BST group, 2 of 54 implantations failed because of tight stenosis
in the subclavian veins. Three (5%) of placements were optimal, 47
(87%) were suboptimal and 4 (7%) nonoptimal.
Conclusion: Considering the international guidelines for optimal CTP,
using blind BST for PICC line implantation by a well-trained operator
is safe and efficient. In our series, a large number of nonoptimal
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positioning were found in the two groups and is easily explained
by the unknown last international guidelines for optimal CTP by the
operator.

P-769
Vacuum-assisted aspiration thrombectomy for treatment of
acute massive pulmonary embolism
A. Massmann1, P.M. Lepper2, P. Fries1, H. Wilkens2, M. Held3,
A. Buecker1, B. Huasen4
1Diagnostic and Interventional Radiology, Saarland University
Medical Center, Homburg/Saar, Germany, 2Pneumology & Critical
Care, Saarland University Medical Center, Homburg/Saar, Germany,
3Pneumology & Critical Care, Missioklinik, Würzburg, Germany,
4Diagnostic and Interventional Radiology, Lancashire Teaching
Hospitals Royal Preston, Manchester, United Kingdom
Purpose: Prospective evaluation of feasibility and safety of vacuumassisted aspiration thrombectomy (VAST) for percutaneous treatment
of acute massive pulmonary embolism (PE).
Material and methods: In a multi-national cohort of 12 consecutive
male patients (median age 54, range 35-80 years) acute massive
PE was verified by contrast-enhanced computed tomography and
transthoracic echocardiography. Endovascular vacuum-assisted
aspiration thrombectomy (Penumbra Indigo XTORQ 8F) was
performed during general anesthesia in all patients after on-set
of cardiac shock. Two patients needed extracorporal membrane
oxygenation (ECMO) for cardiac assistance. Anticoagulation in ECMO
patients included therapeutic heparinization, otherwise 5.000 I.U. of
heparine before and during VAST. Right heart strain, mean pulmonalarterial pressure (mPAP), peripheral transcutaneous oxygenation, and
survival were assessed.
Results: Technical success of VAST was achieved in all patients.
Mean procedure time (puncture-to-hemostasis) was 112+/-47
(range 55-180) minutes, contrast medium volume 130+/-19 (100150) ml, thrombectomy aspiration volume 213+/-55 (150-300) ml.
mPAP improved from 58+/-7 (52-65) mmHg to 30+/-3 (24-34) mmHg
(p=0.0080) and peripheral oxygenation increased from admission
83+/-4 (79-90)% to 96+/-2 (96-99)% postinterventional (p=0.0222).
Cardiac imaging studies 24 hours later showed improvement of
right to left ventricular quotient from 1.5+/-0.2 (1.24-1.7) to 1.0+/-0.1
(0.86-1.2) (p=0.0031). Follow-up up to 2 years showed no procedureassociated bleeding complication or death.
Conclusion: In an international prospective registry of a limited
number of patients vacuum-assisted aspiration thrombectomy proved
to be a safe and effective option for percutaneous catheter-directed
treatment of acute massive pulmonary embolism.

P-770
Relationship between 131I-6β-Iodomethyl-19-Norcholesterol
adrenal scintigraphy lateralization and aldosterone level on
adrenal venous sampling
A. Saiga1, H. Nagano2, Y. Kubota1, A. Akutsu1, J. Hashiba1,
S. Tsuchiya1, R. Iwata1, T. Horikoshi1, T. Kono2, K. Yokote2, T. Uno1
1Department of Radiology, Chiba University Hospital, Chiba City,
Japan, 2Department of Diabetes, Metabolism and Endocrinology,
Chiba University Hospital, Chiba City, Japan
Purpose: Adrenal venous sampling (AVS) is widely accepted as
the standard reference method for subtype testing in primary
aldosteronism (PA), and is employed to determine the localization of
aldosterone-secreting adenomas (APA). However, AVS is performed
in only limited institutions because of need for skilled and dedicated
operators. The resolution of planar scintigraphy on 131I-6βIodomethyl-19-Norcholesterol (NP-59) adrenal scintigraphy is low
and not quantified. However, it is possible to quantify by setting
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region-of-interest (ROI) for bilateral adrenal glands using NP-59 SPECT.
This study evaluated the diagnostic usefulness of NP-59 SPECT.
Material and methods: From September 2010 through November
2015, we retrospectively reviewed 30 patients (18 men, 12 women;
56.8 ± 10.9 (SD) years) who had clinically confirmed to have APA
and bilateral hyperaldosteronism (BHA) by AVS and had undergone
dexamethasone-suppression NP-59 scintigraphy. We measured lateral
index (LI) using aldosterone level from bilateral central veins on AVS
after adrenocorticotropic hormone stimulation. We manually drew a
circular or elliptic ROI for bilateral adrenal glands on NP-59 SPECT and
measured the maximum value. Subsequently, we measured right-toleft ratio or left-to-right ratio according to the LI.
Results: LI was 12.2 and mean right-to-left ratio or left-to-right ratio
was 1.37. In APA, LI was 21.7 and mean right-to-left ratio or left-to-right
ratio was 1.77. In BHA, LI was 1.90 and mean right-to-left ratio or leftto-right ratio was 1.42. In APA, there existed significant correlation
between the lateralization on NP-59 SPECT and LI (r = 0.658, p < 0.01).
Conclusion: Dexamethasone-suppression NP-59 scintigraphy
lateralization may be used as supplementary diagnostic tool for APA
patients.

P-771
Does combining catheter-directed thrombolysis to aspiration
thrombectomy reduce post-thrombotic syndrome for acute
deep vein thrombosis when compared to aspiration thrombectomy alone?
S.J. Lee, G.S. Jeon, Y. Kim, J.T. Lee
Radiology, CHA Bundang Medical Center, Seongnam-si, Gyeonggi-do,
Korea
Purpose: To compare the post-thrombotic syndrome (PTS) rate of
aspiration thrombectomy (AT) only group and AT combined with
catheter-directed thrombolysis (CDT) group for treatment of acute
deep vein thrombosis (DVT)
Material and methods: Among 40 patients who underwent
endovascular treatment for acute DVT between 2012 and 2016, 34
patients who had more than 3 months follow up were enrolled in
this retrospective study. AT only was performed in 23 patients, and
AT combined with CDT using urokinase in 11 patients. Mean dose of
urokinase for CDT was 580,000 unit (range, 350,000-900,000) for 6 to
24 hours. Clinical and radiologic follow up data was reviewed.
Results: Technical and clinical success was achieved in all patients.
PTS rate of AT only group and AT combined with CDT group were
30.4%(7/23) and 27.3%(3/11), respectively (p=0.59). Residual thrombi
in calf vein was detected in 55% (11/20) of patients in 1 month follow
up CT (50% in AT only group vs. 62.5% in AT combined with CDT group,
p=0.67). PTS was more frequent in patients with residual thrombi in
1 month follow up CT compared to patients without residual (54.5%
vs. 11.1%, p=0.04). PTS rate of patients using warfarin and rivaroxaban
after endovascular treatment were 18.2% (2/11) and 34.8% (8/23),
respectively (p=0.43).
Conclusion: PTS rate of AT combined with CDT group was not
significantly low compared to AT only group. PTS was more frequent
in patients with residual calf vein thrombi in 1 month follow up CT.
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P-772
The utility of intra-procedural CT during adrenal venous
sampling to confirm accurate catheterization of the right
adrenal vein
K. Maruyama1, K. Sofue1, T. Okada1, M.A.S. Hamada1, K. Sasaki1,
H. Horinouchi1, T. Gentsu1, R. Tani1, E. Ueshima1, Y. Koide1,
M. Yamaguchi1, K. Sugimoto1, T. Murakami2
1Department of Radiology and Center for Endovascular Therapy, Kobe
University Hospital, Kobe, Japan, 2Department of Radiology, Kobe
University Hospital, Kobe, Japan
Purpose: In adrenal venous sampling (AVS), impossibilityof
catheterization to the right adrenal vein (RAV) and malposition of the
catheter lead to examination failure. This study aimed to evaluate
the utility of intra-procedural CT during AVS to confirm accurate
catheterization of the RAV.
Material and methods: This study included 102 patients with primary
aldosteronism who underwent AVS using pre-procedural contrastenhanced CT images between January 2011 and March 2018. The
RAV was selected using designated catheter, and microcatheter
was advanced into the orifice of the RAV in the angio-CT suite. After
the microcatheter was cannulated, unenhanced CT images were
obtained. Interventional radiologist interpreted the unenhanced CT
images whether the microcatheter was accurately positioned in the
orifice of the RAV by referring the direction of the catheter and preprocedural contrast-enhanced CT images. AVS was performed after
the confirmation of the successful catheterization. Successful venous
sampling from the RAV was also defined as satisfying the established
criteria (selectivity index ≥ 5).
Results: The overall technical success rate of the catheterization
of the RAV yielded 99.0% (101/102 patients), and remaining one
patients failed to catheterization of the RAV. Four ofthe 101 patients
could not obtain intra-procedural CT because of catheter instability.
Consequently, intra-procedural CT was performed in 97 patients.
Confirmation of accurate catheterization of the RAV and subsequent
successful venous sampling from the RAV was achieved in all 97
patients.
Conclusion: Intra-procedural CT during AVS is useful to confirm
accurate catheterization of the RAV, which contributes to higher
success of AVS by preventing malposition of the catheter.
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dose-area product with IF was significantly lower than that without
(43.1 ± 30.7 vs. 72.2 ± 45.3 Gy cm2, p < 0.001). The contrast medium
volume used with IF was significantly lower than that without (54.6 ±
21.9 vs. 65.7 ± 27.6 mL, p = 0.020).
Conclusion: Although the contribution to improving the technical
success rates was small in our study, IF can effectively reduce
procedure time, radiation exposure, and volume of contrast medium
during AVS.

P-774
Treating recurrent varicose veins in South Asians – solving a
mystery
S.S. Joshi, R. Basapure, A.S. Joshi
Vascular Interventional Radiology, The Vein Center, Mumbai, India
Purpose: To identify and treat anatomical causes of recurrence of
Varicose Veins symptoms in patients previously treated by EVLA, RFA
or Open Surgical Methods.
Material and methods: A retrospective study of 35 patients,
previously operated for Varicose Veins by either EVLA, RFA, High
Ligation and Stripping, Percutaneous Sclerotherapy at various other
centers was done at a single center between the period of August
2014 to November 2017. This group was treated for the culprit veins
and followed up for a period ranging from 1 month to 12 months.
Patient Selection: Our study comprised of 35 patients, (31 from other
centers and 4 from our center) who came to us with symptoms of
varicose veins and a history of being previously operated by one or
more of the above described methods.
Results: Of the 35 patients, 23 were found to have C6, 5 were C4, 1 was
C3, 6 were C2S. These were found to have a corresponding ultrasound
finding of either in isolation or in combination of recanalized GSV,
dilated and incompetent, Short Saphenous Vein, Anterior Accessory
Saphenous Vein, Giacomini vein, incompetent perforators.
After treatment 33 patients showed improvement according to the
CEAP guidelines.
Conclusion: Identifying the culprit veins and treating them in
recurrent varicose veins shows significant clinical improvement.
Identifying and pre-emptively treating these dilated and incompetent
veins will reduce the likelihood of recurrence.

P-775

P-773
Image fusion guidance with pre-procedural CT with real-time
fluoroscopy for adrenal venous sampling

Forceps first - cost analysis of reusable endobronchial forceps
as a primary technique for uncomplicated IVC filter retrieval

S. Morita, H. Yamazaki, K. Endo, S. Suzaki, K. Kamoshida, K. Suzuki,
S. Sakai
Department of Diagnostic Imaging and Nuclear Medicine, Tokyo
Women’s Medical University Hospital, Tokyo, Japan

D. Cummings1, J. Sung2, M. Lilly1, R. Nelson1, J. Walsh3
1Diagnostic Radiology, SUNY Downstate Medical Center, Brooklyn, NY,
United States of America, 2Medical School, SUNY Downstate Medical
Center, Brooklyn, NY, United States of America, 3Diagnostic Radiology,
Kings County Hospital Center, Brooklyn, NY, United States of America

Purpose: To assess the effectiveness of image fusion guidance (IF)
with pre-procedural computed tomography (CT) with intraprocedural
fluoroscopy for adrenal venous sampling (AVS).
Material and methods: AVS before and after ACTH stimulation
including bilateral segmental sampling of effluent tributaries was
performed in 62 patients with IF. A 3D volume rendering image,
including adrenal glands and veins extracted from previously
obtained contrast-enhanced CT images, was manually registered to
the real-time X-ray fluoroscopy. The technical success rates, procedure
time, radiation exposure, and volume of contrast medium used were
compared with 49 patients who underwent AVS without IF.
Results: No significant differences in the technical success rates with
and without IF were observed (98.4% vs. 91.8% for the right adrenal
veins, p = 0.168, and 98.4% vs. 100% for the left adrenal veins, p =
1.000). The procedure time with IF was significantly shorter than that
without (95.6 ± 18.8 vs. 108.4 ± 20.0 minutes, p = 0.001). The total

Purpose: Present a comparison of immediate and projected costs for
reusable endobronchial forceps versus traditional snares as first line
device in routine IVC filter retrieval.
Material and methods: Unit costs of a selection of snares (Atrieve
[Argon], Gooseneck Snare [Covidien], ONE Snare [Merit], Multi-Snare
[Braun]) were combined with the cost of a Cook 9F Sheath to calculate
the single and per-25 procedural costs. These costs were compared
with the unit cost of reusable 4162s Endobronchial Forceps (Lymol)
combined with the cost of a Cook 14F Sheath and the estimated cost
of endobronchial forceps sterilization/reprocessing.
Results: The projected cost of IVC filter retrieval with endobronchial
forceps was estimated at $4850 per 25 procedures. Included the onetime $650 cost of the Lymol forceps, $164 per Cook 14F Sheath, and
$4 processing cost per procedure. Cost analysis for snare retrieval
included an additional $98 per procedure to account for the use
of Cook 9F Sheath (no processing cost). Projected costs for snare
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retrieval per 25 procedures was: $11,825 Atrieve snare ($375/unit cost),
$10,125 Gooseneck snare ($307/unit cost), $9,700 One snare ($290/
unit cost), and for $8,575 Multi snare ($245/unit cost). Further analysis
demonstrated the following number of procedures required for cost of
snares to surpass the initial cost of the endobronchial forceps system:
Atrieve snare 2.1, Gooseneck snare 2.7, One snare 3.0, and Multi snare
3.7.
Conclusion: Once a number of procedures are performed, significant
cost savings are achieved with the use of endobronchial forceps for
uncomplicated IVC filter retrieval. Cost savings are increased with
increased procedural volume.

P-776
Endovenous treatment of acute iliofemoral vein thrombosis
with mechanical aspiration thrombectomy system – early
clinical outcomes
E. Beropoulis1, B. Huasen2, S.P. D’Souza3, T. Bisdas1
1Vascular Surgery, St. Franziskus Hospital, Muenster, Germany,
2Interventional Radiology, Auckland City Hospital, Auckland, New
Zealand, 3Radiology, Lancashire Teaching Hospitals NHS Trust, Preston,
United Kingdom
Purpose: The acute deep vein thrombosis (DVT) remains a major
clinical problem in the daily practice, which affects a great number
of in- and out-hospital patients. The consequences vary from
reduced quality of life to pulmonary embolism (PE) at the acute
phase up to development of postthrombotic syndrome (PTS). Except
of few indications, the vast majority of these patients are treated
conservatively.
Aim of our study was to evaluate the safety and efficacy of aspiration
thrombectomy catheter for the treatment of acute lower limb DVT.
Material and methods: Prospectively collected data of patients
treated with an aspiration thormbectomy catheter (Indigo, Penumbra)
for acute DVT from December 2015 to January 2018. 27 cases, using
the CAT8 XTorq thrombectomy catheter were added. Adjunctive
procedures and/or catheter-directed thrombolysis were left at the
decision of the treating physician. Primary treatment success was
defined as antegrade flow and maximal luminal stenosis of 30%
assessed on the final procedural venography and evidence of a
spontaneous Doppler signal in the treated vein segment.
Results: 27 (19 female, 8 males, age range 25-8) with acute iliofemoral
DVT were analyzed. The median time of symptom onset and treatment
was 2 days (range, 0-4). The mean lesion length amounted 190mm.
Intraoperative, lytic agent was used in 13 cases. A cava filter was used
in 5 cases. In all but one patient, venous-specific stents were deployed
as adjunctive procedures (Optimed, Veniti). The mean length of stay
amounted 5 days. No significant drop In HB level post procedure.
There was no clinical record of post-procedural PE, whereas a clinical
improvement was documented in all cases. Primary treatment success
and freedom from any major or minor adverse events at 30 days
amounted 100%. During the follow-up period, 2 asymptomatic stent
occlusion was observed.
Conclusion: The endovenous aspiration thrombectomy for acute
iliofemoral DVT showed very promising results regarding successful
clot removal for the treatment of acute DVT.
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P-777
Endovascular management of Budd-chiari syndrome. Tertiary
center experience
M. Kumar, J.S. R, A.M. Haris, V. Alagappan
Interventional Radiology, Asian Institute of Gastroenterology,
Hyderabad, India
Purpose: Clinical outcomes of endovascular interventions in BCS and
role of various prognostic scores were critically evaluated in this study.
Material and methods: This study retrospectively analysed
consecutive patients of BCS who underwent endovascular intervention
between Jan 2007 to December 2017 at our center. Technical, clinical
successes and complications were documented. The role of the
prognostic scores such as Child-Turcotte-Pugh (CTP), model for end
stage liver disease (MELD), Rotterdam index and original Clichy score
in predicting mortality, clinical success and need for re-interventions
were also assessed.
Results: A total of 100 patients were analysed with mean age 32.34
(± 11.38) years in which 59 were males. The median follow up was 16
(range 1 – 101) months. Fifteen (15%) patients had combined Inferior
vena cava(IVC) and Hepatic vein(HV) obstruction; HV obstruction in 41
and IVC obstruction in 44 patients. Following interventions were done
– IVC angioplasty alone (n=12), IVC angioplasty with stenting (n=38),
HV angioplasty with stenting (n=32), combined HV and IVC stent (n=2)
and DIPS (n=15). Overall technical success was 98/100(98%) and clinical
success was 85 %. Immediate complications were noted 8%patients.
The 1-year, 2-year, 3-year and 5-year stent patency rates were 90.91
%, 81.08%, 74.59% and 70.45% respectively. Re-interventions were
required in 15 patients. Overall mortality was 6 %. Apart from MELD
>14, none of the other prognostic score could predict mortality, clinical
success and need for re-interventions.
Conclusion: Endovascular interventions play an important role in the
management of BCS, in properly selected patients, even if prognostic
score are unfavourable.

P-778
Evaluating the effect of direct oral anticoagulants versus
warfarin on rates of thrombosis related failure of IVC filter
retrieval
H. Basseri1, F. Gastaldo1, S.B. Nair1, S. Schulman2, G. Yip1
1Department of Radiology, McMaster University, Hamilton, ON,
Canada, 2Division of Hematology and Thromboembolism, Department
of Medicine, McMaster University, Hamilton, ON, Canada
Purpose: Direct Oral Anticoagulants (DOACs) are an increasingly
utilized alternative to warfarin in the treatment of venous
thromboembolism. However, the efficacy of these newer agents
among patients with Inferior Vena Cava Filters (IVCFs) is unclear. Herein
we evaluate the effectiveness of DOACs versus warfarin in patients
with IVCFs by comparing rates of thrombosis related failure of filter
retrieval.
Material and methods: Following IRB approval, we retrospectively
reviewed all attempted IVCF retrievals performed at our institution
over 8 years (4/2009-3/2017). Patient demographics, IVCF dwell time,
anticoagulant prior to retrieval, and retrieval success or cause of failure
were recorded. Thrombosis-related retrieval failure rates in DOAC and
warfarin groups were compared using Fisher’s exact test.
Results: We identified 207 attempted IVCF retrievals in 187 patients
(112M:75F, mean age=58.7). Of attempted retrievals, 146 (70.5%) were
successful, 48 (23.2%) failed due to thrombus, and 13 (6.3%) failed
due to other technical reasons. Among patients on oral agents,
anticoagulation prior to retrieval included warfarin in 55.4% (36/65)
and DOAC in 44.6% (29/65). Significantly higher rate of thrombus
precluding retrieval (p=0.02) was seen among patients on DOACs
(41.4%, 95% CI: 23.5-59.3%) compared to warfarin (13.9%, 95% CI:
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2.6-25.2%) with no significant differences in patient demographics or
IVCF dwell time between these two groups.
Conclusion: A higher rate of thrombosis precluding IVCF retrieval, was
seen among patients treated with DOACs compared to warfarin in our
cohort. While further investigation is needed, our findings may have
future implications in guiding optimal anticoagulation to improve IVCF
retrieval success.

P-779
Safety and efficacy of endovascular therapy as the primary
mode of treatment in venous thoracic outlet syndrome
Y. Nouri, J.W. Kim, G.-Y. Ko
Radiology, Asan Medical Center, Seoul, Korea
Purpose: To evaluate the safety and efficacy of endovascular therapy
as the primary mode of treatment in venous thoracic outlet syndrome
(TOS)
Material and methods: This single-center retrospective review
from April 2003 to January 2018 included fourteen patients who
underwent endovascular therapies as the primary mode of treatment
due to clinically suspected venous TOS. The patients were all men
with a mean age (± SD) of 38 ± 13 years, all of whom had angiographic
evidence of venous TOS. Technical and clinical success, symptom
recurrence, and complications were evaluated during the follow-up
period.
Results: All the patients underwent catheter-directed urokinase
thrombolysis and subsequent angioplasty with (n=9) or without (n=5)
thrombectomy for acute or subacute axillosubclavian thrombosis and
narrowing of the subclavian vein at the location of the thoracic outlet.
Complete resolution of symptoms was achieved in all patients within
72 hours. During the median follow-up time of 46 months (range,
3-177 months), 13 patients had no evidence of recurrent symptoms
on the clinical and imaging follow-up. Only one patient (7.1%) who
had recurrent symptoms underwent surgical decompression and
interposition grafting. The median symptom-free survival was 41
months (range, 3-177 months). No complications were identified that
were related to the endovascular therapies.
Conclusion: Endovascular therapy as the primary mode of treatment
in venous TOS can be safe and effective.

P-780
Radiographic and pathologic characteristics of IVC filters in
a swine model: towards a predictive model for evaluation of
filter performance and retrieval technology
J. Karanian, R. Seifabadi, E. Jones, R.M. Guidry, V. Krishnasamy,
J. Esparza-Trujillo, I. Bakhutashvili, A. Cheng, W. Pritchard, B.J. Wood
Center for Interventional Oncology, Radiology and Imaging Sciences,
NIH Clinical Center, Bethesda, MD, United States of America
Purpose: Define imaging appearance, pathologic correlation and
retrieval forces for inferior vena cava (IVC) filter implants
Material and methods: Two filters (Günther Tulip, Cook Medical) were
placed in the IVC of each swine. Following contrast enhanced MDCT
at 15 (n=3) or 30 days (n=3), proximal filter retrieval was attempted
with measurement of resheathing and withdrawal forces. Following
euthanasia, the IVC was explanted en bloc and formalin fixed for
microCT and histomorphometrics. The relationship of each filter strut
to the IVC wall on MDCT was graded according to Oh (JVIR, 2011) and
compared to explant analysis.
Results: All 15D implants were retrievable (41.2±1.1N) whereas none
of the 30D implants were retrievable (39.6±5.2N). The distribution of
strut grades 0, 1, 2, 3 in the 15D cohort was 0%, 4%, 46%, and 50%,
respectively, compared to 0%, 0%, 7%, and 93% in the 30D cohort.
Mean grades were lower in the 15D cohort (2.4 ± 0.1) compared to the
30D cohort (2.9 ± 0.1; p<0.02). The incidence of grade 3 was greater in
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30D implants (26/28 struts) compared to 15D implants (12/24 struts:
p<0.0006). MicroCT imaging led to a grade reclassification for as many
as 3 of 4 filter struts.
Conclusion: Filter grading scores and retrievability correlated with
implant time. Explant imaging and histomorphometrics provide more
accurate assessment of IVC-filter interactions. The shorter implant time
may provide a predictive model for filter performance and retrieval
technology evaluations.

P-781
Inferior vena cava filter retrieval: a national survey
P.S. Dhillon1, S. Habib2
1Interventional Radiology, Nottingham University Hospitals NHS Trust,
Nottingham, United Kingdom, 2Radiology Department, Nottingham
University Hospitals-QMC, Nottingham, United Kingdom
Purpose: Inferior Vena Cava (IVC) filters are recommended in
patients with extensive thromboembolism with contraindications
to anticoagulation. The British Society of Interventional Radiologists
(BSIR) and Food and Drug Administration (FDA) guidelines recommend
retrieval of temporary IVC filters in all patients within 9 weeks, with
increased complication rates reported beyond the recommended
time frame. There is continued discussion regarding management
strategies to ensure improved retrieval rates.
Material and methods: All BSIR members were invited to complete
an online survey in December 2017. Success rates of IVC filter retrieval
in each institution and the clinicians responsible for the retrieval
requests were evaluated.
Results: 57 respondents [interventional radiology (IR) consultants]
from various institutions completed the survey. 36 respondents
had dedicated policies for the IR team to request and follow up IVC
filter retrievals, while the remaining 21 relied on clinicians. 24/36
respondents achieved 100% retrieval rate, compared to 2/21 who
relied on clinicians.11/36 vs 17/21 achieved 50-75% retrieval rate and
1/36 vs 2/21 was below 50%.
Conclusion: Poorer IVC filter retrieval rate within the recommended
time frame in institutions that rely solely on follow up by clinicians.
Hence, increasing responsibility to ensure IVC filter retrieval within
the recommended time should lie with the IR department. Clinicians
should be educated to ensure patients are not lost to follow-up.

P-782
Emergent extended-transjugular intrahepatic porto systemic
shunt in Budd-Chiairi syndrome with acute thrombosis of splenoportal axis
S. Gamanagatti, S. Shalimar, S. Acharya
Radiology, All India Institute of Medical Sciences, Delhi, India
WITHDRAWN

P-783
Adrenal vein sampling is the preferred method in differential
diagnosis of primary aldosteronism subtypes
I.I. Sitkin1, A.A. Mamykina2, N. Romanova2, G. Kolesnikova2,
N. Platonova2, E. Troshina2, D. Belzevich2
1Radiology, Endocrinology Centre Research, Moscow, Russian
Federation, 2Endocrinology, Endocrinology Centre Research, Moscow,
Russian Federation
Learning objectives: Due to numerous causes of primary
aldosteronism (PA), the method of choice for identifying unilateral
forms of PA is selective adrenal venous sampling (AVS) followed
by aldosterone and cortisol analysis on collected samples. The
importance of differential diagnosis is due to the fact that PA can be
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cured by adrenalectomy in patients who have a unilateral aldosteroneproducing adenoma (APA), while in idiopathic hyperaldosteronism
surgery isn’t a method of choice
Background: To assess the diagnostic possibilities of using AVS against
the background of endogenous stimulation of adrenocorticotropic
hormone (ACTH) in the early morning hours using a micro-catheter
for choosing the method of treatment of PA.
Clinical Findings/Procedure: We prospectively enrolled 48 patients
for AVS, average 40y.o. (2011-2017) with laboratory confirmed PA
(elevated aldosterone-renin ratio and postinfusion level of aldosterone
by saline infusion test) and adrenal glands lesion according to adrenal
CT. Average size of lesion was 2cm (1,5-3), density was from -1 to
+10HU, and with bilateral damage, the second gland was hyperplastic
(about 10mm). We measured reliable level of selectivity index as 3:1.
Then we calculated the result of lateralization index and a ratio of
more than 2 indicates unilateral aldosterone excess, a ratio of less than
2 suggests bilateral aldosterone hypersecretion. Our novel selective
AVS method was developed using a micro-catheter, which collects
blood samples from adrenal tributary veins.
Conclusion: according to CT unilateral macrohyperplasia was
detected in 13 patients (27% of total), all of them were confirmed to
have unilateral hyperproduction of aldosterone according to AVS.
Unilateral microhyperplasia was detected in 12 patients (25%); among
of them 4 (8.3% of total) was confirmed unilateral hyperproduction
according to the results of AVS. It was detected that bilateral
macrohyperplasia was in 23 patients (48%), of which 6 patients (12.5%
of total) showed bilateral hypersecretion of aldosterone.

P-784
Retrieval of complex IVC filters via dual access using TIPPS
catheter
M. Hadi1, T. Xu1, H.M.O. Elhassan2, A. Macdonald1, R. Uberoi1,
A.J. Wigham2
1Interventional Radiology, Oxford University Hospitals, Oxford, United
Kingdom, 2John Radcliffe Hospital, Oxford University Hospitals NHS
Foundation Trust, Oxford, United Kingdom
Learning objectives: IVC retrieval can be challenging, familiarity with
different retrieval methods can help operators.
We present a series of complex IVC filter retrieval cases using TIPPS
access set.
Background: Inferior vena cava (IVC) filter is used for prevention of
venous thromboembolism in patients where anticoagulation therapy
is contraindicated.
It is recommended to retrieve IVC filters within 3 months if clinically
appropriate inorder to avoid long-term complications such as, late IVC
thrombosis, stenosis, and occlusion.
There is a reported retrieval failure rate of between 0 and
20%. Common causes to failure of retrieval are filter tilt and
endothelialization of filter hook.
We report a new technique in a series of 7 cases using TIPPS RoschUchida access set with a dual access (femoral and jugular) when other
measures have proved unsuccessful.
Clinical Findings/Procedure: All cases had failed initial IVC
filter retrieval using standard techniques due to filter tilt and
endotheliasation of the hook.
A planned elective procedure was carried out with 2 operators. Via a
femoral access, TIPPS set was used to correct filter tilt and strip fibrin
cap following which the filter was snared successfully and retrieved
using a standard jugular retrieval set.
Completion venography was and there were no procedure associated
complication. Average procedure time was 1 hour.
Conclusion: The sheath of the TIPPS set can be used to strip the fibrin
cap off the IVC filter hook to allow snaring while, the stiff inner catheter
allows significant torque to be applied to the filter and correct the tilt
making it an ideal tool.
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P-785
There is no “I” in team...but there is in IVC and IR - a multidisciplinary, multimodality approach to IVC filter retrieval
J. Do1, K. Kansagra2, G. Vatakencherry2, A. Keny3, A. Rudikoff3,
A. Hernandez Conte3
1Radiology, Sidney Kimmel Medical College, Philadelphia, PA, United
States of America, 2Interventional Radiology, Kaiser Permanente LAMC,
Los Angeles, CA, United States of America, 3Anesthesiology, Kaiser
Permanente LAMC, Los Angeles, CA, United States of America
WITHDRAWN

P-786
Successful percutaneous retrieval of inferior vena cava filter
migrated to right atrium
Y. Shinjo1, K. Hashimoto2, S. Hamaguchi2, T. Asada1, K. Yagihashi1,
T. Yamada1
1Department of Radiology, St. Marianna University School of Medicine
Yokohama City Seibu Hospital, Yasashi-cho, Asahi-ku, Yokohama-shi,
Japan, 2Radiology, St. Marianna University of Medicine, Kawasaki,
Japan
Clinical History/Pre-treatment Imaging: A 72-year-old man
presented with thrombi in both common iliac veins. Gunther tulip
vena cava filter (GTF) was placed to prevent pulmonary embolism.
Transjugular retrieval of GTF was attempted one month later because
thrombus was dissolved. The snare which caught the hook of GTF
unfasted from it in the sheath. Because the hook legs were not entirely
pulled in the sheath, we tried to replace GTF once in IVC and retrieve
it again. However, GTF migrated to the right atrium because the legs
did not open.
Treatment Options/Results: We presumed that we could not grasp
GTF hook because it was located at the root of tricuspid valve and
there was little room around the hook. We attempted to lasso the
legs by snare via right transfemoral approach and move and sustain
the position of the filter to grasp the hook by transjugular approach.
Consequently we succeeded to withdraw the filter into the sheath.
Discussion: There are two reasons of filter migration. One is that the
snare which caught the hook of GTF unfasted in the sheath. Later,
we could grasp the hook of GTF in the catheter by small gooseneck
snare in simulation model. Another is that legs did not open in IVC.
The reason is probably that trapped thrombus entangled the legs.
Take-home Points: IVC filter should not be replaced. IVC filter
that unfastened from snare in the sheath can be hooked by small
gooseneck snare. The filter to the heart would be retrieved by
changing the position via transfemoral and transjugular approach.

P-787
Staged hemodynamic correction of operated congenital heart
disease
V. Privorotskiy1, D. Zverev2, N. Borisova3
1Interventional methods of diagnosis and treatment, Almazov
National Medical Research Center, St. Petersburg, Russian Federation,
2Interventional Cardiology, Almazov National Medical Research Center,
St. Petersburg, Russian Federation, 3Interventional Cardiology, St.
Petersburg City Children Hospital #1, St. Petersburg, Russian Federation
Clinical History/Pre-treatment Imaging: Diagnosis: Dextrocardia,
LV hypoplasia, of restenosis in a right branch of PA
Treatment Options/Results: 2017- severe cardiac failure signs;
hypoxemia (pO2 art 40-45%).
Catheterization picture: restenosis in the right branch of pulmonary
artery up to 80%; multiple giant venovenous collaterals; reverse flow
of lower cava-pulmonary anastomosis.
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Stage: Balloon angioplasty in a right branch of PA with following
increase of pO2 art to 50%.
Stage (1 month later): endovascular occlusion of venovenous
collaterals on a renal veins level. pO2 art increased to 60%;
Stage (3 months later): endovascular occlusion of venovenous
collaterals on internal iliac veins level. pO2 art increased to 70%;
Stage (2 months later): right branch of PA stenting. pO2 art increased to
80-85%. Control study showed correct vascularization of lower cavapulmonary anastomosis.
As a result of the treatment we reached the improvement in NYHA
functional class, pO2 art increased to 80-85%, somatic mobilization
and normalization of menstrual cycle were observed.
Discussion: We belive that such significant decompensation of heart
failure is due to the fact that the patient for a long time fell out of
follow up.
Take-home Points: Adults with cardiosurgical correction, performed
in childhood, require careful follow-up if hemodynamic correction is
needed.

P-788
How can Interventional Radiology change patient’s path
from palliative care to active treatment with a single step
procedure?
T. Simpanen, V. Serafimov
Department of Radiology, Darent Valley Hospital, Dartford and
Gravesham NHS Trust, Dartford, United Kingdom
WITHDRAWN

P-789
Balloon-occluded retrograde transvenous obliteration for
gastric varices via azygous vein: a case report
M. Yabuta1, K. Yagihashi2, R. Miyazawa1, T. Suzuki1
1Radiology, St. Luke’s International Hospital, Tokyo, Japan, 2Radiology,
St. Marianna University School of Medicine, Kawasaki, Kanagawa,
Japan

Clinical History/Pre-treatment Imaging: A woman in her 80s with
cirrhosis secondary to hepatitis C infection was admitted, because
of the treatment for gastric varices (GV) diagnosed by endoscopy.
Dynamic contrast-enhanced CT demonstrated GV without gastrorenal shunt. In contrast, CT also revealed the dilation of azygous vein
and transverse part of the inferior phrenic vein, which was suggested
to be main draining pathway.
Treatment Options/Results: Indirect Portogram from superior
mesenteric artery described left gastric vein continued to GV, and main
draining veins from GV were not gastro-renal shunt but the left inferior
phrenic and azygous veins. Coil embolization for the transverse part of
the left inferior phrenic vein was performed. Subsequently, venogram
from azygous vein under balloon occlusion showed GV. Following the
injection of 50% glucose, 5% ethanolamine oleate was injected under
balloon occlusion. No recurrent GV was not observed one year post
the procedure.
Discussion: BRTO in the absence of gastro-renal shunt can be
performed via atypical draining veins, such as the left inferior phrenic,
pericardiac, and azygous veins. In particular, BRTO via azygous vein
is technically challenging due to complex venous network with the
esophageal, paraesophageal, intercostal, or mediastinal veins.
Take-home Points: The detection of dilated draining veins prior to the
procedure is important to determine the access route for successful
BRTO. Careful planning using contrast-enhanced CT is needed in the
treatment for GV without gastro-renal shunt.
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P-790
Extensive porto-spleno-mesenteric vein thrombosis treated
with percutaneous pharmecomechanical thrombectomy
R.N. Cavalcante, G. Centofanti, M. Krutman, K. Nishinari
Cirurgia Vascular, Hospital Alemão Oswaldo Cruz, São Paulo, Brazil
Clinical History/Pre-treatment Imaging: A 58 year-old male patient
was admitted with unspecific and diffuse abdominal pain, which
increased after eating on the last 22 days. Physical examination
showed mild abdominal distension and pain on palpation, without
signs of peritonitis. On laboratorial exams, chronic hepatitis B was
diagnosed. Multidetector computed tomography (MDCT) depicted
extensive acute thrombosis of the portal, mesenteric and splenic veins,
with inflammatory infiltration of the peritoneal fat surrounding these
vessels.
Treatment Options/Results: Percutaneous portal vein catheterization
was achieved (NPAS-100, Cook, USA) and venous angiography
confirmed complete and extensive porto-spleno-mesenteric vein
thrombosis. Through a 6F shealth, rheolytic pharmacomechanical
thrombectomy of the splenic, mesenteric and portal veins was
performed with Angiojet Solent catheter (Boston, USA), using 12.5
mg of recombinant tissue plasminogen activator(rtPA) in power
pulse and 400 seconds of thrombus aspiration. Control angiography
showed >90% thrombus removal on mesenteric and portal veins
and >50% on splenic vein. Percutaneous devices were removed and
followed by puncture site embolization with histoacryl glue. Systemic
anticoagulation with heparin was prescribed. On the following day,
patient was asymptomatic and accepting oral diet. He was discharged
with oral anticoagulation with rivaroxaban on the 4th post-operative.
Discussion: Thrombosis of the splenic, mesenteric or portal veins is
frequently treated with systemic anticoagulation, although the clinical
benefits of this approach remains unclear. Recently, interventional
radiology procedures have been performed in symptomatic cases,
especially in patients with clinical deterioration or at risk for imminent
intestinal infarction.
Take-home Points:
1. Extensive portal vein thrombosis may cause intestinal infarction.
2. Endovascular intervention may achieve faster venous recanalization
and symptom relief.
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Focus Session
Proximal neck issues in EVAR
902.1
What is a bad neck?
R. Uberoi
Radiology, John Radcliffe Hospital, Oxford, United Kingdom
Learning Objectives
1. To learn about criteria to classify a neck as adverse anatomy for
EVAR
2. To learn about the limitations and results of EVAR in short or
adverse necks
3. To learn about balanced indication in adverse neck anatomy
(open, EVAR with adjuncts, FEVAR, CHEVAR, CHEVAS)
The aim of stent-grafting procedures is to line the inside of a vessel. In
the case of an aneurysm, the stent is designed to line the aneurysm sac
so that it is isolated from the circulation to prevent sac expansion and
subsequent aneurysm rupture. Over the years a variety of innovative
developments of stent-graft technology has taken place improving
the ease of deployment, extending the range of patients suitable for
endovascular treatment and overall improving short and long-term
outcomes.
A stent-graft is composed of a fabric tube, usually woven polyester or
expanded polytetrafluoroethylene (Gore-Tex). The scaffold of stentgrafts are composed of circular, z-shaped or crown-shaped metal
struts (‘ring stents’), usually made of Nitinol or Elgiloy, are attached to
the fabric tube by either suturing or gluing. The exact design of the
ring stent varies from manufacturer to manufacturer, but in all cases
serves to provide support for the fabric and provide firm apposition
of the stent-graft to the wall of the aorta.
Some devices have uncovered stents at one end to provide additional
support and fixation above or below the covered portion of the device.
The stent-graft is held in place by the radial force of the ring stents,
which produce friction against the aortic wall and prevent distal device
migration. Some devices have small hooks (usually at the top end of
the fabric or on an uncovered stent), which engage with the aortic
wall to prevent migration.
To achieve a good ‘seal’ between the device and the aortic wall, the
stent-graft is usually oversized relative to the aorta by 5–20%. This
takes into account the observed progressive expansion of the diseased
artery over time that can result in mismatch between the diameter
of the stent and the vessel resulting in complications such as, stent
migration and endo-leaks which are the major causes of graft failure.
In the case of abdominal aneurysm repair, the rate of expansion is
proportionally related to the size of aneurysm sac at presentation.
The aorta at the point of seal (called the ‘neck’) should be relatively
disease free and straight-sided. The neck length is the distance
between the most inferior intentionally-preserved/uncovered branch
by the stent fabric material (e.g. most inferior renal artery in the case
of an infrarenal endovascular stent repair for AAA) and the point of
aorta pathology; e.g. aneurysm.
Most stent-grafts require a neck length of 8–15 mm to achieve a seal
in the abdominal aorta. Shorter necks and diseased necks (e.g. those
containing marked atheroma or thrombus, risk a suboptimal seal
and leakage between the device and the aortic wall. A neck which is
sharply angulated relative to the more distal aorta risks the stent-graft
not deploying truly perpendicular to the aortic wall. This can increase
the risk of suboptimal apposition and leak, though modern devices are
designed to accept a greater degree of neck angulation than earlier
designs, and some devices are specifically marketed for greater neck
angulation. This requires specific design features to prevent graft
kinking or lumen collapse It also, requires angulating the C-arm in
line with the aortic anatomical angulation to get accurate visualization
of the stent position during the deployment of the graft.
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Finally, markedly barrel or conical shaped necks increase the risk of
poor seal as the degree of oversize needed to achieve a seal at the
narrower portion of the neck may not be sufficient to achieve seal at
the wider portion.
To ensure good outcomes there needs to be carefull pre-operative
planning using good quality high-resolution imaging to choose the
correct stent-graft for a particular aneurysm. This is usually achieved
with thin-section contrast-enhanced arterial phase computed
tomography (CT) to include the whole of the aorta and the access
vessels in a volumetric acquisition or increasingly magnetic resonance
(MR) angiography is sometimes utilised. In addition multiplanar
reformatting software is essential to allow measurement of true axial
diameters and vessel length. Expert systems are available to automate
this process, though many clinicians prefer to do it by hand.
In assessing the anatomy during planning the key morphological
parameters for EVAR planning should include the maximum aortic
diameter, aneurysm neck diameter, shape, proximal neck angle,
maximum common iliac diameter and distance to the common and
internal iliac bifurcations. However, aneurysm neck length is the
only parameter that actually correlates with long term survival. Ideal
aortic necks, for most commercially available endografts should be
between 10 to 15mm in length and 17-32 mm in diameter. The aortic
wall in the proximal seal zone should be parallel on 2D reconstructions
with no calcifications or thrombus. Supra and infrarenal angulation
should be <60°. Short, large, irregular and severely angulated aortic
necks are more prone to result in Type 1 a Endoleaks, which can be
difficult to repair. Where necks are inadequate to gain additional
length, fenestrated, branched devices or chimney techniques are
utilised. Similarly neck angulation of >60° for both supra and infrarenal
aortic morphology compromises the ability of stentgrafts device
to conform sufficiently to achieve circumferential wall apposition.
Similarly conical or revers taper configurations of the aorta defined
as a >10°% increase in diameter over a 5mm increment in the aortic
neck are a significant predictor of Type1 a Endoleaks. A revers taper
configuration with progressive dilatation within the proximal seal zone
complicates accurate graft oversizing. As for angulated necks these
can be compensated for by having a longer overall neck length.
Although neck calcification and thrombus remain a concern when
planning an EVAR with the potential for poor fixation and embolisation
of thrombus, there is currently no evidence that these two factors
significantly influence outcomes. Recommendations however
remain for a relatively clean neck wherever possible. Approximately
40% of abdominal aortic aneurysms are unsuitable for conventional
endovascular repair and will require newer technologies such as
fenestrated or branched devices or chimney techniques to deal with
these more complex morphologies.
References
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902.2
Chimneys
K.P. Donas
Vascular Surgery, St. Franziskus Hospital, Münster, Germany
Learning Objectives
1. To learn about the indications to use CHEVAR
2. To learn about the limitations of CHEVAR
3. To learn about mid- and longer term results of CHEVAR
No abstract available.

902.3
Fenestrated
A. Katsargyris1, E. Verhoeven2
1Vascular and Endovascular Surgery, Paracelsus Medical University,
Nuremberg, Germany, 2Vascular and Endovascular Surgery, Klinikum
Nürnberg Süd, Nuremberg, Germany
Learning Objectives
1. To learn about the indications for FEVAR
2. To learn about the limitations of FEVAR
3. To learn about longer term results of FEVAR
Proximal neck issues and especially short neck length represent one
of the most important challenges in endovascular aneurysm repair
(EVAR). An infrarenal aortic neck >10-15mm, depending on the stentgraft type, is required to offer an adequate proximal sealing zone for
standard EVAR. Standard EVAR when used in short neck abdominal
aortic aneurysm (AAA) is associated with increased risk for early and
late complications.
Leurs et al. analyzed data on 3499 patients enrolled in the EUROSTAR
registry and found a significantly increased early (30-day) type I
endoleak among patients with a short neck (≤10mm), compared to
those with an infrarenal neck > 15mm (10.9% vs 2.6% respectively,
OR 4.46, 95% CI 2.61 -7.61) (1). At four years the risk for proximal type I
endoleak was 2.3 times higher for patients with a proximal neck ≤10
mm than for patients with a neck > 15 mm.
AbuRahma et al. also investigated the influence of proximal neck
length on standard EVAR outcome (2). Proximal Type I early endoleak
occurred in 53% of patients with proximal neck length <10 mm, while
endoleak rates were significantly lower (12%) for patients with neck
lenghts ≥ 15mm.
Recently, Verhagen et al. published a systematic review aiming to
present long-term data on standard EVAR applied outside instructions
for use (IFU). The authors suggested that long-term outcomes of
standard EVAR in short necks are scarcely reported, and whenever
reported are associated with significantly increased rates of late type
Ia endoleak (3).
To avoid early and long-term complications with standard EVAR in
short necks, advanced endovascular techniques were developed with
the use of customized fenestrated stent-grafts. These devices enable
the use of pararenal and suprarenal aorta to achieve a safe proximal
sealing. The use of a fenestrated stent-graft to treat a short neck AAA
was reported for the first time in 1999 (4). The technique was initially
developed to treat high-risk patients unfit for open surgery and
anatomically unsuitable for standard EVAR. Gradually, FEVAR was also
offered to patients suitable for open repair. In our institution, FEVAR
has become the first line treatment for anatomically suitable shortneck, juxtarenal and suprarenal aortic aneurysms since 2010 (5).
Indications for FEVAR include aortic aneurysms that lack a suitable
proximal neck for standard EVAR (short neck, juxtarenal, suprarenal
AAA and selected type IV thoracoabdominal aneurysms). Proximally,
fenestrations can be added to move the graft upwards in order to
find a long and stable sealing zone above the renal arteries. Other
anatomical suitability criteria are similar to standard EVAR. Access
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vessels should be large and healthy enough not only to allow
introduction of the delivery system, but also to allow for repositioning
and reorientation to achieve successful catheterization of the target
vessels through the fenestrations. Target vessels’ anatomy should
allow for catheterization and sealing with a covered stent. Unfavorable
anatomy of the target vessels includes: diameter ≤ 4mm, extensive
arteriosclerotic disease, early bifurcation, and sharp downward takeoff. A highly angulated aorta at the visceral level is also a relative
contraindication for FEVAR.
Most commonly, a composite three-part system is used consisting
of a proximal fenestrated tube, a distal bifurcated component, and
a contralateral limb. In some cases of limited working length distally,
(e.g. failed previous bifurcated surgical graft or EVAR) a fenestrated
cuff only can be used.
The stent-graft deployment technique for fenestrated stent-grafts
has been previously described in detail (6). Briefly, the fenestrated
tube graft is first opened only partially to allow repositioning during
catheterization of the target vessels from the contralateral femoral
access. Upon catheterization of all target vessels, the fenestrated
stent graft can be completely deployed and the target vessels are
stented. Stenting of the target vessels should be performed from top
to bottom to avoid squashing with a balloon used to flare the balloonexpandable bridging stent-grafts.
Published literature has demonstrated safety and efficacy of the
FEVAR technique, with low mortality and morbidity rates especially
in high volume centers (6-8). A literature review from our group with
pooled results on 931 patients and 2465 target vessels, showed a
thirty-day mortality of 2.4% (9). Recently, our single center series was
published reporting outcomes of FEVAR as a first line treatment in a
total of 281 patients with short-neck, juxtarenal and suprarenal AAA
(5). Technical success rate was 96.8%. Thirty-day mortality was 0.7%.
Estimated survival at 1 and 3 years was 94.7% ± 1.6% and 84.6% ±3.0
%, respectively. Estimated freedom from reintervention at 1 and 3
years was 96.1% ± 1.4%, and 90% ± 2.7%. Most reinterventions could
be successfully accomplished by endovascular means. Estimated
target vessel stent patency at 1 and 3 years was 98.6% ± 0.5%, and
98.1% ± 0.6%, respectively. Mean aneurysm sac diameter decreased
from 60.2 ± 9.3 mm preoperatively to 53.2±12.8 mm at last follow-up
(p<0.001).
With regard to durability of FEVAR in the long-term there are
published data mainly from Cleveland Clinic group. Mastracci et al.
reported a 12-year experience with FEVAR for juxtarenal and type IV
thoracoabdominal aneurysms. In a total of 610 patients with a mean
follow-up of 8 years the authors showed that FEVAR was a durable
procedure offering an aortic related mortality that did not exceed 2%
during follow-up (10). Another study from the same group showed
that branches in FEVAR are durable with low need for reintervention
during follow-up (0.6% for the celiac artery, 4% for the superior
mesenteric artery and 5.5% for the renal arteries). Most importantly,
branch complications were rarely lethal (0.5%) (11).
FEVAR has now matured and can be seen as a valid alternative to
open surgery, especially in high-risk patients. Technical success and
perioperative mortality rates are excellent especially in high volume
centers that have overcome the learning curve phase. Target vessel
patency is very good during follow-up. Need for reintervention during
follow-up is the main limitation of the FEVAR technique, but most
reinterventions consist of minimal endovascular procedures with no
mortality and limited morbidity.
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902.4
EVAR with adjuncts
J.P.P.M. de Vries
Vascular Surgery, Sint Antonius Hospital, Nieuwegein, Netherlands
Learning Objectives
1. To learn about useful adjuncts when treating short or adverse
necks with EVAR
2. To learn about balanced indication of EVAR with adjuncts
(versus open, FEVAR, CHEVAR)
3. To learn about results of EVAR with adjuncts
Up to 40% of EVAR procedures are performed in patients with at
least one challenging infrarenal aortic neck characteristic. Short neck
length (<15 mm), diameter >28 mm, conicity and infrarenal angulation
>60° are well know hostile neck parameters. Curvature has recently
been defined as a better risk parameter compared to angulation.
All these challenging neck features substantially increase the risk
for acute technical failure, but also for mid-term reinterventions as
well as AAA associated mortality. Therefore, the interventionalist
must be prepared for repair of acute type IA endoleaks or to improve
suboptimal position of the endografts during the primary procedure.
In case of a distance of >5 mm between the lowest renal artery and
the top of the fabric an extension cuff can be placed. If no extension
can be achieved but an acute type IA endoleak occurs the use of the
Heli-FX Aortic Securement System (Medtronic, Santa Rosa, CA) can
be of great help. The Heli-FX system has been recently approved for
short neck indications (4-10 mm), but long-term robust data is lacking
and patients should be selected very carefully. Targeted treatment
of EndoAnchors at the type IA endoleak gutter has been proven to
be successful in >90% of patients included in the global ANCHOR
trial. Use of giant stents to improve circumferential apposition of the
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endograft to the aortic wall precludes eventual future endovascular
options at the juxtarenal aorta, and should be avoided.
If the seal between the endograft and aortis wall is <1 cm and a type IA
endoleak persists the best off the shelf option is a chimney extension.
Subclavian artery of brachial artery approach is necessary with the use
of 6-7 Fr braided sheaths and balloon expandable of self-expanding
chimney stentgrafts. Mid-term data of the Protagoras study has
shown that the combination of an Endurant endograt with a balloon
expandable chimney stentgraft seems to be the best option. In the
upcoming years especially the design of the chimney stentgrafts will
be subject of design changes. The chimney stentgrafts must resist the
outward pressure of the mainbody of the endograft during the cardiac
cycle, but also be flexible to avoid kinking especially at the orifice of
the visceral branches.
Last but not least challenging iliac arteries may necessitate adjuncts
during primary EVAR. Percutaneous angioplasty and stenting of
stenotic or dissected iliac arteries must be performed in 2-5% of
patients. Moreover “paving and cracking” of narrow endograft limbs
is sometimes necessary to improve outflow.
It can be concluded that the endovascular specialist should be
prepared for adjunctive off the shelf procedures during EVAR to treat
acute type IA endoleaks, overcome misdeployment of endografts, and
improve iliac and visceral outflow.

902.5
Do new device developments help us?
A. Holden
Radiology, Auckland City Hospital, Auckland, New Zealand
Learning Objectives
1. To learn more about the concepts of new endografts on the
market
2. To learn about the balanced indication of new concepts versus
open and FEVAR
3. To learn about the early results with the use of new concepts
Conventional EVAR devices are not the answer for durable repair
of abdominal aortic aneurysms with hostile neck anatomy with a
higher incidence of re-intervention, type 1 endoleak, morbidity and
aneurysm related mortality compared to friendly neck anatomy.
The established approaches for managing hostile neck anatomy
include open surgical repair, fenestrated EVAR and chimney EVAR.
FEVAR has a high level of technical success and parallel graft
patency with a low incidence of type 1 endoleak. However, most
FEVAR devices are still customised, resulting in temporal and
manufacturing constraints with a significant turn down rate based
on anatomical limitations. ChEVAR has greater applicability and is
suitable for acute cases but is limited by type 1A gutter endoleaks.
There is clearly a need to improve the endovascular solutions for
hostile neck anatomy, particularly with regards greater patient
applicability, technical success and long-term durability.
Several new devices are in various stages of development that
promise to address some of the challenges in hostile neck anatomy.
These include chimney endovascular aneurysm sealing (ChEVAS)
with Nellix, the use of Ovation ALTO in conical necks and new
options for severe neck angulation.
Nellix EVAS has always held appeal as an option for chimney
repair in hostile neck anatomy. The compliant endobags used in
the device promised to optimize seal around the parallel grafts,
minimizing the risk of gutter type 1A endoleak while preserving
the advantages of ChEVAR. Early clinical experience was positive
and captured in the ASCEND Registry, a 187 patient multi-centre
post-market registry. The majority of cases in this registry involved
sealing in a healthy neck below the superior mesenteric artery
with parallel grafts for the renal arteries. While follow up was
limited, the acute results demonstrated a very low endoleak rate
and high parallel graft patency. Since the registry, there has been
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procedural evolution as well as new information on parallel graft
performance, including deformity with cardiac and respiratory
motion. It is well known that the instructions for use for Nellix
EVAS in friendly aortic neck anatomy have recently been revised
to avoid the late complications of device migration and late type
1A endoleak. Both these complications appear much less common
with ChEVAS, possibly due to additional fixation provided by the
parallel grafts as well as reduced endobag shelf area. Our single
centre experience with ChEVAS supports this.
Conical infra-renal neck anatomy has proved challenging for EVAR
with higher rates of type 1A endoleak and migration compared
to healthy neck anatomy. The Trivascular Ovation device utilizes
polymer sealing technology in the proximal neck with separate
secure fixation provided by a supra-renal stent with hooks. The
161 patient IDE Trial reported excellent acute and long-term
results with no type 1 endoleaks or migration out to 5 years.
An important observation in this trial is that the proximal neck
diameter remained stable throughout the 5-year follow up, a finding
very different to the ongoing dilatation seen with EVAR devices
using self-expanding stents. There have been both perceived and
real limitations to the use of Ovation, particularly related to the
use of a new polymer technology, a different method of device
planning and the importance of accurate placement. The new
Ovation ALTO has a number of improvements, most importantly
the sealing ring elevated to just below the top of the graft and an
integrated compliant balloon. This makes the device much more
intuitive to both plan and use. Performance has been assessed in
the first in human experience and the 75-patient IDE Trial which
recently completed enrolment. Unlike conventional EVAR devices,
the Ovation ALTO does not require a significant length of parallel
neck to seal. The combination of polymer sealing technology,
accurate placement, secure fixation and the lack of subsequent
neck dilatation suggests this device is ideal for patients with a
conical infra-renal neck.
Most current EVAR devices do not handle severe infra-renal (beta)
neck angulation well. Angulation > 60o is outside instructions for
use for most devices. The Lombard Aorfix device has been shown
in the US Pythagorus Registry to perform very well in severe neck
angulation. The nitinol ring design and secure fixation enhance
performance in angulated anatomy. Accurate deployment has
been recently improved with a new deployment mechanism.
More recently the Gore Excluder endograft has been enhanced
with a conformable version, specifically designed to adjust device
angulation in hostile neck anatomy. Early clinical experience is
promising.
In conclusion, there remains unmet needs in the successful
endovascular management of hostile neck anatomy but
technologies continue to evolve to address these.

Focus Session
Iliac issues in EVAR
1002.1
How to handle difficult access vessels
T. Hupp
Vascular Surgery, Klinikum Stuttgart, Stuttgart, Germany
Learning Objectives
1. To learn about the parameters for satisfactory vs. difficult access
vessels
2. To learn about devices suitable for narrow access vessels
3. To learn how to improve severely stenosed or occluded access
vessels for EVAR
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1002.2
When to treat iliac aneurysms
J.F. Benenati
Noninvasive Vascular Laboratory, Miami Cardiac and Vascular Institute,
Miami, FL, United States of America
Learning Objectives
1. To learn the techniques for the treatment of isolated aneurysms
of the common iliac arteries
2. To learn the indications, techniques and outcomes of iliac
branched devices
3. To learn the indications, techniques and outcomes of the
treatment of internal iliac artery aneurysms
I. Iliac artery aneurysm locations
Isolated common iliac artery aneurysm
Isolated internal iliac artery aneurysm
Common and internal iliac artery aneurysm
Aortic aneurysm with associated extension into the common and
internal iliac artery
II. Size criteria for treatment
+/- 4cm vs. older conventional thought of 3cm
Risk of rupture
Conservative management with imaging options
III. Treatment Options for common iliac artery aneurysms
Endograft of isolated common iliac artery
AAA endograft with extension into common iliac artery
IV. Treatment for common and internal iliac artery aneurysms
Iliac branched and fenestrated devices
Snorkels
Embolization of the internal iliac artery
Surgical repair
V. Patency and duration of therapy
VI. Technical tips and tricks
VII. Complications
Endoleaks
Occlusion of vessel
Dissections
Visceral ischemia
Embolization
Prolonged procedures with potential for excessive radiation exposure
VIII.Management of endoleaks
IX. Case examples
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1002.3
Durability of large iliac legs
M.P. Jenkins
Vascular Surgery, Imperial College Healthcare NHS Trust, St Mary’s
Hospital, London, United Kingdom
Learning Objectives
1. To learn the indications and availability of off-the-shelf and
custom-made large diameter iliac limbs
2. To learn about the durability of large diameter limbs post EVAR
3. To learn how to manage late complications
Outcomes for EVAR tend to focus on the proximal seal and type
1A endoleaks and migration are used as surrogate markers for
success or failure in this respect. However, in a third of patients,
disease extends into the iliac segment and the distal seal is just
as important. For large common iliac anatomy, there are three
options – enlarged iliac limbs (so called bell-bottom technique),
hypogastric artery exclusion and landing in to the external iliac
and iliac branch techniques.
We know that dilated common iliac arteries enlarge by 0.29cm per
year1 . There is also evidence to suggest that even when used as
a landing zone (and hence covered by a stent graft), they continue
to dilate at an increased rate compared with non-dilated controls2.
Therefore, this must be taken in to account when choosing to land
an iliac limb in a dilated segment.
We also know that landing in to an external iliac artery (with
internal iliac coverage) is associated with an increased limb
thrombosis rate3. Either technique is therefore a compromise and
the age and fitness of the patient must be taken in to account to
judge the durability needed. It must also be appreciated that this
is an off label indication and outside the instruction for use of iliac
limb sizes of all EVAR grafts.
In a direct comparison of both techniques, two (non-randomised)
cohorts totalling 185 patients were followed to nearly two
years4. Although the patency rate in both groups was similar, the
re-intervention rate was higher in the group with internal iliac
exclusion and extension in to the external iliac at 19% compared
with 11% for the bell-bottom technique. A further study compared
three techniques to treat such patients5. In a retrospective
review, 211 consecutive patients were identified with common
iliac aneurysms treated during EVAR – treated either with a flared
limb, extension to the external iliac (with internal embolization)
or a decision to land proximal to the iliac aneurysm. Although all
three groups had an increased re-intervention rate compared with
a control group treated by standard EVAR during the same period,
(15.2% compared with 10.9%), there was no difference between
all three, although there was a trend towards type 1b endoleak in
the group where a stent was landed proximal to an iliac aneurysm.
In summary, limb extension into dilated iliac segments is not as
durable as a seal zone within the IFU. However, using a flared or
bell-bottom limb is a simple option and there are patients in whom
that is probably the best option.

FS / CS / HTS

IDEAS 2018 Abstract Book
References
1. Huang Y et al. J Vasc Surg. 2008 Jun;47(6):1203-1210.
2. Griffin CL et al. J Endovasc Ther. 2015 Oct;22(5):748-59.
3. Conway AM et al. J Endovasc Ther. 2012 Feb;19(1):79-85.
4. Naughton PA et al. J Vasc Surg. 2012 Apr;55(4):956-62.5.
5. Bannazadeh M et al. J Vasc Surg. 2017 Nov;66(5):1390-1397.

1002.4
Bilateral IBD: indication, technique and results
W. Ritter1, A. Katsargyris2, P. Marqes de Marino2, E. Verhoeven3
1Institut für Diagnostische und Interventionelle Radiologie KNS,
Klinikum Nürnberg Süd, Nuremberg, Germany, 2Vascular and
Endovascular Surgery, Paracelsus Medical University, Nuremberg,
Germany, 3Vascular and Endovascular Surgery, Klinikum Nürnberg Süd,
Nuremberg, Germany
Learning Objectives
1. To learn the indications for bilateral IBD
2. To learn the technique for placement of bilateral IBD
3. To learn the outcomes of bilateral IBD
Endovascular aneurysm repair (EVAR) in patients without adequate
distal landing zone in the common iliac artery (CIA) remains a
challenge. Occlusion of the internal iliac artery (IIA) with extension of
the stent graft to the external iliac artery (EIA) has been traditionally
the most frequent strategy for this clinical scenario. Occlusion of the IIA
can lead to buttock claudication in 30-55% of the patients, and other
less frequent complications (impotence, ischemic colitis, spinal cord
ischemia and gluteal necrosis) (1-4). Options to preserve the IIA include
bell bottom stent-grafts, sandwich/snorkel techniques, transposition/
bypass to the IIA and the use of iliac branch devices (IBD) (5-9).
In more than 10% of the patients treated with EVAR, the aneurysm
extends to both CIAs (10). The most commonly reported practice
in these cases includes preservation of one IIA with an IBD and
embolization of the contralateral IIA with extension to the EIA. Bilateral
IIA preservation with use of IBDs on both sides is a scarcely reported
option. The benefits of preserving both IIA can be extrapolated from
studies reporting unilateral IBD. Ischemic complications in these
studies appear in 30-55% of the patients after interruption of one
IIA(11). Rayt et al. reported that 31% of the patients with unilateral
and 35% of bilateral IIA embolisation suffered postoperative
buttock claudication. New erectile dysfunction was diagnosed in
17% of unilateral and 24% of bilateral IIA embolization (4). A recent
review from our group showed that patients undergoing bilateral
IIA interruption had a higher incidence of buttock claudication
compared to patients with unilateral IIA interruption (36.5% vs. 27.2%)
(9). Other complications (mesenteric or spinal cord ischemia, buttock
necrosis) are rare in these patients, but may lead to serious clinical
consequences upon occurence.
Based on the above it seems reasonable to try to preserve both IIAs
whenever possible, especially in young, physically and sexually active
patients, and in those with surgery for a thoracoabdominal aortic
aneurysm and those with impaired collateral circulation from the
Inferior Mesenteric Artery (IMA), ipsilateral femoral arterial system or
contralateral IIA. Given that unilateral interruption of an IIA involves a
certain risk of ischemic events, we have become gradually more liberal
to try to preserve bilateral IIA flow with two IBDs if possible.
Anatomical criteria for IBD suitability in our centre include: A patent
CIA lumen ≥16 mm, adequate EIA for distal landing with length ≥15
mm, and suitable landing in the IIA common trunk or one of the two
IIA distal division branches with length ≥10 mm and diameter ≤12 mm.
Bilateral IBDs can be implanted via a bilateral femoral artery access
with the cross-over technique as in the case of unilateral IBD
implantation. In cases of previous abdominal or thoracoabdominal
endovascular repair, a short CIA or a sharp aortic bifurcation an upper
access (e.g. left axillary access) can been used to catheterise and stent
the IIA branch.
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The IBD is inserted through the femoral access and deployed partially.
The preloaded guidewire is snared from a contralateral femoral or left
axillary approach to obtain a through-and-through access. Over this
through-and-through wire a 12F ANL-1 sheath (Cook Inc., Bloomington,
IN, USA) is introduced into the main body of the IBD device. A second
7/8F ANL-1 sheath (Cook Inc., Bloomington, IN, USA) is then inserted
into the 12F sheath and is advanced through the iliac side branch of
the device. Once the IIA has been catheterized, the Terumo guidewire
is exchanged for an Amplatz Super Stiff guidewire (Boston Scientific
Corp, Natick, MA, USA) and the 7/8F ANL-1 sheath is advanced inside
the IIA. The IBD is pulled down to the iliac bifurcation so as to minimise
the bridging distance to the IIA and deployed completely. Finally, a
bridging covered stent is deployed into the IIA.
Technical success rates for bilateral IBD implantation in our center
exceed 95% in a series of now more than 25 consecutive patients.
Isolated technical failures were associated with failure to catheterise
the IIA in patients with calcified and highly stenosed IIA origin. There
has been no perioperative mortality and major morbidity up to now.
Patency rates of the IIA branch lie within the range of 90-95% two
years after the procedure. Reintervention is required in almost 10%
of the cases during follow-up.
Published outcomes of bilateral IBD are rare. Some IBD series include
patients that have been treated with bilateral IBDs, but data with
regard to bilateral IBD are not separately reported (12, 13). To the best
of our knowledge, only one small series of six patients has analysed
the use of bilateral IBDs to date (14). Technical success was achieved in
all six cases and one patient suffered a branch occlusion two months
postoperatively. There was no perioperative morbidity or mortality
and no type I endoleak during follow-up. Based on these outcomes
the authors concluded that bilateral IBD implantation is feasible and
offers good outcomes in the mid-term.
In our experience, bilateral implantation of IBD seems to be a safe and
effective technique to preserve IIA antegrade flow in selected patients
with suitable anatomy. An upper access (e.g. left axillary artery) can
help broadening the indications of the technique. Bilateral IBD
implantation should therefore be considered in patients with bilateral
CIA dilation that undergo EVAR.
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Limb occlusion: prevention and treatment
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University, Heidelberg, Germany
Learning Objectives
1. To learn how to prevent limb occlusion
2. To learn how to treat limb occlusion
3. To learn how to choose between thrombectomy, thrombolysis
and crossover bypass grafting
I. Introduction:
While being one of the most common complications requiring
secondary intervention after EVAR [1], prevention and therapy of limb
occlusion after EVAR remains an underrepresented issue in literature.
Its incidence ranges between 0 and 7.4% [2-4], depending on the
length of the follow up period and the patients’ characteristics. In
general, the risk of graft thrombosis seems to be reduced in modern
endografts but randomized trials comparing different commercially
available endografts with respect to this issue are missing and will
hardly be performed in future. While approximately half of the patients
report with a critical ischemia requiring emergency treatment, the
other half presents with claudication symptoms [2,3]. Mortality rates
of patients with limb occlusion are reported up to 15% [2]. In addition,
there is a risk for re-occlusion after initial successful treatment of
graft thrombosis of up to 30% [2]. Given the clinical impact of this
complication and the high re-occlusion rate, prevention of limb
occlusion after EVAR is important .
The aim of this article was therefore to describe risk factors of limb
occlusion, outline strategies for prevention of this complication
and discuss treatment indications and modalities for patients with
symptomatic limb occlusion after EVAR.
II. Risk factors for and prevention of limb occlusion
To prevent limb occlusion after EVAR it is crucial to anticipate patients
at high risk for limb occlusion during planning of the procedure and
develop strategies to overcome these problems. Risk factors for limb
occlusion can be divided into (1) anatomical factors: iliac angulation
>60 degree / high iliac tortuosity and perimeter calcification and (2)
procedural factors: excessive oversizing >15%, limb placement into the
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external iliac artery (EIA), especially with diameter of the EIA <10mm
[5,3].
In the following paragraphs, strategies to prevent limb occlusion in
patients with these risk factors will be discussed:
- Iliac angulation >60 degree / high iliac tortuosity:
Patients with severe kinking of the iliac arteries have a significantly
higher risk for limb occlusion (OR 5.76) [3,5-7]. Placing the end of the
endograft limb in kinked areas can cause wall malapposition leading
to focal dissections and consecutive thrombus formation [8]. While
planning limb length, the end of the limb should therefore be placed
either before a severe kinking, or completely “taking the curve of
the kinking”. Intraoperatively kinked vessel areas can be identified
by removing the stiff wire after limb insertion and deploy the limb
over a floppy wire in its final position. In case of wall malapposition or
endograft kinking extension / lining with self- expanding bare stents is
used. To ensure an optimal result and identify malapposition in kinked
iliac anatomies, completion angiography should be done without stiff
wires, but a catheter in place to remain access into limb for possible
corrections.
- Perimeter Calcification:
Perimeter calcification >50% represents a risk factor for limb
occlusion (OR 5.8) [3] and pre and post PTA of the calcified stenosis
and the endograft limb therefore considered. Additional support
with balloon expandable stents/stentgrafts is frequently necessary
to prevent recoiling and consecutive limb occlusion. In case of aortic
stenosis / narrow bifurcation kissing balloon and stent technique is
recommended to prevent occlusion of the contralateral side.
- Excessive oversizing >15%:
Excessive oversizing >15% has been reported as a significant risk
factor for limb occlusion (OR 5.54) [3]. Meticulous planning with 3-D
reconstruction and centerline measurement should therefore also
be used to determine size and length of the limb, especially in iliac
arteries with small diameters to avoid this technical error. In case bellbottom limbs are used it is important to measure the length of the
dilated common iliac artery and potentially adapt stent-graft model
since significant differences in length of the flared part of limbs exist
(e.g. Endurant II limbs versus Cook spiral legs).
Limb placement in the EIA / EIA diameter <10mm:
Several studies have identified placement of the limb into small
(<10mm) EIA as a strong predictor for limb occlusion. Reasons include
a restricted outflow (covered hypogastric artery), tortuosity of the
EIA and excessive oversizing in small EIA even with the smallest size
endograft limb [5,9]. While this can sometimes not be avoided some
technical tips can help to decrease the risk for occlusion:
(1) Flush sheath / vessel before removement, (2) careful intraoperative
anticoagulation management as sheath might be occlusive, (3) avoid
placing main body in side where EIA landing is planned (longer
occlusion time and larger sheath size), (4) ensure only placement of the
tapered part (10mm diameter) of the limb in EIA, (5) use combination
of tapered limb (10mm diameter) in common iliac artery and smaller
balloon expandable stentgraft for EIA that can be flared at the
overlapping zone inside the endograft limb.
Most of the graft occlusions occur within a rather short interval
after the initial operation (in many cases within the first year) [2,3],
suggesting a technical error during planning or implantation in >60%
of the cases [2]. It is therefore key to intraoperatively identify limbassociated problems before the complication occurs. This can only
be achieved with sufficient intraoperative imaging. Intraoperative 3
D imaging using contrast enhanced cone beam CT with multiplanar
reconstruction at the end of the procedure offers in our experience
an ideal technology for detection of limb complications and allows
immediate intraoperative correction [10].
III. Treatment indications and treatment strategies
Though limb occlusion rates as well as possible risk factors are well
documented, recommendations concerning the management are
scant. Data is mainly based on single-center experiences, whereas
high-quality data in terms of multicentric registries is still lacking.
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Despite the absence of standardized treatment guidelines there is
some consensus about treatment modalities.
Generally spoken, four categories of treatment options are available:
open surgical repair, endovascular repair, hybrid techniques as well as
conservative therapy [11].
For asymptomatic patients, conservative treatment still might
be the best option taking into account complication rate in both,
endovascular and open therapy of limb occlusion [12]. However, the
majority of patients is presenting with symptoms, mostly acute limb
ischemia or claudication [2,3,13,14] making revascularization of the
occluded limb indispensable.
- Open surgical repair
For many years, most authors promoted an open surgical approach
with bypass surgery as a first line strategy. The technical options
consist of ilio-/femoro-femoral crossover bypass as first choice or,
axillo-(bi) femoral bypass as a bailout option especially in bilateral limb
occlusion [15,2]. The reasons are easy to summarize: surgical bypass
procedure depicts a fast and simple way to re-establish blood flow
into the ischemic leg with low mortality rates [2]. Particular facilities
or specialized technical possibilities are not required and therefore
bypass procedure can be performed in close to every vascular unit
in a safe manner [14,16,17]. Patency rates for ilio-/femoro-femoral
cross-over bypass are up to 90% after 10 years [17,14,16] and for axillofemoral bypass 51% (range 44%-79%) after 5 years [18].
Occurrence of re-occlusion in cross-over bypass surgery is frequently
associated with untreated stenosis of the donor limb or anastomotic
aneurysm during long-term follow-up [19].
Local infectious problems in the groin with subsequent bypass
infection is a rare (3%) but potentially lethal complication [16]. Open
surgical conversion with complete endograft removal and aortobiiliac bypass grafting is usually reserved for bilateral limb occlusions
in absence of any other surgical option [15]. Although interventional,
minimal-invasive solutions to endograft limb occlusions seem
promising, surgical bypass procedures today still constitute the firstline treatment of limb occlusion following EVAR in many centers [9].
- Endovascular treatment
Simultaneously to technical improvements, endovascular approaches
became more common in therapy of graft thrombosis [20,21,15].
Some authors recommend rheolytic thrombectomy (Angiojet®) in
combination with balloon-dilatation/stent implantation as well as
aspiration techniques or catheter-based thrombolysis [20,22]. All
of these stated methods can be applied via percutaneously placed
sheaths avoiding a surgical access.
Reported results of pure endovascular approaches are inconsistent.
In cases of intraoperative limb dysfunction, an endovascular solution
with angioplasty and stent implantation seems to be successful
in up to 90% of the cases [23]. However, referring to postoperative
or late limb occlusion, primary technical success rates subside to
approximately 60% in some reports, with the need for reucurrent
interventions [23]. With respect to rheolytic thrombectomy, although
there are series describing an application in graft-thrombosis [22,20],
patency rates are not reported.
To the best of our knowledge, the use of rotational thrombectomy
(Rotarex®) or Power Aspiration-Based Extraction Technique
(Penumbra®) that show promising results in peripheral artery occlusion
has not yet been described in limb occlusions following EVAR [24,25].
- Hybrid techniques
Hybrid procedures, such as wire guided-surgical thrombectomy
followed by e.g. stent implantation into the affected limb (stenosis)
are feasible but can be technically challenging and carry the risk for
peripheral embolism (e.g. into the hypogastric artery) or migration
of thrombotic material into the contralateral limb, subsequently
entailing further problems [14,11]. Additional thrombolysis therapy in
these patients carries a relevant risk of hemorrhage at the surgical site,
potentially causing fatal consequences. Besides that, these methods
require well-equipped vascular centers as well as the availability of
circadian intensive care units to provide a safe setting.
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Notwithstanding the chosen interventional approach, in the majority
of cases the underlying problem is of technical nature. Therefore,
treatment of this problem, mainly graft stenosis or kinking, is the
crucial factor in prevention of re-occlusion [2,11].
Some authors highlight the fact that endovascular treatment as
well as thrombectomy using Fogarty catheters raise the risk for
graft dislocation and late complications such as endoleaks or graft
fracture [1,3,19]. Although this could not be observed in other small
series [19], real world data imply disappointing long-term results for
thrombectomy of occluded EVAR-limbs with reocclusion rates about
30% [2].
If surgical thrombectomy is chosen, however, the surgeon is
advised to use fluoroscopic guided techniques, to minimize the
risk of thromboembolism and contrariwise allow the possibility of
simultaneous stentimplantation or graft extension if necessary [13].
Conclusion:
Patients with tortuous iliac arteries, perimeter vessel calcification that
require limb placement in small diameter EIA are at highest risk for
limb occlusion. Limb occlusion rates can be minimized by accurate
and detailed planning of the EVAR-procedure, use of endovascular
adjuncts and intraoperative 3-D imaging for early detection of limb
complications before the occlusion occurs. While there are multiple
treatment modalities for limb occlusion after EVAR, recommendations
concerning therapy selection are diverse. Endovascular / hybrid
techniques show promising results, but conventional open bypass
surgery remains a fast, safe and durable solution used in most patients
even nowadays.
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Focus Session
Outcome and follow-up for EVAR
1802.1
Late failures: fact or pure statistics?
R.M. Greenhalgh
Vascular Surgery Research Group, Imperial College, London, United
Kingdom
Learning Objectives
1. To learn about long term results of EVAR
2. To learn about the reasons for late failures in EVAR
3. To learn about how to avoid late failures but also how to treat
them when they occur
The presentation concerns randomised controlled trial data taken from
EVAR trials 1 and 2, amalgamated to show outcomes of endovascular
aneurysm repair for non-ruptured abdominal aortic aneurysm. It is
well-known that EVAR 1 was the world’s first randomised controlled
trial comparing EVAR and open repair, which showed disappointing
results of endovascular aneurysm repair after 8 years.
In this presentation the focus will be upon the follow-up protocol
using EVAR 1 and why this led to poor results. Our findings are
validated by a more recent series in Helsinki and an up-to-date fitfor-purpose protocol will be proposed. The aim will be for it to be a
simple and safe method for the patient.

1802.2
Imaging strategies
H. Rousseau, P. Revel-Mouroz
Radiology, CHU Rangueil, Toulouse, France
Learning Objectives
1. To learn about the gold standard in EVAR follow-up
2. To learn about pros and cons of each follow-up modality
3. To learn about individualised follow-up based on preoperative
anatomy
Endovascular aneurysm repair (EVAR) has gained increasing popularity
in the treatment of infrarenal abdominal aortic aneurysm. Despite its
favorable early outcomes, the long-term efficacy of EVAR remains a
concern, with a relatively high complication rate, such as persistent
aneurysm growth, endoleaks, device migration, potential rupture,
infection and graft thrombosis complications. Therefore, long-term
post-EVAR surveillance may be necessary to detect complications,
which may start without symptoms but be life threatening and could
require prompt intervention.
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Endoleaks are the most common complications. If type I and III
endoleaks need an immediate management, controversy exists over
the management of Type 2 endoleaks. Side branch reperfusion (type II
endoleaks) is observed on post-operative imaging in 20% of patients.
Between 50% and 80% of such leaks resolve spontaneously within the
first six months after operation and no treatment is indicated at this
time, but a minority persists or are delayed and can lead to increased
sac diameter with intrasac pressure in the systemic range with a risk of
rupture. Contrary to the opinion that type 2 endoleaks are benign, it
was found to precede 7% of late ruptures. Conversely, a retrospective
analysis of the Vascular Surgery Group of New England database
concluded that although type 2 endoleaks are associated with sac
growth (P < .001), it does not equate to an increased risk of late rupture.
The Society for Vascular Surgery has recommended in 2009, a contrastenhanced computed tomography (CTA) scanning at 1 month and 12
months during the first postoperative year, with an additional CTA at 6
months if an abnormality was detected at the first month. After the first
year, CTA scanning was recommended annually, with the alternative
option of ultrasound (US) imaging if no abnormality was detected
during the first year. Despite these recommendations, there is still
much heterogeneity in EVAR surveillance in clinical practice for the
timing and image modality used (CTA, color duplex ultrasonography,
contrast-enhanced ultrasound and MRA).
At present, CTA with specialized three-dimensional reconstruction is
considered the “gold standard” for endoleak surveillance and aortic
growth. On the other hand, a lifelong series of CTA at different intervals
in addition to EVAR, will confer significant cumulative radiation
exposure over time. Moreover, contrast induced nephropathy and
increasing costs lead scientific community to reconsider the necessity
of lifelong CTA for all EVAR patients. In the meantime, improvement
in CT imaging allows to reduce the irradiation during the Follow Up.
With a CT scan without contrast, the maximal diameter and volume
of an abdominal aortic aneurysm sac can be used for temporal
monitoring after endovascular aortic repair, with excellent correlation
and interobserver agreement. Low-dose CT with Model Based
Iterative Reconstruction (MBIR) and virtual unenhanced dual energy
reconstruction by dual layer spectral detector CT, are also promising
to reduce the irradiation.
Plain abdominal X-ray is a well established tool in documenting
migration kinking and stent fracture, but cannot be used as a
standalone imaging modality since it doesn’t allow direct detection
of endoleaks. Moreover, the use of low dose CT scan, with 3 D
reconstructions, provide much more information, with a similar
irradiation.
Duplex ultrasound is less expensive and does not involve ionizing
radiation or exposure to contrast material, but had a lower diagnostic
accuracy, and is operator dependent, but it can be an appropriate
surveillance strategy with good safety and important cost savings.
Contrast-enhanced ultrasound was likely to be as sensitive as
computed tomography angiography.
Magnetic resonance imaging (MRA) had a higher detection rate of
endoleaks than CTA, but is more expensive. However, if MRA had
a better sensitivity, although detection of more endoleaks are not
clinically important in a majority of cases, except for endotension, after
a negative CTA.
A systematic review and meta-analysis evaluating surveillance
outcomes after EVAR for AAA, was published recently (JVS 2018).
In terms of the yield of surveillance, this review demonstrated that
the risk of endoleak, mortality, limb ischemia, rupture, and renal
complications was high and persisted for several years after EVAR.
The meta analysis supported the current evidence regarding the
superiority of contrast-enhanced CT over Doppler US in terms of
sensitivity for endoleak detection at different time points. However,
a higher detection rate by CTA compared with Doppler US does not
necessarily imply that CTA should be the preferred strategy all the
time. In other words, findings missed by some of the less sensitive
tests are likely to be of lesser clinical significance.
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For these reasons, a follow-up protocol comprising of Duplex
ultrasound gives a wide range of information covering EVAR related
risks and is associated with an important decrease in the cost of
EVAR follow-up. CTA should be reserved for cases of inconclusive
ultrasound, signs of complications or persistent aneurysm growth.
As a whole, the surveillance is crucial, but need to be as much as
possible non invasive. There were no studies that compared different
surveillance intervals to determine optimal intervals; however, most
studies reported detection rates of patient-important outcomes at 1,
6, 12, 24, 36, 48, and 60 months. A pragmatic approach for managing
surveillance require reliance on surgical expertise, availability of
radiology equipment and expertise, and engagement of patients in
shared decision-making. But also optimal surveillance, must be patient
specific, according to the risk to have an endoleak (quality of neck,
technical problems, presence or not of an endoleak previously) and
based of a clear persistent aneurysm growth.
The purpose of this paper is to compare the results of different
follow-up imaging modalities with the aim of finding a rationale to
the optimal follow-up imaging protocol.
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1802.3
What is new in endoleak management?
J.C. van den Berg
Interventional Radiology, Ospedale Regionale di Lugano, sede Civico,
Lugano, Switzerland
Learning Objectives
1. To learn about the classification and relevance of endoleaks
2. To learn about the need for treatment of endoleaks
3. To learn about the different options to treat endoleaks
Classification and relevance of endoleaks
Endovascular aneurysm repair (EVAR) is an established minimally
invasive method to treat abdominal aortic aneurysm (AAA).
Endoleak is defined as persistent blood flow in the aneurysm sac
outside the stent graft. It has been initially categorized -into four
types by White et al, and subsequently a 5th type was added by
Gilling-Smith et a 1,2.
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-Type I endoleak is referring to an inadequate seal in the proximal
(type Ia) or distal (type Ib) landing zone.
-Type II endoleak is characterized by retrograde flow into the
aneurysm sac through collaterals (inferior mesenteric artery and/or
lumbar arteries), whereas type IIa endoleak refers to and endoleak
caused by a single feeder and type IIb to the presence of multiple
feeders.
-Type III endoleaks are leaks directly from a defect in the stentgraft
into the aneurysm sac, either caused by separation of modular
components (type IIIa) or a fabric tear (type IIIb).
-Type IV endoleaks are caused by graft porosity
-Type V endoleaks are characterized by endotension, causing
expansion of the aneurysm sac in the absence of a (demonstrable)
extravasation of contrast
Endoleaks range from low-pressure endoleaks (type II and V),
to high-pressure endoleaks (type I, III and IV) that mandate
intervention to protect from imminent aneurysm-related morbidity
and mortality3.
Type II endoleaks can be safely monitored with a surveillance
program and specific criteria for intervention have been identified.
Indications for type II endoleak treatment are:
-asymptomatic expanding aneurysm sac >5mm as seen on
follow-up CTA scans
-symptomatic aneurysm sac expansion
-aneurysm rupture
Type I and III are considered to be “dangerous” endoleaks.
The presence of a communication between the high pressure
aortic lumen and the perigraft space results in increased sac
pressurization and can lead to sac expansion. Immediate treatment
of these endoleaks is advocated because of the increased risk of
rupture (8.95 times higher) and lack of spontaneous resolution4.
Treatment options for endoleaks
Type I endoleaks are the second leading cause for intervention
after EVAR and are reported in up to 10% of EVAR cases5.
Accepted treatment options for a type Ia endoleak include proximal
balloon dilation, placement of proximal aortic cuffs (either standard,
branched or fenestrated), large-caliber balloon-expandable (noncovered) stents in the aneurysm neck, endo-anchor placement and
chimney grafts. The (distal) type Ib endoleaks are typically treated
with distal endograft extension. As an alternative transcatheter
embolization can be performed, either using Onyx, detachable
coils or a combination of both6.
Type II endoleaks are the most frequent and occur in approximately
upto 40% of cases after endograft placement. The management
of type II endoleaks continues to be a topic of debate, and the
optimal management is controversial. Embolization of the inflow
and outflow arteries with or without sac embolization is considered
the treatment of choice, although results have been very variable3.
Access to the type II endoleak nidus can be obtained by the transarterial route (superior mesenteric artery and arc of Riolan for
an inferior mesenteric artery endoleak; internal iliac artery and
iliolumbar artery for lumbar artery endoleaks), the trans-lumbar
route, a trans-caval approach, and a trans-iliac paraendograft
approach7. Embolization can be performed with (detachable) coils
and glue-like substances (e.g. Onyx). Prior to conversion to open
surgery with explantation of the stentgraft laparoscopic clipping
and saccotomy with ligation can be performed.
Type III endoleaks have been described with almost all
commercially available devices, and the incidence of type III
endoleaks is lower with newer devices. The occurrence is reported
between 0.9%-2.7%8. The treatment of a type IIIa endoleak can
consist of interposition of a modular component or complete
relining with a bifurcated graft or an aortomonoiliac device4. In
cases of a type IIIb endoleaks the following treatment options
exist: relining of the stentgraft or sealing of the fabric tear itself.
Relining may be challenging, especially when the fabric tear is close
to the flow divider. Relining can be done with an aortic cuff or an
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iliac limb or as in type IIIa endoleaks with complete relining using
a bifurcated or aortomonoiliac graft. The use of an endovascular
sealing (EVAS) has been described but is off-label. Sealing of the
fabric tear itself can be done with a vascular plug or septal occlude,
or a pledget can be sutured on the tear (open surgery)9.
The treatment of type IV and V endoleaks is similar to that of type
III endoleaks (relining)3.
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1802.4
Late conversions: indication and mortality
G.N. Kouvelos
Department of Vascular Surgery, University of Thessaly, Larissa, Greece
Learning Objectives
1. To learn about the reasons for late failure of EVAR
2. To learn about the options before complete conversion
3. To learn on how to prepare and perform conversion to learn
about the risks of conversion
Endovascular abdominal aortic aneurysm (AAA) repair (EVAR)
has gained widespread acceptance as the preferred method of
treatment of suitable patients with infrarenal AAA, accounting
for >70% of all AAA repairs in most large referral centers.1 The
technique is associated with significantly lower short-term and
midterm mortality and reduced hospital stay, but also with
increased late reintervention rates compared with open surgical
repair.2 Long-term results have been challenged by the presence of
endoleaks, persistent aneurysm sac growth, and other aneurysmrelated or graft-related complications. In some cases, conversion
to open repair may be eventually needed despite reinterventions.
The need for late open conversion of failed endografts has raised
in recent years in most centers, probably as a result of the growing
number of EVAR patients. In a recent review including studies until
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2015, our group found the cumulative single-center rate of late
open conversion was nearly 4% (range 0.9%-22.8%).3 Moulakakis
et al,4 by reviewing studies until 2009, reported a late conversion
rate of 1.9%, whereas the rate of conversion to open repair in the
Endovascular Aneurysm Repair Versus Open Repair in Patients With
Abdominal Aortic Aneurysm (EVAR) 1 trial5 was 2.6% at 3 years
of follow-up. The increased incidence found in the newest review
may most likely reflect the constant rising number of conversions
reported in the literature, because half of the studies included
have been published the last 4 years. Owing to reporting bias, the
incidence may be even higher because many single cases of open
conversion may have not been published.
In a systematic review conversion was elective in 77.5% of the
cases.3 Endoleaks (62.4%) and graft infection (9.5%) were the two
most common indications. Turney et al,6 in the largest reported
series to date, found that patients who required late explantation
most commonly presented with type Ia and III endoleaks. These
types of endoleak show a significant risk for early rupture and
should be promptly treated. Furthermore, the need to treat highrisk patients with hostile aortic neck anatomies has extended the
use of the stent grafts even in off-label conditions, and therefore,
an increase in the incidence of type I endoleak may be expected.
Aneurysmal degeneration of the proximal landing zone has
not been evaluated in none of the studies on open conversion.
However, this aortic degeneration and the failure of the endograft
device have probably accounted for many of the cases of late open
conversion, highlighting the fact that surveillance with detailed
imaging should no be abandoned.
Late conversion after EVAR has been generally hindered by high
mortality rates. Harris et al7 reported a 24% mortality rate in the
European Collaborators on Stent-Graft Techniques for Abdominal
Aortic Aneurysm Repair (EUROSTAR) registry. Thirty-day mortality
in a recent review was 9.1%.3 A remarkable difference was
noted in patients treated electively (3.2%) compared with those
treated urgently (29.2%). Aneurysm rupture or infection have
been considered absolute indications for urgent operation and
have been accompanied by relatively high mortality rates, even
in the absence of a previous endograft. Prompt recognition of
other indications for open conversion, such as sac enlargement,
material failure, or persistent endoleak, may be proven life-saving
for the patient. Fenestrated or branched endovascular options may
constitute a therapeutic option in these patients, although their
use is limited to some centers of expertise around the world and
not always accessible to most AAA patients with failed EVAR. In
many patients with failed EVAR, elective open conversion seems
be an efficient therapeutic approach with low mortality rates. The
difference in outcome after elective and urgent open conversion
highlights the importance of constant and meticulous surveillance
and challenges the decision making about the best time to proceed
to open conversion.
The number of patients with failed EVAR and without further
options for endovascular salvage seems to grow. Open conversion
has been reported more often in recent years, revealing a patient
population that needs to be studied in detail. Endoleak, as the
leading cause of late open conversion, remains the most important
weakness of EVAR. Such procedures, although technically
demanding, are associated with relatively low mortality rates when
performed electively.
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1802.5
Neck dilatation and migration
D. Böckler
Klinik für Gefäßchirurgie und Endovaskuläre Chirurgie,
UniversitätsKlinikum Heidelberg, Heidelberg, Germany
Learning Objectives
1. To learn about the frequency of neck dilatation after EVAR
2. To learn about the mechanism of neck dilatation
3. To learn about the differences between self-expandable and
balloon-expandable stent-grafts
No abstract available.

Focus Session
Dissection
2502.1
Evolving surgical strategies in TAAD
W. Hemmer, M. Liebrich
Cardiac Surgery, Sana Heart Surgery, Stuttgart, Germany
Learning Objectives
1. To learn about the latest surgical techniques in TAAD
2. To learn about the advantages and disadvantages of extensive
proximal aortic surgery in the acute phase
3. To learn about the role of hybrid techniques in TAAD
Acute aortic dissection requires an emergency operation in an
experienced cardiac surgery centre. The primary goal of the
operation is to save the patient’s life. Classical surgical procedures
are replacement of the aortic valve, root, and ascending aorta with a
composite graft, or a supra-commissural replacement of the ascending
aorta, both techniques combined with or without a hemiarch or
complete arch replacement. Patients surviving those classical surgical
procedures are facing a risk of late complications such as aneurysm
formation of the perfused false lumen, rupture, or malperfusion and
often require redo operation. Improved technical options and growing
surgical experience nowadays allow more extensive repairs to achieve
better long-term results. Concerning the aortic root, valve sparing
operations, like the David reimplantation or the Yacoub remodelling
technique, can safely be performed in patients with acute dissection
(3). For more radical treatment of the false lumen in acute or chronic
dissections (2,4) and for the repair of complex thoracic aneurysmal
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disease, an approach combining conventional surgery with hybrid
stent grafting of the descending aorta, the so-called frozen elephant
trunk (FET), was developed. A meta-analysis of FET procedures in
acute dissection, including 1279 patients (6), demonstrated early
mortality of 9.2%, stroke of 4.%, and spinal cord injury of 3.5%. The
database of the International E-vita open Registry showed similar
results, the rate of immediate complete false lumen thrombosis along
the stent graft was 86% and 94% after two years (7). The FET can
prevent postdissection aneurysm formation, but the need for a later
reintervention in downstream aortic segments is relatively frequent
(28% in 1). The stent of the hybrid graft provides a perfect landing
zone for a TEVAR procedure. Nowadays the indication to proceed
with FET in acute aortic dissection has to balance the risk of a more
demanding procedure against the mid-term benefits of it. Survival
of the patient ist the first goal, therefore, in an elderly, very limited
patient, the surgeon will decide to perform limited surgery, and in a
younger and stable patient, the FET procedure will be the first choice.
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2502.2
Persistent malperfusion after proximal aortic repair
G.M. Richter
Director Clinics for Diagnostic and Interventional Radiology, Klinikum
Stuttgart, Stuttgart, Germany
Learning Objectives
1. To learn about the possible mechanisms of persistent distal
malperfusion despite proximal aortic repair
2. To learn how to proceed in such cases
3. To learn the results of ancillary interventional techniques in
managing malperfusion
No abstract available.
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2502.3
Is TEVAR alone enough in complicated TBAD?
A. Chavan
Institut für Diagnostische & Interventionelle Radiologie, Klinikum
Oldenburg gGmbH, Oldenburg, Germany
Learning Objectives
1. To learn about complicated TBAD
2. To learn why and how often TEVAR alone may be inadequate
3. To learn about adjunctive procedures to optimise outcome
Complicated acute type B aortic dissections (TBAD) include patients
with associated aortic rupture, malperfusion and persistent pain
extending beyond 5-7 days despite adequate analgesic therapy. In
sub-acute and chronic dissections, patients with persistent mesenteric,
renal or lower limb ischaemia and those with rapid, progressive
dilatation of the false lumen may be regarded as complicated chronic
TBAD.
Since the early nineties, complicated TBAD has increasingly been
treated with thoracic endovascular aortic repair (TEVAR) (1). The
rationale behind this approach is that proximal entry closure with
an endograft leads to false lumen thrombosis and thus to sealing
of rupture. Furthermore, entry closure coupled with false lumen
thrombosis results in widening of the true lumen and thus in relief of
distal malperfusion (2-7).
In the acute phase, therapy refractory pain generally responds well
to stent-grafting. Weaning of analgesic therapy can be commenced
with, within a day or two following intervention.
Similarly, TEVAR stabilizes aortic rupture in most cases thus
rendering further aorta related measures unnecessary in the acute
phase. However, ancillary measures such as surgical evacuation of
haemothorax or haemomediastinum may be necessary to optimize
outcome. It is worthy of mention however, that the false lumen may
not thrombose immediately after endografting; it may require a few
days or weeks to do so. This possibly explains why in the acute phase,
hemodynamic instability due to ongoing rupture persists in upto 20
% of the patients despite successful TEVAR; this factor is the major
contributor to procedure related mortality (2-7).
Although the acute phase following rupture may be tided over with
emergency TEVAR, late re-ruptures following successful management
of primary rupture with TEVAR have been reported. Consequently,
Trimarchi and collegues consider TEVAR to be merely a suitable
bridging procedure to elective open repair at a later stage (6).
Similar to TBAD with rupture, TBAD complicated by malperfusion is
also associated with significantly higher morbidity and mortality as
compared to uncomplicated TBAD. Should distal malperfusion be
purely due to dynamic compression of the true lumen, it tends to
resolve after proximal entry closure with TEVAR. Static compression
may not respond as well, although it may reduce in magnitude. It
is worthy of mention that persistent distal malperfusion despite
successful proximal entry closure with TEVAR has been reported in
upto 45 % of the patients with acute TBAD (1). The commonest causes
for this are persistent perfusion and pressurization of the false lumen
via collateral vessels or secondary tears further distally as well as static
compression of the true lumen caused by thrombus formation in the
blind sac of the false lumen. Long segment stent-grafting of the true
lumen, extending distally to the origin of the celiac trunk, may partly
help deal with the former, but cannot be expected in all cases to deal
with the latter. Proponents of the „stent all“ approach suggest bare
metal stenting of the abdominal aortic true lumen across the origins of
the branch vessels following stent-grafting of the descending thoracic
aorta, should malperfusion persist following endografting of the
thoracic segment. This approach tends to disregard branch vessels
supplied exclusively via the false lumen; such vessels could become
compromised following abdominal aortic true lumen stenting.
Furthermore, branch vessels with static compression may require
additional stenting for complete relief of ischaemia. The „stent all“
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approach can be expensive and tedious, should stenting of multiple
branch vessels become necessary. Under this constellation, a single
fenestration just above the aortic bifurcation followed by selective
stenting of only the compromised vessels may be simpler and less
expensive. At this point, acute spinal cord ischaemia, caused by
spinal vessels being abrupted from the true lumen, deserves special
mention. Such vessels are then perfused only via the false lumen. It
is imaginable, that true lumen stenting may not relieve ischaemia of
these vessels and may, on the contrary, worsen the situation. Here
too, fenestration of the intimal flap may be the better way to go as
compared to long segment stent-grafting or stenting. The eficacy of
fenestration and true lumen stenting in relieving distal malperfusion
has already been adequately proven (8-14).
In chronic complicated TBAD, aortic remodelling following TEVAR is
not as pronounced as after TEVAR in the acute or sub-acute phase.
Consequently, even in the chronic setting, fenestration combined with
„spot-stenting“ of vessels with static compression may be valuable
adjuncts to TEVAR in order to achieve optimal results.
It is well known, that in complicated TBAD with malperfusion,
mortality is often governed by ischaemic damage suffered prior to
intervention. Despite successful intervention, surgical measures to
remove necrotic bowel loops may be necessary and even life-saving
in some patients. Vigilance on the part of the treating physician is
essential in not overlooking this valuable adjunct (11).
In summary, TEVAR has contributed significantly to the management
of complicated TBAD. In acute TBAD it effectively deals with persistent,
therapy-refractory pain and helps tide over the acute phase of rupture
in most cases. However, accessory measures, especially for evacuating
haemothorax and haemomediastinum are necessary to optimize
outcome. In TBAD with malperfusion, adjunctive interventional
measures consisting largely of true lumen stenting of branch vessels
and fenestration of the intimal flap in the occasional patient are
necessary to achieve optimal results. Adjunctive surgical measures
include resection of necrotic bowel in a few cases.
Thus the answer to the question „Is TEVAR alone enough in
complicated TBAD?“, is, in my opinion, „No, not in all cases“.
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2502.4
When should endografting be carried out in uncomplicated
TBAD?
P. Holt
Department of Outcomes Research, St George’s Vascular Institute,
London, United Kingdom
Learning Objectives
1. To learn if there is a role for endografting in uncomplicated
TBAD
2. To learn about the imaging criteria that may influence decisionmaking
3. To learn about the results and complications of endografting in
uncomplicated TBAD
No abstract available.

2502.5
Challenges in chronic dissections
M.D. Dake
Falk Cardiovascular Research Center, Stanford University School of
Medicine, Stanford, CA, United States of America
Learning Objectives
1. To learn about newer techniques to prevent false lumen
expansion
2. To learn how to manage distal ischaemia occurring as a late
complication
3. To learn about the role of endografts (including fenestrated and
branched endografts) in chronic dissections
One of the most difficult challenges for endovascular management of
aortic dissection is the sub-group of patients with chronic dissection.
Whether the process is associated with initially uncomplicated type
B dissection, previously repaired type A disease with a residual
descending component, or post-TEVAR for type B disease with
progressive distal aortic enlargement, there is a general consensus
that dealing with chronic disease in these situations is often much
more complex than in acute conditions and an optimal result harder
to achieve. The most recent professional societal guidelines (European
Society for Vascular Surgery) corroborate this perspective which is
echoed in an accompanying editorial (Eur J Vasc Endovasc Surg 2017;
53:1-3).
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The editorial comment states, “TEVAR is now the first-line
recommended treatment for intact and ruptured descending thoracic
aneurysm, blunt traumatic thoracic aortic injury, acute Stanford type B
aortic dissection, intramural hematoma, and penetrating aortic ulcer.”
It goes on to recommend that “owing to aortic membrane thickening
and consequent poor plasticity in the chronic phase, TEVAR is less
likely to offer durable benefit owing to persistent pressurization of
the false lumen through distal fenestrations” and “open repair is the
only reliable way to treat chronic type B aortic dissection when repair
is indicated.”
In the setting of progressive descending thoracic aortic false lumen
enlargement with or without prior ascending surgery and/or proximal
TEVAR therapy, what are the available interventional options if repair
is indicated? Specifically, if open surgery is high-risk for a patient with
a chronic dissection and an aneurysmal false lumen, what are the
current endovascular alternatives for management?
At present, the field is exploring a number of endovascular options,
however there is no one approach that is clearly favored. Indeed, this
is a complicated problem that remains one of the more intractable
and recalcitrant to definitively manage by endovascular techniques.
Soon after the recognition that successful TEVAR management of type
B dissection was not durable in all patients, one of the first strategies
to focus on providing definitive treatment for an expanding distal
thoracic false lumen involved isolation of the dilated segment by
either embolization of the aortic false channel or the communications
responsible for persistent flow feeding it.
Early experience included placement of coils, plugs, and/or liquid
embolic agents within the false lumen, either throughout the
aneurysm or at points proximal or distal to the maximal false lumen
expansion where flow into the aneurysmal sac could be blocked. In
many post-TEVAR cases with a residual patent thoracic false lumen,
this involved deployment of embolic material in the distal descending
false lumen in a supra celiac location to block retrograde false lumen
flow fed by septal or branch communications in the abdomen. In
other situations, such as post-ascending aortic replacement for type A
dissection with small residual distal ascending or arch communications
to a descending false lumen or post-TEVAR placement with a type
1a endoleak and/or retrograde false lumen perfusion from the left
subclavian artery or other arch branch(s), proximal embolization of the
feeding source or the adjacent aortic false lumen has been employed
in addition to distal descending false lumen blockage.
Suffice it to say, almost all cases require an individualized management
approach that depends on the particular anatomic and flow-related
features, as well as, the experience and skill of the interventionalist.
In terms of aortic false lumen embolization, more recently a number
of devices specifically designed to block the distal aortic false lumen
and prevent retrograde flow into a dilated thoracic segment have
been described. Kolbel et al, detailed the use of a “candy wrapper”
plug, and other similar designs for custom-tailored blockers share
the concept of a stent-based skeleton with a central waist and ends
designed to conform to the crescentic false lumen geometry. The
metallic scaffold for all such devices is covered with standard graft
material. Once deployed in the appropriate false lumen segment, the
central channel is occluded with an embolization plug to completely
impede retrograde perfusion.
Due to the variability of false lumen morphology in cases with chronic
dissection, occluding blockers may not always provide a successful
seal. Residual flow may require supplemental false lumen embolization
with additional materials in 20% to 30% of cases reported in the
literature. These secondary procedures are typically more challenging
and it may prove difficult to identify and access the residual channels.
Given the variety of procedural techniques described and inconsistent
effectiveness of false lumen embolization, interested parties have
investigated alternative approaches to obliterating false lumen
patency. One of the more appealing possibilities centers on the
concept of converting the dual channel dissected aorta into an
aneurysm with a uni-luminal sealing zone or distal neck ideal for
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endograft placement. By rupturing or cutting the dissection septum,
chronic dissection with false lumen aneurysm is transformed from
a typical multi-lumen morphology that is problematic to manage
by simply placing an endograft in the true lumen, to a structure
analogous anatomically to a descending thoracic aortic aneurysm
without potential for retrograde false lumen perfusion.
Of note, this tactic is predicated on creating a uni-luminal target for
TEVAR sealing within an aortic segment that has an overall trans-aortic
diameter (combined true and false lumens) no greater than what is
appropriate for treatment with the largest commercially available
endograft. In this regard, there are three distinct procedures that
share the common goal of expunging the dissection septum over a
segment of aorta to facilitate TEVAR isolation of a thoracic false lumen
aneurysm.
One of the first reported approaches, initially coined the Knickerbocker
technique by Kolbel, uses a uniquely designed stent-graft customtailored to the dimensions of the dissected aorta. This special piece
is typically used as an extension from a conventional device that has
been placed more proximally in the aortic true lumen over the primary
entry tear associated with a type B dissection. The device in its midportion has a diameter that is larger than at either end. This enlarged
mid-segment extends over about 5 cm and the diameter is the same
or no more than 10% greater than the overall trans-aortic diameter
where it is deployed. Once placed in the thoracic aortic true lumen,
a semi-compliant aortic balloon or balloon equal to the trans-aortic
diameter at the location of mid-point of the Knickerbocker device is
inflated within the larger section of the stent-graft with the intent of
rupturing the dissection lamella.
The balloon-assisted endograft expansion and septal rupture allows
the graft to enlarge to the outer aortic wall and obtain a circumferential
seal within a newly formed single lumen. The obliteration of the false
lumen within this focal aortic segment where the Knickerbocker
is enlarged prevents retrograde false lumen flow via abdominal
communications into the more proximal thoracic aneurysmal false
lumen. The distal margin of the device remains in the supra-celiac
aortic true lumen to avoid creating a new device-related tear(s) within
the adjacent septum below the device.
A variation of this concept is the endovascular longitudinal
fenestration or septectomy procedure. This is performed by using a
guidewire loop or specialized cutter to create a longitudinal division
of the septum and obtain an open uni-luminal distal descending
landing zone for a conventional TEVAR device appropriately sized
to the overall trans-aortic diameter at the newly-formed distal neck.
Again, this maneuver is based on effectively converting the dissection
anatomy in the descending aorta to a more manageable aneurysm
morphology that facilitates proximal and distal graft sealing and more
secure isolation of the enlarged aortic segment.
The final clinically described embodiment of this concept is the
STABILIZE technique, initially reported by Mossop. The novel aspect
and potential advantage of this procedure is the opportunity to
treat both the thoracic and abdominal aortic segments, not just
the descending thoracic. The strategy utilizes a combination of
endovascular devices – a conventional TEVAR endograft placed over
the proximal entry tear and a distal bare dissection stent placed
coaxially within the graft component and extended distally into the
infra-renal abdominal aorta. The diameter of the distal stent-graft
should equal or be slightly larger than the trans-aortic diameter at
its distal extent, while the bare metal stent framework should be
oversized 10% to 20% relative to where it is positioned in the aorta.
Once the stent-graft and stent extension pieces are in place, a balloon
sized to the outer aortic wall diameter at different segmental locations
is inflated sequentially from the distal graft through the entire bare
stent extension to rupture the dissection septum and obliterate
the entire aortic false lumen while isolating the proximal thoracic
aneurysm sac. It is important to not oversize the aortic balloon during
stent expansion to avoid rupture of the aorta. Similarly, it is wise to
place guidewires in any branch vessels originating from the aortic false
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lumen to maintain access in the case of any septal tissue prolapse over
their origins caused by the septal fenestration and stent expansion.
Successful circumferential stent conformability around the aortic wall
effectively obliterates the false lumen throughout the aorta distal to
the aneurysm and may positively influence long-term success relative
to other strategies that do not address the abdominal aorta.
The final endovascular procedure for chronic dissection beyond
false lumen embolization and the various false lumen obliteration
techniques is placement of thoraco-abdominal branched grafts. The
initial experience with extensive aortic branch grafts was obtained in
patients with non-dissected thoraco-abdominal aneurysmal disease.
More recently, these procedures have been applied in cases of aortic
dissection complicated by thoraco-abdominal aneurysm where the
underlying process may extend into the pelvis, the aortic true lumen
may be small and difficult to navigate and branch vessels may originate
from different lumens and/or be compromised by dissection. These
and other features contribute to making branch graft procedures in
chronic dissection patients longer, more extensive and potentially
more complicated than cases of non-dissected aneurysmal disease.
The pre-procedure planning in this type of procedure is critical
and elaborate. It must take into account not only the branch vessel
dimensions and orientations, but the relationship between the
aortic lumens and the origins of the branches while accounting for
the effects aneurysmal dilatation. The skill and experience of not
only the interventionalist, but the entire care team is of paramount
importance to creating a successful repair and avoiding complications.
Even in the best of circumstances, the long-term results may be limited
by endoleaks, occasional branch graft occlusion and the need for
re-intervention.
Chronic aortic dissection remains one of the most vexing and difficult
challenges for endovascular management of aortic disease. Those
interested in this entity know that current endovascular procedures
struggle to achieve sustained benefits for patients and the field must
search for new more effective and safe strategies to address this entity.
The current focus of exploration includes techniques focused on true
isolation of the aneurysmal thoracic aortic false lumen or obliteration
of the aortic false lumen as means to provide more definitive therapy.

Hot Topic Symposium
Challenges in endovascular repair
2903.1
Advances and benefits of virtual reality in endovascular repair
G.M. Richter
Director Clinics for Diagnostic and Interventional Radiology, Klinikum
Stuttgart, Stuttgart, Germany
No abstract available.

2903.2
Endovasular treatment of malperfusion in aortic dissection
A. Chavan
Institut für Diagnostische & Interventionelle Radiologie, Klinikum
Oldenburg gGmbH, Oldenburg, Germany
Besides rupture, malperfusion is the second major factor that governs
mortality in the acute setting of aortic dissection. Thoraco-abdominal
malperfusion may complicate aortic dissection in 10 to 31 % of the
patients (1). In type A dissections (TAAD), distal malperfusion generally
resolves after proximal aortic replacement (2). The management of
persistent malperfusion despite proximal aortic replacement in TAAD
and treatment of malperfusion complicating type B aortic dissection

450

(TBAD) have become the domain of endovascular techniques in the
past two decades (3-8).
The endovascular options for treating thoraco-abdominal
malperfusion include endografting for proximal entry closure
(TEVAR), true lumen stenting particularly of branch vessels with static
compression and fenestration of the intimal flap.
The rationale for TEVAR is that proximal entry closure leads to false
lumen thrombosis; the radial expansive force of the endograft
combined with false lumen thrombosis result in widening of the
true lumen and thus in relief of distal malperfusion. It is imaginable,
that distal malperfusion caused exclusively by dynamic compression
resolves after proximal entry closure. It is worthy of mention however,
that persistent distal malperfusion despite successful proximal entry
closure with TEVAR has been reported in upto 45 % of the patients
with acute TBAD (3). The reasons are manifold. Firstly, the false lumen
may not thrombose immediately after endografting; it may require a
few days or weeks to do so as persistent perfusion and pressurization
of the false lumen may continue on account of collateral blood flow
and distal secondary tears. Secondly, static compression, particularly
of branch vessels may not respond adequately to TEVAR, especially if
it is caused by bulky thrombus in the blind sac of false lumen.
Thus, further measures such as true lumen stenting of the branch
vessels and fenestration of the intimal flap have to be resorted to in
order to optimize results. The eficacy of fenestration and true lumen
stenting in relieving distal malperfusion has already been adequately
proven (4-7, 9, 10). Although true lumen stenting constitutes the lion´s
share of these adjunctive interventions, fenestration of the intimal
flap may be of particular importance in cases with acute spinal cord
ischaemia and branch vessels supplied exclusively via the false lumen.
A combination of the various options mentioned above often yields
the best results. Consequently, it is of essence, that the endovascular
team in centres dealing with aortic dissection is familiar with all these
techniques.
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2903.3
How to achieve long-term durability in EVAR
B.T. Katzen
Miami Cardiac and Vascular Institute, Baptist Hospital of Miami, Miami,
FL, United States of America
No abstract available.

2903.4
Evolution towards 3x/4x-FEVAR in the treatment of pararenal
AAA
A. Katsargyris1, P. Marqes de Marino1, W. Ritter2, E. Verhoeven3
1Vascular and Endovascular Surgery, Paracelsus Medical University,
Nuremberg, Germany, 2Institut für Diagnostische und Interventionelle
Radiologie KNS, Klinikum Nürnberg Süd, Nuremberg, Germany,
3Vascular and Endovascular Surgery, Klinikum Nürnberg Süd,
Nuremberg, Germany
Fenestrated endovascular aneurysm repair is being increasingly
applied for the treatment of anatomically suitable short neck,
juxtarenal, and suprarenal aortic aneurysms. High volume centers
have reported excellent perioperative-and mid-term outcomes.[1-5]
Stent-graft configuration with regard to the number of fenestrations
depends on the desired proximal landing zone. Standard fenestrated
EVAR usually fitting two fenestrations for the renal arteries and a
scallop for the superior mesenteric artery (SMA) (2x-FEVAR) has
been the configuration initially used to treat short necked and
some juxtarenal AAA. For more complex anatomy with extension of
disease above the level of renal arteries, a stent-graft design fitting 3
or 4 fenestrations (3x/4x-FEVAR) for the renal arteries, the SMA and
the celiac trunk later became available in order to achieve adequate
proximal sealing.
3x/4x-FEVAR could have potential advantages for the durability of
the repair, as it lands higher in the aorta and lengthens the proximal
sealing zone, also in short-necked and juxtarenal AAA. Obviously,
3x/4x-FEVAR requires more complex stent-graft planning and
represents a more complex procedure. It also adds to the imaging
requirements, as lateral viewing for catheterization and stenting of
the visceral arteries is needed.
Recently, we compared outcomes of standard 2x-FEVAR with more
complex 3x/4x-FEVAR in almost 400 patients and showed that overall
technical success did not differ significantly between the 2 groups
[2x-FEVAR: 98% vs 3x/4x-FEVAR: 96.2%, P =.37, NS], despite increasing
complexity of the graft design [6]. Mean operative time was longer for
3x/4x FEVAR (176±53 min vs 135±46 min, P<.001), but 30-day mortality
was equal between the two groups [2x-FEVAR: 0.5% vs 3x/4x-FEVAR:
0.5%, P =1.0, NS]. Major perioperative complications also did not differ
between the two groups [2x-FEVAR: 11.1% vs 3x/4x-FEVAR: 13%, P =.64,
NS]. Similar outcomes have been reported by other groups. Sveinsson
et al. analysed a combined patient cohort from Malmö and Lille and
concluded that a more complicated stent-graft design did not lead to
increased risk for perioperative mortality.[7]
Accumulating experience has gradually made 3x/4x FEVAR the
standard technique in our center. Currently, more than 90% of our
FEVAR volume for pararenal aneurysms consists of 3x/4x FEVAR.
This strategy has led to a significant increase of the mean length
of proximal sealing zone (25 mm in 2010 to > 45mm in 2017). In our
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opinion, a liberal approach towards 3x/4x FEVAR instead of 2x FEVAR
is reasonable whenever needed to achieve a durable proximal sealing
zone.
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Controversy Session
Hot debates in aortic interventions
3002.1
Open surgery better for juxtarenal aneurysms
S. Michelagnoli, N. Troisi
Vascular and Endovascular Surgery Unit, San Giovanni di Dio Hospital,
Florence, Italy
Learning Objectives
1. To learn when/if immediate repair is possible
2. To learn when/if iuxta- or suprarenal clamping is easily feasible
3. To learn about the predictable morphologic result
No abstract available.
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3002.2
Endovascular repair better for juxtarenal aneurysms
A. Winterbottom
Radiology, Cambridge University Hospitals, Cambridge, United
Kingdom
Learning Objectives
1. To learn about double chimneys for renal arteries and the
long-term results
2. To learn about when/if immediate repair using chimneys is
feasible
3. To learn about the long-term results of F-EVAR
This session will discuss the definition of juxtrarenal aneurysms. The
various endovascuar options for repair including fenesterated evar
and chimney evar will be discussed illustrating how endovascular
repair is better than open repair.

3002.3
Active endovascular management of uncomplicated TBAD
R.G. McWilliams
Radiology, Royal Liverpool University Hospital, Liverpool, United
Kingdom
Learning Objectives
1. To learn about the long-term studies of aortic repair for TBAD
2. To learn the definition of complicated TBAD
3. To learn the optimal time window for repair
There are randomised trials and European guidelines on the theme
of active endovascular management of uncomplicated type B aortic
dissection. There are also several studies which report increased
risks associated with various observations at CT surveillance of
patients with aortic dissection. The aim is to define which patients
should benefit most from endovascular management.
The INSTEAD trial1 randomised 140 patients following
uncomplicated type B dissection to TEVAR and optimal medical
therapy or optimal medical therapy alone. The entry criteria
required that patients were between 2 and 52 weeks following
uncomplicated type B aortic dissection. Patients were randomised
between 2003 and 2005. The results were published in 2009 and
there was no significant difference in the primary end-point of
all-cause mortality. Secondary end points included morphological
evidence of aortic remodelling.
Aortic remodelling occurred in 91.3% of patients with TEVAR versus
19.4% of those who received medical treatment (P<0.001). Aortic
expansion >60mm occurred more frequently with medical therapy
alone and led to crossover to TEVAR in 16.2% and open surgery in
4.4%.
The INSTEAD-XL2 (extended for late follow up) study followed this
group of patients up to September 2010 with a median follow up
interval of 69 months. The results showed no significant difference
in all-cause mortality but aorta-specific mortality was significantly
lower with TEVAR+OMT versus OMT alone (6.9% versus 19.3%;
P=0.04). The authors concluded that TEVAR should be considered
in patients with stable type B dissection to avoid late complications.
The ADSORB3 (Acute Dissection Stentgraft OR Best Medical
Treatment) trial randomised 61 patients in 17 European centres
from December 2008 to December 2010. ADSORB was a trial
of patients with acute uncomplicated type B dissection and all
patients were treated within 14 days of the onset of symptoms.
The primary endpoint was a combination of incomplete/no false
lumen thrombosis, aortic dilatation, or aortic rupture at 1 year. The
authors reported difficulty obtaining quality follow-up imaging in
some patients but reported that patients treated with a stent-graft
and best medical therapy showed significantly greater remodelling
of the false lumen and reduction of false lumen diameter.
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The 2017 ESVS guidelines4 on the management of descending thoracic
aortic diseases reference the ADSORB trial in recommendation 18
which states that: "To prevent aortic complications in uncomplicated
acute type B aortic dissection, early thoracic endografting may be
considered selectively." This is a Class IIb recommendation with a B for
the level of evidence. The guidelines refer readers to the DISSECT5
article so that patient selection may be made based on anatomical
and clinical features.
Regarding chronic dissection, recommendation 39 states that: "In
patients at risk of further aortic complications with suitable anatomy for
endografting, endovascular repair of uncomplicated chronic type B aortic
dissections should be considered in the sub-acute phase, in dedicated
centres". This is a Class IIa recommendation, level B.
The ESVS guidelines acknowledge gaps in the evidence regarding
the management of uncomplicated type B aortic dissection and
state that “TEVAR indications for uncomplicated ATBAD need to be
elucidated by prospective and randomized studies.” The guidelines
also comment that “It would be useful to define early unfavourable
clinical and imaging signs and biomarkers as predictive factors
to identify patients who can benefit the most from thoracic
endografting.”
There are multiple studies which have reported the potential for
imaging observations to predict long term outcomes in patients
with uncomplicated type B dissection. One recent study6has
reported the potential to identify patients at high risk for late
adverse events using CT observations and a prediction model.
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3002.4
Maximum conservative treatment in uncomplicated TBAD
I. Loftus1, M. Grima2
1Vascular Institute, St George’s Healthcare NHS Trust, London, United
Kingdom, 2Vascular Surgery, St Georges NHS Trust, London, United
Kingdom
Learning Objectives
1. To learn about the medical management of TBAD
2. To learn about the surveillance concepts in TBAD
3. To learn about the long-term morphologic chances of false
lumen vs. stability
In the US, between 2000-2010, the rate of repair of TBAD increased
by 21%, with a significant decrease in the rate of open repair and
a marked increase in the rate of TEVAR1. In a similar study using
the US National Inpatient Sample, TEVAR for TBAD experienced
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a 143% increase in 2006, superseding open repair for dissection
in 2010, and accounted for 50% of repairs for dissection in 20162.
Furthermore, this recent study by Wang et al2 showed that among
patients who were treated with TEVAR for type B dissection, 32.4%
were performed electively. Even though the rate of proportion of
repair of TBAD increased over time, the proportion of patients
being treated conservatively (76.7%) as primary treatment did
not change over time2.
Classification of timing of aortic dissection is based on the criteria
by the International Registry of Aortic Dissection (IRAD) and the
Virtue Study group. The IRAD group classify aortic dissection
in: hyper-acute (within 24 hours of presentation), acute (2-7
days), sub-acute (8-30 days) and chronic (≥ 30 days), while the
Virtue Group classify TBAD in acute dissection (within 14 days
of symptom onset), sub-acute (15-92 days) and chronic (≥ 93
days). Furthermore, TBAD is then classified into complicated and
uncomplicated (around 50% for each)3. Complications include
malperfusion resulting in end-organ ischaemia, hypertension
despite full medical therapy, peri-aortic haematoma, haemorrhagic
pleural effusion, aortic rupture4, persistent abdominal or chest pain
or rapid expansion of the aorta5.
Management is generally based on whether the presentation is
complicated. Expert panellists agree that acute complicated TBAD
should be treated with TEVAR, if feasible4. In uncomplicated TBAD,
despite the absence of complications, patients have an in-hospital
mortality of three to ten percent6, 7. TEVAR-related complications
can be severe and include a stroke rate of three to ten percent8,
and retrograde Type A dissection of around one to three percent9,
10. Furthermore, despite improving mortality rates for TEVAR
from 47% in 2000 and 2001 to 18% in 2010, this figure is still
high1. As a result, equipoise still exist on the management of acute
uncomplicated type B dissections fuelling debates on the best
management of TBAD.
What is the current evidence?
Learned Societies’ Guidelines
There are a number of published guidelines regarding TBAD
management. The first line treatment of acute uncomplicated
TBAD involves the use of β-blockers to reduce the systolic blood
pressure between 100 and 120mmHg and a heart rate of below
60 beats per minute3, 11. Apart from controlling the pain, heart rate
and blood pressure, close monitoring and repeated surveillance to
identify progression and potential development of complications
is needed12. The latest guidelines published by ESVS recommend
that patients with acute uncomplicated TBAD should be treated
conservatively but may benefit from TEVAR in the subacute phase
(to seal the entry tear, reduce false lumen pressure, promote false
lumen thrombosis and prevent late aneurysmal dilatation3.
For chronic TBAD, in fit patients, open surgical repair is
recommended as due to aortic membrane thickening and
consequent poor plasticity in the chronic phase, TEVAR is less
likely to offer durable benefit owing to persistent pressurization of
the false lumen through distal fenestrations.13
Randomised Controlled Trials
Up to this date, there have been two randomised controlled trials,
the ‘Investigation of STEnt Grafts in Aortic Dissection trial (INSTEAD)’
and the ‘Acute Dissection Stent grafting OR Best medical treatment
(ADSORB) trial’. The INSTEAD trial follow up was extended up to five
years of follow-up (INSTEAD-XL).
INSTEAD-XL
140 patients were randomised to optimal medical treatment and
TEVAR or optimal medical management alone in the subacute
phase. For 2-5 years after randomisation there was no significant
difference for the risk of all-cause mortality. However there was
a significant reduction in the risk for aorta-specific mortality and
progression of disease14.
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ADSORB
61 patients were randomised to optimal medical treatment
and TEVAR or optimal medical management alone in the acute
phase15. During the first 30 days, no deaths occurred in either
group, but there were three crossovers to the operative arm due to
progression of disease within one week and two patients withdrew
from the operative group. After one year, the patients who were
randomised to medical treatment and TEVAR experienced a
reduction in the false lumen size with an increase in the true lumen
size. Patients treated conservatively experienced an increase in the
false lumen diameter while the true lumen remained unchanged.16
Limitations
The INSTEAD trial was underpowered to analyse the mortality
endpoint and one cannot have robust conclusions. Furthermore,
potential heterogeneity exist in the trial population as four patients
had complicated TBAD, breaching inclusion criteria17. Using both
the Virtue and the IRAD classifications, patients were recruited
in the sub-acute and chronic phase. Thus, patients with potential
different pathologies were treated equally.
So far, one year data is available from the ADSORB Trial. However
it will ne underpowered in terms of aortic-related or all-cause
mortality18. Furthermore, given that the primary composite
endpoint encompasses of a number of aortic related events (false
lumen thrombosis, aortic dilatation >5 mm, aortic rupture) at
1-year, it is not known whether this will be clinically relevant18 as
the true clinical signiﬁcance of false lumen thrombosis and aortic
dilatation are not completely understood19-21.
Recent analysis
A literature search analysing management of TBAD on ‘EMBASE’,
‘Medline’ and ‘Web of Science’ using the OVID platform, provided
110 studies since 1999. However only three observational studies
were published since 2015, one being in abstract form. Numbers
of patients treated was low, highlighting the difficulty analysing
TBAD outcomes. Furthermore, patients with complicated and
uncomplicated TBAD were included in these cohorts.
In 2015, a 13 year single institution observational study analysed
443 patients with both complicated and uncomplicated TBAD;
uncomplicated acute TBAD was associated with favourable early
survival of 2.2%, with long term survival of 50 to 70%. Yet delayed
intervention in late follow-up was of 15.3%22. The study by Yi-Ling
over an 18-year period23 detailed 34 patients referred for surgical
opinion, of which ten underwent surgical intervention but with such
small numbers no conclusions could be drawn. Between February
2003 and August 2014, 338 patients with uncomplicated TBAD
were retrospectively identiﬁed in 3 tertiary medical centres by
Qin et al in 201624. The study noted that 184 patients received
TEVAR and Best Medical Therapy (BMT) and 154 patients received
BMT only. Early events and 30-day mortality were similar. Patients
receiving BMT had signiﬁcantly higher aortic-related adverse
events compared to those who underwent TEVAR (46.7% vs 71%,
p=0.025). All-cause mortality with TEVAR was signiﬁcantly lower
than that of BMT (p=0.01) with no deaths in the subacute phase.
One meta-analysis has been recently published by Li et al,
comparing: TEVAR with BMT vs. BMT alone, open surgical repair
(OSR) with BMT vs. BMT, TEVAR with BMT vs. OSR with BMT25.
When analysing the TEVAR with BMT vs. BMT, there was no
difference in 30-day or in-hospital mortality. However TEVAR
with BMT provided better long-term survival (Hazards Ratio (HR)
= 0.71; 95% Confidence Interval (CI): 0.52–0.95). On further
analysis, TEVAR with BMT was associated with a higher rate of
stroke (Odds Ratio (OR) = 1.65; 95% CI: 1.21–2.23) but lower rate
of late rupture (OR = 0.21; 95% CI: 0.10–0.43) and late aneurysmal
dilatation (OR = 0.15; 95% CI: 0.04–0.63). No statistical difference
was found for paraplegia and/or paraparesis and rupture. The
long-term survival benefit of TEVAR with BMT was confirmed on
network meta-analysis. TEVAR had the greatest probability for
being the ﬁrst effective treatment (probability of 84%) on long-term
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survival, while OSR (probability of 79%) and BMT (probability of
70%) showed less effective treatment, respectively. However on
subgroup analysis stratifying patients by severity (complicated
TBAD, uncomplicated TBAD or mixed), the pooled results were
not signiﬁcant for studies covering patients with uncomplicated
TBAD only (OR = 1.09; 95% CI: 0.46–2.56), nor for the only one
study enrolling patients with complicated TBAD (OR = 0.09; 95%
CI: 0.01–0.60), but summary result was statistically signiﬁcant (OR
= 1.53; 95% CI: 1.03–2.28) for those studies recruiting patients
with mixed entities of TBAD (complicated and uncomplicated TBAD
mixed together).
Follow-up of patients for late complications
All studies and guidelines recommend lifelong clinical and imaging
surveillance to monitor false lumen perfusion and aortic dilatation
in uncomplicated acute TBAD26. However little is known with
regard to compliance. Evidence from a meta-analysis of patients’
surveillance after EVAR showed that non-compliance was 42%
(95% CI: 28-56%) 27. Better results have been noted in patients
with TBAD over a median follow-up time of 4.6 years. Loss to
follow-up for long-term reintervention for the overall cohort was
22% although non-compliance rate was not provided22. Sensitivity
analysis for long-term reintervention among patients with
incomplete follow-up demonstrated a 4.7% increase in possible
reinterventions. Similar to the meta-analysis of EVAR surveillance,
the observational study by Kret et al looking at patients with all
types of aortic pathology, found that follow-up in patients with
type B dissection was generally consistent with the overall cohort,
with 51.5% (n=17) eventually lost to follow-up28. No data on
reintervention based on lost to follow up status was available,
yet patients who were lost to follow-up had signiﬁcantly improved
mean survival.
As a result, given the lack of data compliance to TBAD surveillance
protocols, the true picture of aortic remodelling with persistent
false lumen perfusion and its implications will remain difficult to
understand fully. This holds true for patients treated with TEVAR
and BMT and also for those treated with medical management
only.
Management of uncomplicated TBAD – the way forward
Using the current evidence, the vascular community is still
unconvinced about early intervention for uncomplicated TBAD29.
However there is a growing trend to tailor the management to
the individual patient rather than to a group of patients14, 30. As
a result there is an increasing need to understand anatomical,
morphological and clinical features that predict patients at high
risk of developing complications, and experts believe that this is
the best way to tackle this equipoise for uncomplicated TBAD31,30.
Currently, there are a number of variables which can help predict
patients at higher risk of developing complications, but there are
too many predictors to accurately predict late behaviour32, 33.
However, predictors can be based on initial presentation, clinical
characteristics and follow-up imaging.
Studies have shown that acute initial characteristics associated with
complications included increasing age34 with age of 70 years or
older have the highest risk of mortality (OR 5·1)35, male gender36,
arterial hypertension35, 36, aortic dissection diameter36, 37, partial
thrombosis of the false lumen36, 38, and enhanced focal 18F-FDG
uptake36. The patients with primary tears located in the distal
arch (zone 3)37, 39 and the number of vessels originating from the
false lumen34 have a higher risk of developing late complications.
These values were quantified further by Schwartz et al who noted
that an entry tear larger than 10 mm (OR 2.1; 95% CI 1.5-3.8) and
total aortic diameter of more than 40 mm at time of presentation
(OR 2.2; 95% CI 1.8-4.3) were predictors of late complications40
During in-patient stay, recurrent pain or refractory hypertension
were signs of potential extension dissection or diameter increase35,
41. During follow up, sac expansion (surrogate of complications) was
associated with quantitative 18F-FDG uptake36, elevated plasma
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concentrations of biomarkers of platelets, thrombin activation, and
D-dimers36, false lumen diameter of more than 20 mm (OR 1.8;
95% CI 1.3-4.7)40 and increase in total aortic diameter of more 5
mm between follow up imaging studies (OR 2.3; 95% CI 1.3-3.5)40.
Conclusion
Given the predictors above, which are mainly driven by the false
lumen patency, there is evidence to suggest that thrombus
biological dynamics may drive progressive expansion of type B
dissections.36
Furthermore, around 20% of patients with uncomplicated TBAD
will develop an aneurysmal dilatation of the false lumen, requiring
late surgical intervention21. As a result there is a need to identify
and treat those patients at high risk of developing complications
bearing in mind that the indication for which they are being offered
TEVAR is to help with aortic remodelling42 . Given the equipoise
of management of uncomplicated TBAD which is unlikely to be
answered soon by a randomised control trial, is it time for a
registry-based clinical trial?
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3002.5
The EVAR concept cannot prevent late failures from late
ruptures
G.N. Kouvelos
Department of Vascular Surgery, University of Thessaly, Larissa, Greece
Learning Objectives
1. To learn about the frequency of late ruptures
2. To learn about pressurised sac syndrome
3. To learn about the durability of open repair
Endovascular abdominal aortic aneurysm (AAA) repair (EVAR)
has gained widespread acceptance as the preferred method of
treatment of suitable patients with infrarenal AAA, accounting
for >70% of all AAA repairs in most large referral centers.1 The
technique is associated with significantly lower short-term and
midterm mortality and reduced hospital stay, but also with
increased late reintervention rates compared with open surgical
repair.2 Long-term results have been challenged by the presence of
endoleaks, persistent aneurysm sac growth, and other aneurysmrelated or graft-related complications. Since the primary objective
of aneurysm repair is to prevent rupture, that event in a treated
aneurysm is indisputably the most important form of treatment
failure. In a recent meta-analysis Antoniou et al reported a 0.9%
incidence of late rupture after EVAR in a mean time of 37 months
after the procedure.3 Graft-related endoleaks appears to be the
predominant causes of late aneurysm rupture, while open surgical
conversion was undertaken in 61% of these patients. Patients with
rupture treated endovascular seem to have a significantly lower
mortality rate (21% vs 37%) than those treated by open repair.
Randomized trials (DREAM, OVER, ACE) have shown an initial
survival benefit of EVAR over OR for AAA management.4-7 With
longer follow-up this advantage was lost after 1 to 2 years in the
DREAM and EVAR trials and after 5 years in the OVER trial. Most
of these studies showed a continuous decline of freedom from
secondary procedures after EVAR up to a median follow-up of 6
years, whereas reinterventions after OR occurred only sporadically
after 2-3 years. In the DREAM trial during 12 years of FU, the
cumulative rates of freedom from reintervention were 78.9% for
open repair and 62.2% for endovascular repair, for a difference
of 16.7 percentage points. Interestingly, the cumulative overall
survival rates were similar between OR and EVAR (42.2% for open
and 38.5% for endovascular repair).
There is strong evidence that open repair constitutes a durable
treatment choice.Hertzer et al reported rare graft-related
complications (0.4%) with 5-year follow-up.8 Conrad et al reported
also low graft-related complication rate and a 94.6% freedom from
graft-related reintervention at 10 years.9 Adam et al reported a
low (3.4%) reintervention rate with an average follow-up of 3.4
years, with most being either anastomotic pseudoaneurysms or
graft limb thromboses.10 Hallett et al reported a 9.4% graft-related
complication rate (mostly anastomotic pseudoaneurysms) after
open AAA repair at an average follow-up of 5.8 years with late
surveillance imaging on most patients.11 Surgeon’s experience
seem to play a crucial role as high-volume institutions tend to report
excellent outcomes. Of note, the most common complications
reported among all cohorts were anastomotic pseudoaneurysms
and graft limb thromboses.
EVAR early advantage is lost during follow-up. Long-term results
have been challenged by the presence of endoleaks and the
need for a reintervention during follow-up. Close surveillance is
mandatory to prevent late failures from late ruptures.
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3002.6
Late failures can be avoided (proper case, device and technique selection)
A. Hyhlik-Dürr
Vascular Surgery, Klinikum Augsburg, Augsburg, Germany
Learning Objectives
1. To learn the definition of hostile neck
2. To learn about prevention of late endoleaks
3. To learn about the proper device selection in difficult anatomy
Due to reduced short-term mortality and morbidity of endovascular
aortic repair (EVAR), the technique has replaced elective open surgery
for abdominal aortic aneurysms (AAA) as a first line treatment in many
centers. However, long-term results show a loss of early survival
benefit over time(1,2). Hence, EVAR is currently a matter of discussion
because it neither seems to be a durable solution for preventing the
risk of rupture nor is it a cost-effective option. Re-interventions due to
endoleaks or sac enlargements are known complications post EVAR.
While there are various reasons for abovementioned complications,
the increasing use outside the official instructions for use (IFU) as
recommended by the manufacturers must be mentioned. Even
more so, the specific knowledge of available devices for an individual
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therapy concept based not only on the anatomic conditions of the
aorta, but also on the overall condition of the patient, is equally
important.
With increased technical capability of EVAR, liberalization in case
selection and treatment outside IFU seems to be observable (3).
In these cases, the incidence of late failures is high and associated
with a higher rate of reinterventions (4,5). Large proximal aortic neck
diameters (>28mm), proximal aortic neck angles over 60 degrees
and aneurysmatic iliac arteries (>20mm) are all risk factors for late
failures (3). In addition, aortic curvature along the aneurysm sac, a
large aneurysm (>56mm) diameter and mural neck thrombus were
identified as independent risk factors for the development of an
endoleak (EL) type I and therefor increased risk for late failures (6).
Hence, a persisting risk of rupture could be demonstrated after EVAR,
one reason being the sac enlargement rate up to 41% at 5 years (3).
Perioperative complications increase up to 12% outside IFU vs. 7%
inside IFU and early type I endoleak up to 18% vs. 7%, respectively.
Consequently, the re-intervention rate is more than twice as high in
patients treated outside IFU (24% vs. 10%, respectively) (5). As such,
the use of EVAR devices outside IFU should be avoided.
The development of new devices (fourth-generation stent graft
designs) and techniques such as fenestrated EVAR (FEVAR), branched
technologies (BEVAR) or the chimney technique have demonstrated
feasibility and acceptable short and mid-term results, but long-term
benefit has yet to be proven in further studies (7,8). While the early
results of endovascular aneurysm sealing (EVAS) were promising (9),
an increased occurrence of endoleaks and migrations was observed
over time and led to the implementation of new IFU in 2016.
A chance to achieve long term durability with EVAR are new designs
of fourth-generation stent grafts. These include e.g. the possibility
of repositioning (11,12) and perhaps the combination with additional
tools such as endo anchor systems for short necks (13), low profile
systems for narrow access vessels (14), as well as device systems for
highly angulated aortic necks (15,16). There might also be a place for
EVAS in patients with large infra mesenteric or lumbar arteries, and
in danger for the development of a severe and clinically relevant EL
type II.
In conclusion, to avoid late failures in EVAR, proper case selection,
knowing the device-specific capabilities, as well as the best technique
selection are essential. In addition, the EVAR portfolio is likely to grow
in the near future, allowing us to choose from a great armamentarium
of devices to treat AAA endovascularly.
To think about the old surgical goodness of open surgery, with the
long-term survival benefit compared to endovascular surgery, could be
another option to avoid late failures in aortic repair (17). In randomized,
controlled trails, open aortic repair (OAR) showed better long-term
durability compared to EVAR, but higher short-term mortality (2,17).
These results are not in line with single center investigations showing
no difference between EVAR and OAR regarding short term mortality
(18).
Until now, there exists no good data regarding predictors of post EVAR
complications and there is the need for further investigations to define
risk factors for EVAR failures. Until then, in each case the decision
for EVAR must be made with great accuracy and care, beginning
with the correct indication (up to 60% of treated cases are smaller
than 5,5cm) (3), proper device selection and best technique. Baring
abovementioned factors in mind, the early survival benefit of EVAR
could perhaps be stretched to a long-term (survival) benefit in most
cases. Nevertheless, prolonged surveillance and a relevant number of
reinterventions (if necessary) have to be expected (17). Hence, each
vascular center has to develop its own algorithm for treating aortic
pathologies to achieve primary success and long-term benefit for their
patients.
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Focus Session
Thoracoabdominal aneurysm
3102.1
Prevention and treatment of spinal cord ischaemia
J. Lammer
Interventional Radiology, Medical University Vienna, Vienna, Austria
Learning Objectives
1. To learn how to identify the patients at risk
2. To learn strategies to improve cord perfusion–staging, spinal
drain, MAP, Hb and oxygen
3. To learn about spinal drain protocols and treatment when cord
ischaemia occurs
Prevention and treatment of spinal cord ischaemia
Spinal cord ischemia (SCI) is a catastrophic event, which may occur in
up to 10% after open surgical repair and up to 5% after endovascular
repair of thoracic aortic pathologies (TEVAR) and in up to 15%
in branched thoraco-abdominal EVAR. Most patients may have
temporary symptoms. Permanent paraparesis or paraplegia after
TEVAR are observed in <2%. Usually the symptoms are seen within
the first 10 hours after the procedure, however, delayed symptoms
may be seen after 24-48 hours once the patient is mobilized and blood
pressure drops.
The anterior spinal artery is primarily supplied by the great anterior
radiculomedullary artery, which is also known as the artery of
Adamkiewicz. Most commonly it is originating from a left intercostal
artery between T9 and T12, less commonly T7-L1 or from the right side.
An additional collateral supply comes from the subclavian artery and
the hypogastric arteries.
Risk factors for developing SCI are:
Patient age, renal insufficiency, extent of aortic stentgrafting including
the origin of the arteria Adamkiewicz and the adjacent intercostal
arteries, occlusion of left subclavian artery, previous aortic surgery,
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intraoperative and postoperative hypotension (mean arterial pressure
<80mmHg).
Actions required reducing the risk of SCI in patients with previously
mentioned risk factors:
Imaging of the arteria Adamkiewicz: contrast enhanced CT with
multiplanar reconstructions may show the artery in about 80%, 3T
MRA with time resolved imaging in about 80% and a combination of
both in 90%. Cerebrospinal fluid (CSF) drainage: oedematous swelling
of the spinal cord due to hypoperfusion increases the pressure in
the spinal canal which again reduces spinal perfusion. CSF drainage
with pressure recording can keep the pressure below 10mm Hg. It
has been shown that preoperative or early CSF drainage decreases
the probability of SCI by half or more. Monitoring of blood pressure
to prevent hypotension with a mean arterial pressure of <80mmHg.
Staged stentgrafting to enable development of a collateral circulation.
In thoraco-abdominal aneurysms one side branch of the prosthesis
can be left open or connected by a bare stent only temporarily.
The second procedure that finally excludes the aneurysm and the
antegrade perfusion of the arteria Adamkiewicz should be done with
a delay of 4-6 months.
Treatment of spinal cord ischemia (SCI):
Once SCI has happened, high-dose methylprednisolone steroid
therapy, CSF drainage (pressure <7-10mmHg), moderate blood
pressure increase (mean pressure > 100mmHg) is standard therapy
in the acute phase. A beneficial effect of moderate hypothermia has
been discussed.
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3102.2
Outcome of FEVAR and BEVAR: increasing use justified?
J.A. Brennan
Vascular Surgery, Royal Liverpool University Hospital, Liverpool, United
Kingdom
Learning Objectives
1. To learn about evidence from single centre series compared
with “real world”, eg. Globalstar
2. To learn about the durability – target vessel patency, migration,
sac size
3. To learn if 2V FEVAR is justified for short neck IRAAA in light of
longer term problems with EVAR
Background
The safety and efficacy of the use of fenestrated technology has been
well documented. Multiple clinical series reporting on short to mid
term outcomes up to 2010 confirmed the excellent early results of
fEVAR, with perioperative mortality rates ranging from 0 – 3.7%, high
technical success rates and high visceral vessel patency at the end of
the procedure (92% - 100%). These reports also showed that when
target vessel loss did occur during follow up the clinical sequalae did
not match the initial fears. The majority of the reported outcomes
to date are based on the Cook Zenith platform but more recently
outcomes of early results from different stent-graft manufacturers,
such as the Anaconda stent graft, have shown similarly promising
outcomes further reinforcing the rationale for fenestrated technology
as a concept. (1 – 10)
As is inevitable with any stent-graft technology, after safety and
efficacy have been demonstrated, the next stage is to explore the
full extent of the use of the technology and expand its applicability
to more challenging anatomy. This resulted in a larger proportion of
fenestrated stent grafts extending their seal zone up to and above the
coeliac axis with increasing manufacture of 4 fenestrated devices. With
increasing complexity of anatomy being treated there is evidence that
this has affected clinical outcomes negatively and again the safety and
durability of fenestrated technology must once again be examined in
the context of these more challenging patients.
As the boundaries of fenestrated technology were being tested
the limits of standard EVAR were also being tested with evidence of
increasing complications. Now it is important to understand where
the limits of both technologies reside and what evidence there is
to suggest reviving the use of “standard” fenestrated devices not
involving the coeliac axis. Furthermore, with longer term series
now being published the focus is now about the durability of this
established technology and whether the early/mid term encouraging
results are maintained in the longer term.
Evidence
There have now been numerous large single centre studies evaluating
outcomes after fEVAR. Probably the most widely applicable
multicentre results come from the 13-centre study by GLOBALSTAR
collaborators, published in 2012. (11) Other large series or those with
long follow up report results very similar to that of GLOBALSTAR. (12 –
16) Perioperative mortality in the latter was 4.1%, compared with 0.7%,
2.1% and 5.7% from other studies with over 100 paticipants. Verhoeven
et al report a very low mortality but admit use of fEVAR as first line for
all patients and this is reflected by the fact only 39% of patients had an
ASA grade of 3 or more, compared with 64% in GLOBALSTAR and 70%
in the Liverpool series. Intraoperative target vessel loss is exceedingly
rare in all series where it is reported, <1% of targeted vessels. The
rates of spinal cord ischaemia are still inconsistently reported but they
appear to be very low ranging from 0% to 1.1% in the Liverpool series
and 1.6% in GLOBALSTAR. Overall the large single centre series tend
to show lower mortality than GLOBALSTAR potentially due to the fact
these are highly experienced high volume centres but otherwise are
comparable.
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Durability
With larger series and longer term follow up now being reported
fEVAR’s durability has been confirmed. Series have reported long
term follow up to 12 years and beyond and with median follow ups of
5 years and more. These firstly show that overall survival rates reflect
an elderly population with advanced cardiovascular disease with rates
of 60% survival at 5 years and as low as 20% at 8 years. (17) EVAR 2
trial showed <20% overall survival at 8 years. Target vessel patency
appears to remain good with 90% at 5 years reported. However it is
clear there is a continued need for surveillance and reintervention with
between 60 – 70% freedom from reintervention during follow up in
the longer term series. The majority of reinterventions are noted to
be endovascular (80%) by the Liverpool group.
Aneurysm related mortality remains low even during follow up in
reported series, the largest reported ARM during follow up was by
the Malmo group at 5.6% (with a median follow up of 5 years). The
remaining series report between 0 and 2% aneurysm related mortality
during their entire follow up period. Migration rates between 1 – 7%
have been reported.
England et al. (18) pointed out that protective contributing factors
to a low incidence of migration rates in FEVAR include barbs, higher
fixation of SG fabric, bare proximal stent struts and a separate proximal
component.
Aneurysm growth has been noted to be low in most series during the
entire course of follow up (3 – 5%) but has been reported in up to 20%
of patients in one series. (15) The rates of graft related endoleak were
found to be 7.5% in one study with follow up out to 8 years. (17) From
that study a higher rate of endoleaks were seen in less complex stent
grafts (involving only the renal arteries) again reinforcing the idea that
sealing higher in the aorta is better.
Is fEVAR preferable to EVAR for short necks?
A systematic review and meta-analysis by Antoniou et al (19)
reporting outcomes from seven observational studies and 1559
patients has shown that EVAR placed in those with hostile neck
anatomy is associated with a significant increase in the number of
adjunctive procedures needed, 30-day morbidity, rate of type I
endoleak development and aneurysm related mortality within 1 year.
Furthermore, reports from the EUROSTAR collaborators (20,21) have
shown that patients with shorter and more angulated infrarenal necks
treated with standard EVAR have a higher risk of developing proximal
endoleaks within the first two years after the operation. However,
the perioperative, all cause and aneurysm related mortality were not
significantly affected by these characteristics.
Patients with low compliance with EVAR guidelines had an incidence
of endoleak and sac enlargement at 5 years: 32% and 41%, respectively.
(22) Alongside the concerns over using EVAR outside the IFU there
is some evidence accruing in the literature that the use of fEVAR in
less complex anatomy may be even safer than when the mesenteric
vessels are not stented. One recent study (23) of 150 patients showed
less blood loss, LOS and ICU stay and decreased mortality when the
coeliac artery was not targeted – 2% (renal fens only) – 6.6% (SMA fen)
– 24% (Coeliac fen). Together the evidence seems to suggest cautious
use for EVAR outside of IFU and likely low complication rate for use
of fenestrated technology when primarily renal arteries are being
targeted. This also fits with the fact that renal outcomes after fEVAR
are excellent and instrumentation of the renal arteries does not appear
to have a large complication rate in itself.
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3102.3
How to prevent and how to treat side branch occlusion
J. Wilkins
Radiology, King’s College Hospital NHS Trust, London, United Kingdom
Learning Objectives
1. To learn the important principles to maintain patency
2. To learn surveillance regimes and evidence
3. To learn if it is possible to rescue a branch occlusion and which
to treat
No abstract available.

3102.4
Strategies in acute thoracoabdominal aneurysm
A. Katsargyris1, E. Verhoeven2
1Vascular and Endovascular Surgery, Paracelsus Medical University,
Nuremberg, Germany, 2Vascular and Endovascular Surgery, Klinikum
Nürnberg Süd, Nuremberg, Germany
Learning Objectives
1. To learn which patients to select and what the evidence is for
transfer to a high volume centre
2. To learn endovascular options–T-branch, BEVAR, using another
patient’s FEVAR, if suitable (ethics), and when to use chimney/
sandwich
3. To learn strategies to attempt to get seal first time and if staging
is inappropriate in contained rupture cases
Elective thoracoabdominal aortic aneurysms (TAAAs) can nowadays
be treated by endovascular means mainly with the use of customized
fenestrated and branched stent-grafts (1,2). Outcomes from high
volume centers show that endovascular treatment of elective TAAAs
offers important advantages compared to conventional open surgery,
including reduced mortality and morbidity and postoperative
recovery. Acute TAAAs can obviously not be treated with customized
stent-grafts due to time constrains. Endovascular treatment of acute
TAAAs therefore remains a more challenging clinical situation.
Initial attempts to treat acute TAAAs by endovascular means were
based mainly on chimney/sandwich techniques. Surgeon modified
stent-grafts, i.e., standard stent-grafts that are modified on the back
table to create fenestrations for the target vessels to fit the anatomy
of each patient, have also been used successfully (3-5). In isolated
cases, the use of a customized stent-graft ordered for another
elective patient, and already delivered to the hospital, has been also
reported. For acute non-ruptured (symptomatic) TAAAs, custom-made
fenestrated and branched devices with expedite order can be used.
Lately, an off-the shelf branched stent-graft (T-Branch, Cook Medical,
Bloomington IN, USA) became available and is being increasingly
used for the endovascular treatment of both elective and acute TAAA
(6,7). The T-branch is an “one-size” graft with proximal diameter of
34mm, distal diameter of 18mm, and total length of 202 mm. It has
4 branches at 1:00, 12:00, 03:00 and 10:00 clock position. Proximally
it comes with 3 sealing stents. In our center we have also available a
modified T-Branch (“Nuremberg” T-Branch) with larger proximal and
distal diameters (38mm and 22mm, respectively). Such a modified
T-Branch enables proximal sealing in larger aortas without the need
for additional proximal tube grafts. Preliminary results show that the
T-Branch off-the shelf device could fit the anatomy of a significant
proportion of patients that present with acute TAAA.
In Nuremberg, a total of 24 patients with acute TAAA (contained
rupture, n=13; symptomatic TAAA, n=11) have been treated by
endovascular means within the period 2010-2017. The off-the shelf
T-Branch was used in 14 (58.3%) patients. A customized graft with
expedite order was used in eight (33.3%) patients, and in the remaining
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two (8.3%) patients, the customized graft ordered was already in the
hospital upon their admission with an acute TAAA.
The mean TAAA diameter was 78.3 ± 12 mm. Types of TAAA were: type
I, n=2 (8.3%), type II, n=3 (12.5%), type III, n=8 (33.3%), type IV, n=9
(37.5%), and type V, n=2 (8.3%).
Assisted technical success was achieved in all 24 (100%) patients. In
two (8.3%) patients, an additional laparotomy intraoperatively was
required for retrograde target vessel catheterization (one patient due
to wrong mating of the branch for the CA with the SMA, one patient
due to failed antegrade bridging of the LRA due to long distance and
bad angle). Thirty-day mortality was 2 (8.3%) patients. One patient
died on postoperative day 5 due to multiple organ failure and a second
patient suffered a lethal subdural hematoma on postoperative day
6. Spinal cord ischemia (SCI) was noted in three (12.5%) patients
(temporary limb weakness, n=2; permanent limb weakness, n=1).
During follow-up, four patients required a reintervention (treatment
for endoleak, n=3; neurosurgery for subdural hematoma on day 6,
n=1).
During the study period, six additional patients were admitted with
an acute TAAA, but died before/without a procedure, and five patients
underwent open repair of which four died.
Mascoli et al. recently reported outcomes of endovascular repair for
acute TAAA in a total of 39 patients. Thirty-day mortality was 26%,
while SCI was noticed in 10%. Estimated overall survival at 2 years
was 63.2 ± 7.9%. Estimated freedom from re-intervention at 2 years
was 85.3 ± 6.8% (8).
Extra technical difficulties should be expected in acute TAAAs due
to the fact that the off-the shelf branched device (T-Branch) is not
customized to fit the particular anatomy of each patient. Larger
distance of stent-graft branches to target vessels, and suboptimal
orientation of the branches can pose intraoperative problems
requiring extra materials (longer bridging stents, snares etc.) or
even additional unplanned maneuvers (e.g. retrograde target vessel
catheterization) to achieve technical success. An increased rate of
reintervention can be also expected due to a more adverse anatomy
in acute TAAAs, the emergency nature of the repair, and the use of offthe shelf anatomically ‘not perfectly’ matching stent-grafts.
In conclusion, endovascular repair of acute TAAA is feasible in selected
patients. Mortality and morbidity appear to be acceptable, considering
the impact of the disease. The off-the-shelf branched stent-graft
(T-Branch) can provide new additional options in the acute setting.
Extra technical difficulties that may result from not-perfect matching
of a non-customized off-the-shelf stent-graft should however be taken
into consideration.
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3102.5
Is there a role for open surgery?
N. Cheshire
Vascular Surgery, Imperial College London, London, United Kingdom
Learning Objectives
1. To learn when open surgery is a realistic option, with which
patients, and if it should just be confined to young CT patients
2. To learn operative strategies, including left heart bypass vs.
ax-fem temporary shunt/Belmont and cell salvage strategies/
spinal cord protection
3. To learn about contemporary outcomes
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