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Special Session
Therapy of in-stent stenosis
101.1
Relining of stents
M. Schoder
Cardiovascular and Interventional Radiology, Medical University of
Vienna, Vienna, Austria
Learning Objectives
1. To learn about the indications, patient selection and contraindications
2. To learn about the different types of available stents and
techniques
3. To learn about the outcomes
No abstract available.

101.2
Atherectomy
R. Uberoi
Radiology, John Radcliffe Hospital, Oxford, United Kingdom
Learning Objectives
1. To learn about the indications, patient selection and contraindications
2. To learn about the different types of available stents and
techniques
3. To learn about the outcomes
In-stent restenosis (ISR) is a major problem following stenting for
femoropopliteal arterial occlusive disease. Treatments include standard plain old balloon angioplasty (POBA) with or without repeat
stenting (bare-metal stents, stentgrafts or drug-eluting stents),
drug-eluting or cutting balloon angioplasty, cryoplasty and directional or laser atherectomy. The concept of atherectomy is to debulk the occlusive tissue in the stent before performing adjunctive
balloon angioplasty and/or stenting to minimise and delay target
limb revascularisation (TLR). Technical success reported with this
technique is high, with a significant improvement in clinical symptoms. Shammas et al., in a retrospective study of 41 patients using
the Silver-Hawk device (SA), showed technical success in 100% of
patients. Compared with baseline, ABI at 1 month significantly
improved to 0.91±0.19 (Pb 0.05); however, this was not statistically
different at 1 year (0.61±0.28). Adverse events were reported: distal
embolization (DE) requiring treatment 7.3%, stent thrombosis 4.9%
and planned minor amputation in the non-index limb 2.4%. There
were no device-related complications, death or amputation.
Schmidt et al. used Excimer laser atherectomy (ELA) to perform
a prospective, multicentre study of 90 patients with ISR of nitinol
stents and demonstrated that ELA combined with POBA resulted
in 97% procedural success, 7% residual stenosis, 2.2% 30-day major
complication rate and 64% 1-year freedom from TLR.
Another small study in 29 patients using the jet stream and rotational and aspiration system has demonstrated favourable results.
Treated length was 19.5±12.9 cm. The device success was reported
in 76%, with an overall success of 91%. There was 9.4% embolisation
requiring treatment, 3% major bleeding and 3% mortality. Patency
was 72% at 6 months, and TLR was 41% at 12 months.
A recent multicentre randomised trial of atherectomy and POBA vs.
POBA alone showed a significant benefit using atherectomy. A total
of 169 atherectomy+POBA patients (62.7% male; mean age 68.5±9.8
years) and 81 POBA patients (61.7% male; mean age 67.8±10.3 years)
were enrolled. Mean lesion length was 19.6±12.0 cm versus 19.3±11.9
cm, and 30.5% versus 36.8% of patients exhibited total occlusion.
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Atherectomy combined with angioplasty demonstrated better procedural success (93.5% vs. 82.7%; p<0.01), with significantly fewer
procedural complications. At 6 months, freedom from TLR was
73.5% versus 51.8% (p<0.005) and 30-day major adverse event rates
were 5.8% versus 20.5% (p<0.001), with a 52% reduction in TLR (hazard ratio: 0.48; 95% confidence interval: 0.31–0.74).
There have been few comparative studies comparing different types
of atherectomy devices. ELA was utilized more frequently than SH in
longer lesions (210.46104 vs. 126.2679.3 mm, respectively; p<0.001),
subacute presentation (55% vs. 14.6%, p<0.001), TASC D lesions
(47.5% vs. 12.2%), and patients with more angiographic thrombus
(42.5% vs. 4.9%, p<0.001). Final angiographic success (30% residual
narrowing post-final treatment) was similar between ELA and SH
(92.5% vs. 100%, respectively, p<0.12). Bailout stenting was significantly higher with ELA than that with SH (50.0% vs. 24.4%, p<0.022).
At 1 year, TLR had occurred in 48.7% of the ELA patients vs. 31.7% of
the SH patients (p<0.171). Regression analysis confirmed that SH was
a predictor of TLR at 1 year (hazard ratio 2.679, 95% confidence interval 1.015–7.073, p<0.047).
Both SH and ELA overall have a high TLR rate in treating ISR of the
femoral and popliteal arteries. A higher rate of delayed failure is
seen with SH, and an earlier, steeper loss of TLR-free survival is seen
with ELA.
Although a high acute procedural success can be achieved with
atherectomy combined with POBA, adjunctive embolic protection is
required in a significant number of patients and the TLR rate for femoropopliteal ISR at 1 year remains high.
References
1. Shammas NW, Shammas GA, Helou TJ, et al. Safety and 1 year
revascularisation, outcome of the silver hawk atherectomy in
treating in-stent restenosis of the femoropoliteal arteries: a
retrospective review from a single centre. Cardiovasc Revasc
Med. 2012;13(4):224–227.
2. Laird JR Jr, Yeo KK, Rocha-Singh K. Excimer laser with adjunctive
balloon angioplasty and heparin-coated self-expanding stent
grafts for the treatment of femoropopliteal artery in-stent restenosis: twelve-month results from the SALVAGE study. Catheter
Cardiovasc Interv. 2012;80:852–859.
3. Brodmann M, Rief P, Froehlich H, et al. Neointimal hyperplasia
after SilverHawk atherectomy versus percutaneous transluminal
angioplasty (PTA) in femoropopliteal stent reobstructions: a
controlled, randomized pilot trial. Cardiovasc Intervent Radiol.
2013;36:69–74.
4. Beschorner U, Krankenberg H, Scheinert D, et al. Rotational and
aspiration atherectomy for infrainguinal in-stent restenosis.
Vasa. 2013;42:127–133.
5. Schmidt A, Zeller T, Sievert H, et al. Photoablation using
the turbo-booster and excimer laser for in-stent restenosis
treatment: twelve-month results from the PATENT study. J
Endovasc Ther. 2014;21:52–60.
6. Wissgott C, Kamusella P, Andresen R. Treatment of in-stent
reocclusions of femoropopliteal arteries with mechanical
rotational catheters. Rofo. 2011;183:939–944.
7. van den Berg JC, Pedrotti M, Canevascini R, et al. In-stent restenosis: mid-term results of debulking using excimer laser and
drug-eluting balloons: sustained benefit? J Invasive Cardiol.
2014;26:333–337.
8. Sixt S, Carpio Cancino OG, Treszl A, et al. Drug-coated balloon
angioplasty after directional atherectomy improves outcome
in restenotic femoropopliteal arteries. J Vasc Surg. 2013;58:682–
686.
9. Shammas NW, Coiner D, Shammas GA, et al. Distal embolic event
protection using excimer laser ablation in peripheral vascular
interventions: results of the DEEP EMBOLI registry. J Endovasc
Ther. 2009;16:197–202.

C RSE

CIRSE 2017
10. Dippel EJ, Makam P, Kovach R, et al. Randomized controlled
study of excimer laser atherectomy for treatment of femoropopliteal in-stent restenosis: initial results from the EXCITE ISR trial
(EXCImer Laser Randomized Controlled Study for Treatment of
FemoropopliTEal In-Stent Restenosis). JACC Cardiovasc Interv.
2015;8:92–101.

101.3
Drug-coated balloon
G. Tepe
Diagnostic and Interventional Radiology, Medical Centre of Rosenheim,
Rosenheim, Germany
Learning Objectives
1. To learn about the indications, patient selection and contraindications
2. To learn about the different types of available stents and
techniques
3. To learn about the outcomes
After several non-randomized studies from Italy that have shown
promising results of the In.Pact drug-coated balloon in the treatment of in-stent restenosis, the first two randomized trials have
been published. In the Fair study, the In.Pact drug-coated balloon
showed significantly less restenosis compared with the uncoated
balloon at 6 months (15.4% vs. 44.7%). Unfortunately, the number of
patients in the follow-up after 1 year was too low to draw a conclusion. In the Pacuba study, the Freeway drug-coated balloon showed
better results at 1 year compared with POBA. One major limitation
of this study was that the follow-up was less standardized. The third
prospective randomized study (Copa Cabana) comparing POBA with
the Cotavance drug-coated balloon is not published yet. Compared
with the FAIR and PACUBA studies, the lesions were longer and the
follow-up was performed up to 2 years. After 2 years, the patency
rate of the drug-coated balloon-arm was significantly better compared with that of the uncoated balloon arm. These results are not
in line with the data of Debate ISR. Debate ISR was the first study
which showed a significant better result of the DCB short-term but
no effect midterm. The effect did not sustain (catch-up). After 2 and
3 years, the In.Pact drug-coated balloon was not any better compared with POBA. One major limitation of this study was that the
drug-coated balloon group was just compared to a historic control.
In summary, there is high-level evidence that drug-coated balloons can reduce the high restenosis rate of in-stent restenosis.
Nevertheless, long-term data are not yet conclusive. It might be that
restenosis after drug-coated balloon treatment is just delayed.

101.4
Alternative treatments
J.C. van den Berg
Interventional Radiology, Ospedale Regionale di Lugano, Sede Civico,
Lugano, Switzerland
Learning Objectives
1. To learn about the indications, patient selection and contraindications
2. To learn about the different types of available stents and
techniques
3. To learn about the outcomes
The issue of in-stent restenosis (ISR) remains one of the major limitations of endovascular treatment for atherosclerotic disease of
the superficial femoral artery (SFA), although overall stenting rates
of SFA are currently decreasing because the primary use of drugcoated balloon (DCB) technology in de novo lesions is increasing.
Especially, in more complex cases, bail-out stenting rates after DCB
angioplasty can be as high as 30%. Therefore, there will remain a
need for treatment of ISR even in future.
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In this session, several treatment options have been discussed (relining of stents, atherectomy, and DCB angioplasty). This presentation will discuss the alternative therapeutic modalities that include
cutting-balloon angioplasty, cryoplasty, use of drug-eluting stents,
and finally, a combination of atherectomy and DCB angioplasty.
Advantages, disadvantages, and results of all these modalities will
be dealt with.

Fundamental Course
Therapy of venous thrombo-embolic disease
102.1
Acute pelvic thrombosis
A.H. Mahnken
Department of Diagnostic and Interventional Radiology, University
Hospital Marburg, Philipps University of Marburg, Marburg, Germany
Learning Objectives
1. To learn about clinical and radiological diagnosis of acute pelvic
thrombosis
2. To learn about evidence for interventional treatment of acute
pelvic thrombosis
3. To learn about access sites and interventional therapy options of
acute pelvic thrombosis
Deep vein thrombosis (DVT) is a major health issue. About 25%–
45% of DVT patients are reported to develop PTS within 2 years.
Several studies have proven catheter-directed thrombolysis (CDT) to
be more effective in removing thrombus and preventing PTS than
systemic or regional lysis [1]. A Cochrane Database review analysing data from the 1960s up to now showed no advantage of mostly
systemic thrombolysis over anticoagulation alone [2]. Locoregional
treatment, however, provided an advantage in terms of complete
thrombus removal and reduction in PTS.
Four recent studies investigated the use of percutaneous endovenous interventions (PEVIs) for thrombus removal, including mechanical thrombectomy, CDT and pharmacomechanical thrombolysis
(PMT).
The TORPEDO trial was a randomised study comparing PEVI + anticoagulation and anticoagulation only for the reduction of venous
thromboembolism and PTS [3]. Overall, 183 patients with acute
symptomatic proximal DVT were randomised to receive PEVI + anticoagulation or anticoagulation only. At 6 months, PTS developed
in 3.4% patients in the PEVI + anticoagulation group and 27.2%
patients in the anticoagulation only group (p<0.001). This advantage
remained over 30.5 months (6.8% vs. 29.6%; p=0.001).
CaVenT was an open-label, randomised controlled trial comprising
209 patients assigned to either receive conservative therapy or CDT
[4]. At 24 months, 55.6% of the patients in the conservatively managed group presented with PTS compared with 41.1% of the patients
in the CDT group (p=0.047). Iliofemoral patency after 6 months was
significantly better after CDT (p=0.012), but there were also three
major bleeds after CDT. At 5 years, 71% of the patients from the conservatively managed group and 43% from the CDT group presented
with PTS (p<0.001). Quality-of-life scores, however, did not differ
between the treatment groups.
Early this year, the first data from the ATTRACT trial was presented.
Overall, 692 patients with acute DVT above the knee either received
standard treatment or PEVI + standard treatment. In total, 46.7% of
patients receiving PEVI developed some kind of PTS compared with
48.2% of patients receiving standard treatment (p=0.56). Patients
who received PEVI were 25% less likely to develop moderate-tosevere PTS. There were slightly more number of bleedings in the
PEVI arm.
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The CAVA trial (NCT00970619) is still recruiting. It is designed to
assess whether CDT can safely and effectively reduce PTS after 1
year. Patients are allocated to either receive anticoagulation alone or
CDT + anticoagulation.
In conclusion, the role of PEVI in acute DVT is controversial.
Nevertheless, there is evidence supporting PEVI in well-selected
patients suffering from acute iliofemoral DVT.
References
1. Alesh I, Kayali F, Stein PD. Catheter-directed thrombolysis
(intrathrombus injection) in treatment of deep venous
thrombosis: a systematic review. Catheter Cardiovasc Interv
2007;70:143-148.
2. Watson L, Broderick C, Armon MP. Thrombolysis for acute deep
vein thrombosis. Cochrane Database Syst Rev 2016;11:CD002783.
3. Sharifi M, Bay C, Mehdipour M, Sharifi J; TORPEDO Investigators.
Thrombus Obliteration by Rapid Percutaneous Endovenous
Intervention in Deep Venous Occlusion (TORPEDO) trial:
midterm results. J Endovasc Ther 2012;19:273-280.
4. Enden T, Haig Y, Kløw NE, Slagsvold CE, Sandvik L, Ghanima
W, Hafsahl G, Holme PA, Holmen LO, Njaastad AM, Sandbæk
G, Sandset PM; CaVenT Study Group. Long-term outcome
after additional catheter-directed thrombolysis versus
standard treatment for acute iliofemoral deep vein thrombosis (the CaVenT study): a randomised controlled trial. Lancet
2012;379:31-38.

102.2
Chronic pelvic thrombosis
R. de Graaf
Radiology and Interventional Radiology, Maastricht University Medical
Centre, Maastricht, Netherlands
Learning Objectives
1. To learn about clinical and radiological diagnosis of chronic
pelvic thrombosis
2. To learn about evidence for interventional treatment of chronic
pelvic thrombosis
3. To learn about access sites and interventional therapy options of
chronic pelvic thrombosis
No abstract available.

102.3
IR treatment in acute pulmonary embolism
P.M. Paprottka
Department of Clinical Radiology, University of Munich, Munich,
Germany
Learning Objectives
1. To learn about indications for interventional treatment of PE
2. To learn about different interventional techniques for treatment
of PE
3. To learn about advantages and disadvantages of different
techniques for treatment of PE
Pulmonary embolism (PE) can be a life-threatening emergency.
Accurate diagnostic techniques and patient-specific management
strategies are necessary to ensure favorable clinical outcomes.
Venous thromboembolism remains one of the most common conditions. PE is associated with a mortality rate of over 15% in the first
3 months after diagnosis. Venous thromboembolism is the fourth
leading cause of death in the Western world and the third leading
cause of cardiovascular death trailing myocardial infarction and
stroke.
This presentation highlights the interventional options presently
available to treat PE, a potentially lethal disease.
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102.4
IVC filters: current evidence
S.D. Qanadli
Radiology and Interventional Radiology, Centre Hospitalier
Universitaire Vaudois, Lausanne, Switzerland
Learning Objectives
1. To learn about the evidence for filter placement (European and
US sight)
2. To learn about the evidence for different filter types
3. To learn about the evidence for early and late filter removal
No abstract available.

Special Session
New tools for guiding and monitoring liver
ablation
103.1
Radiopaque beads: useful tool or gadget
E. Kim
Department of Vascular and Interventional Radiology, Icahn School of
Medicine at Mount Sinai, New York, NY, United States of America
Learning Objectives
1. To understand the properties of radiopaque beads
2. To learn when and how to use radiopaque beads
3. To learn about preliminary results of their use in clinical practice
Purpose
Targeting HCC during chemoembolization (TACE) has been indirectly assessed by the concurrent injection of iodinated contrast
agents as a surrogate for bead deposition. Radiopaque drug eluting
beads have the potential to provide increased control by enabling
real-time visualization of bead deposition, potentially allowing for
treatment modification.
Methods and Materials
Retrospective review of all patients with non-resectable HCC treated
with LC Bead LUMI™ 70-150µm (Biocompatibles, Surrey, UK) was performed. Patient demographics including ECOG, BCLC state, CP scores
and tumor size were recorded. All treatments were single session,
performed as outpatient with each vial loaded with 50 mg doxorubicin per vial. All patients were treatment naive. Superselective catheterization was confirmed with CBCT for tumor targeting in all cases.
Tumor response was assessed with mRECIST on post procedure MRI.
Technical success (TS) and adverse events (AEs) were recorded.
Results
From 2/2016-5/2016, 10 consecutive patients were treated with LC
Bead LUMI™. Median tumor diameter was 2.1 cm (range 1 - 8.6 cm).
Demographics are provided in Table 1. Dose vials administered
included: 1(n=9) and 2(n=1). TS was 100%. Mean time to follow up
was 115 days (range 49-190 days), with one patient lost to follow up.
The rates of CR, PR, SD and PD were 6 (66.7%), 2 (22.2%), 1 (11.1%)
and 0 (0 %), respectively. There were no AEs up to 30 days.
Conclusion
Initial use of radiopaque drug eluting beads for TACE in patients
with HCC is safe with excellent short-term response rates.
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103.2
Elastography: entering reality?
L. Crocetti
Interventional Radiology, University of Pisa, Pisa, Italy
Learning Objectives
1. To understand the principles of liver elastosonography
2. To learn about the results of preclinical studies about elastosonography as a tool to monitor liver ablation
3. To learn about applications of elastosonography in clinical
practice
Non-invasive monitoring of percutaneous thermal ablation is essential for preventing complications while ensuring treatment efficacy.
Although ultrasound (US) or computed tomography (CT) is generally used for guiding the insertion of applicators into tumours, magnetic resonance (MR) imaging is currently the only modality with validated techniques for real-time temperature monitoring [1, 2].
Elastography is a non-invasive US- or MR-based technique that is
able to assess the mechanical properties of tissues. During heating, an increase in tissue stiffness that is quantitatively measurable is
observed [3]. Tissue elasticity changes after coagulation have been
measured using various elastography techniques, including either
US-based methods such as transient elastography (TE) and acoustic radiation force impulse (ARFI) techniques or MR elastography
[4]. Although MR generally provides an excellent contrast between
tumour and normal tissues and can be used to monitor thermal
ablation therapies, this modality is expensive and not easily incorporated into real-time guidance [5]. Thus, US-based elastography
methods have drawn increasing interest in the evaluation of tissue
stiffness of tumours during thermal ablation [6]. Many US-based
thermal ablation monitoring techniques are under investigation;
however, among those techniques, ARFI techniques are unique and
can provide real-time quantitative estimation and mapping of tissue stiffness [7]. Using ARFI techniques that propagate shear waves
and generate localised displacements in tissues, shear wave velocity
(SWV) is measured in m/s by choosing the exact location (region of
interest) of measurements under B-mode US visualisation [8].
The fundamental principle of thermal ablation monitoring using
US elastography is that a heat-ablated tissue is stiffer than a normal untreated tissue. Heat-induced cell necrosis in fact results in the
elevation of the elastic modulus of proteins and soft tissue, including Young’s modulus and SWV. Young’s modulus, which is defined
by cellular and higher levels of structural organisation of tissue, is
greatly affected by pathological or physiological changes in the tissue structure. The elasticity of tissues results primarily from changes
in configurational entropy. In thermal ablation, the entropy of protein is increased due to heat-induced denaturation, in which the
native protein structure is transformed into a more random structure [9]. Because it strongly affects the tissue structure, thermal
necrosis of a tissue should result in marked changes in tissue SWV.
Actually, few papers studied the thermal effects on the elastic properties of liver tissues. Brosses et al. (2011) showed that the quantitative stiffness changes of heated in vitro tissue samples are strongly
correlated with the thermal dose. However, these preliminary works
did not focus on the possibility of taking advantage of the temperature dependence of SWV of tissues to provide quantitative estimates of temperature changes [3]. The most complete study was
conducted by Wu et al. (2001) who identified three patterns in ex
vivo bovine muscle: (1) a reversible decrease of SWV with increasing temperature between 20°C and 60°C, (2) an irreversible increase
in SWV at around 60°C corresponding to the threshold of denaturation and (3) an increase in SWV during cooling for tissues having
undergone an irreversible thermal damage. The decrease in stiffness at up to 60°C was previously explained by collagen unfolding, and the increase in stiffness above 60°C was explained by collagen denaturation [5]. It is known that protein molecules begin to
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uncoil (undergo denaturation) at roughly 38°C and begin to shorten
at temperatures as low as 54°C. As the tissue coagulates, water in the
cells is forced out. At 77°C, the cells have shrunk as much as they can,
and most of the water in the cells that can be released through tissue coagulation has been released [9, 10]. Kiss et al. (2009) previously
observed the thermal changes in the complex Young’s modulus of
ex vivo canine and porcine livers at 70°C and 75°C, respectively, as
assessed by mechanical dynamic compression tests [11]. The contraction of tissue and fluid loss manifests itself as an increase in the
complex modulus.
To investigate how heating produces changes in liver stiffness, we
designed a two-phase ex-vivo experimental study. A homogenously
heated sample of ex vivo bovine liver tissue was used in the first
phase of the experiments to reduce causes of variability in the measurements and precisely investigate the relationship between temperature and stiffness changes, as quantified using SWV. In the second phase, a sample of liver tissue was heated with a microwave
(MW) antenna to reproduce in the laboratory a situation similar to
clinical practice. The first phase of the study was aimed to (1) quantify the temperature dependence of liver tissue stiffness, as measured using SWV, (2) identify the threshold value of SWV related to
coagulation, (3) assess the reproducibility of this measurement and
(4) evaluate the irreversibility of stiffness changes. The second phase
was aimed to (1) confirm the SWV threshold for coagulated tissue
stiffness during MW ablation and (2) determine the reliability of
pSWE in delineating the boundaries of the ablation zone. The results
of this experimental study will be presented [12].
References
1. Goldberg SN, Grassi CJ, Cardella JF et al. Image-guided tumor
ablation: standardization of terminology and reporting criteria.
Radiology. 2005 Jun; 235(3):728-39.
2. Zhou Z, Wu W, Wu S et al. A survey of ultrasound elastography
approaches to percutaneous ablation monitoring. Proc Inst
Mech Eng H. 2014 Oct; 228(10):1069-82.
3. Brosses ES, Pernot M, Tanter M. The link between tissue
elasticity and thermal dose in vivo. Phys Med Biol. 2011 Dec;
56(24):7755-65.
4. Barr RG, Ferraioli G, Palmeri ML et al. Elastography assessment
of liver fibrosis: society of radiologists in ultrasound consensus
conference statement. Radiology. 2015 Sep; 276(3):845-61.
5. Wu T, Felmlee JP, Greenleaf JF et al. Assessment of thermal tissue
ablation with MR elastography. Magn Reson Med. 2001 Jan;
45(1):80-7.
6. Sapin-de-Brosses E, Gennisson JL, Pernot M et al. Temperature
dependence of the shear modulus of soft tissues assessed by
ultrasound. Phys Med Biol. 2010 Mar; 55(6):1701-18.
7. Mariani A, Kwiecienski W, Pernot M. Real time shear waves
elastography monitoring of thermal ablation: in vivo evaluation
in pig livers. J Surg Res. 2014 May; 188(1):37-43.
8. Ferraioli G, Tinelli C, Lissandrin R et al. Point shear wave elastography method for assessing liver stiffness. World J Gastroenterol.
2014 Apr; 20(16):4787-96.
9. Arnal B, Pernot M, Tanter M. Monitoring of thermal therapy
based on shear modulus changes: II. Shear wave imaging of
thermal lesions. IEEE Trans Ultrason Ferroelectr Freq Control.
2011 Aug; 58(8):1603-11.
10. Farina L, Weiss N, Nissenbaum Y et al. Characterisation of
tissue shrinkage during microwave thermal ablation. Int J
Hyperthermia. 2014 Nov; 30(7):419-28.
11. Kiss MZ, Daniels MJ, Varghese T. Investigation of temperaturedependent viscoelastic properties of thermal lesions in ex vivo
animal liver tissue. J Biomech. 2009 May; 42(8):959-66.
12. Crocetti L, Calcagni F, Ghrarducci F et al. Monitoring of liver MW
ablation in an ex-vivo bovine model with point shear waves
elastography (pSWE). RSNA 2016 Annual Meeting, Exhibition
VI262-SD-WEB1.
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103.3
3D navigation: do we need it?
R. Bale1, D. Putzer1, P. Schullian1, W. Jaschke2
1Clinic of Radiology, Medical University Innsbruck - SIP - Department for
Microinvasive Therapy, Innsbruck, Austria, 2Department of Radiology,

Innsbruck Medical University, Innsbruck, Austria

Learning Objectives
1. To understand the reasons why navigation can be a useful tool
2. To learn about available navigation/3D systems
3. To discuss about results of 3D navigation-assisted ablation
It has been demonstrated by multiple studies that the most important prognostic parameter for local tumor control after thermal
ablation is the size of the lesion. Unfortunately, the local recurrence
rate for CRLM > 3cm ranges from 45% to 70%. Therefore, the sole
use of thermal ablation is currently recommended for liver tumors <
3cm only. Moreover, even in lesions < 3cm, local recurrence rates up
to 33% have been reported after conventional image-guided thermal ablation [1]. Unsatisfactory local tumor recurrence rates require
modifications of the conventional US- and CT-guided approach.
The likely reason for the high recurrence rate is the discrepancy
between the geometry of the tumor and that of the necrosis that is
induced by RFA. It is key to three-dimensionally achieve an appropriate safety margin of approximately 1cm. Therefore, intraoperative assessment of the ablation zone, ideally by fusion of the contrast-enhanced pre- and post-ablation imaging, is required. The
size of the lesion that can be successfully treated within one session
depends on the ablation technique (RFA, MW, IRE, and single needle
vs. multi needle), the guidance technique (conventional US/CT guidance vs. sononavigation/stereotaxy/robotic guidance), and operator
experience.
The maximum short axis ablation zone diameter that can be
achieved at one probe position by application of the latest thermal
ablation technology is approximately 4cm [2]. Thus, only lesions up
to 2cm can be treated safely by one single probe position. If larger
tumors have to be treated, multiple overlapping ablation zones are
required. One probe has to be repositioned or multiple probes have
to be positioned in a way to produce overlapping necrotic areas to
cover the entire tumor. This is barely achievable by conventional
freehand US, CT, or MRI guidance, requiring a change in current
tumor ablation strategies.
Stereotactic radiofrequency ablation (SRFA) [3-5]
SRFA allows for the placement of multiple RFA probes in order to
achieve an overlapping ablation zone, including a sufficient safety
margin. Therefore, a frameless stereotactic navigation system and
an aiming device are used.
Navigation systems show the actual position of the probe with
respect to cross-sectional images of the preoperative CT/MRI
dataset(s) in real time. Instruments and anatomic structures are
assumed as rigid bodies. The key step is the registration, during which the spatial configuration of the real patient is correlated
with the pre-operative images of the patient. This is done by indicating the reference points (e.g., skin fiducials) on the patient with
the probe of the navigation system and selecting the respective points on the dataset. Alternatively, light-reflecting skin markers are automatically detected by the camera of the navigation
system (CASCINA). After registration, the patient and the camera
can be moved with respect to each other without losing spatial
information.
SRFA Procedure
After oral intubation, the patient is rigidly immobilized on the CT
table by a vacuum mattress. After placement of skin markers, a contrast-enhanced helical CT scan with a slice thickness of 2–3mm is
obtained with respiratory triggering. The CT data are sent to the navigation system in the CT room. Thereafter virtual planning of the 3D
distribution of the RFA probes is performed. Pathways for multiple
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probes are planned on the 2D and 3D reconstructions of the CT data
in order to cover the whole tumor volume by overlapping necroses.
Once the trajectory is planned, the path of the probe in the patient
can be visualized virtually and changed according to the anatomy
of the patient. The trajectories for the different RFA probes are optimized to a distance of approximately 2cm.
After sterile washing and draping, registration is performed by indicating the skin fiducials on the patient with the navigation probe,
thereby assigning each fiducial its corresponding position on the
reconstructed 3D dataset.
Thereafter, an aiming device is attached to the fixation system and
adjusted using the navigation system for every path. One after
another, coaxial needles are advanced through the adjusted aiming device to the pre-planned depth, as indicated by the navigation system. Every needle placement is performed with respiratory
triggering. For verification of correct needle placement, a native CT
with the needles in place is obtained with respiratory triggering and
the dataset superimposed to the plan. After verification of correct
needle placement by means of image fusion, a maximum of three
RFA probes with an active tip of 3cm are introduced into the coaxial needles to a pre-planned depth. Thereafter, the coaxial needles
are retracted in order to avoid contact of the active uninsulated tip
of the RFA probe with the coaxial needle. After removal of the ablation probes, a contrast-enhanced CT scan is obtained. The control
CT scan is superimposed on the planning CT scan in order to verify
complete ablation of the tumor, including the safety margin.
Accuracy of stereotactic needle (probe) placement in the phantom
Accurate needle placement is crucial for the success of percutaneous radiological needle interventions. Wallach et al. [6] compared
three guiding methods using an optical navigation system: freehand, using a stereotactic aiming device and active depth control, and using a stereotactic aiming device and passive depth control. For each method, 25 punctures were performed on a non-rigid
phantom. Five 1-mm metal screws were used as targets. The lateral error was significantly lower when an aiming device was used
(2.3±1.3–2.8±1.6mm with an aiming device vs. 4.2±2.0mm without).
Accuracy of stereotactic needle (probe) placement in the patient
Schullian et al. [7] evaluated the targeting accuracy of CT-guided
stereotactic liver punctures of primary and secondary liver tumors.
The median lateral error was 2.5mm (range: 0–6.5mm) at the needle
entry point and 3.2mm (range: 0.01–9.4mm) at the needle tip. The
median angular error was 1.06° (range: 0°–6.64°).
Beyer et al. [8] compared stereotactic IRE (SIRE) needle placement
with non-navigated conventional IRE (CIRE) for percutaneous ablation of liver malignancies in a total of 20 patients. Accuracy of needle
placement for SIRE was higher than that for CIRE (2.2mm vs. 3.3mm
mean deviation, P<0.001). SIRE demonstrated a significantly higher
accuracy compared with CIRE.
Clinical results after stereotactic thermal ablation
Colorectal liver metastases
Large colorectal liver metastases can be effectively treated by SRFA.
Our group reported 98 SRFA treatment sessions of 189 CRLMs in
63 consecutive patients [9]. LR was identified in 16% of the tumors
(31/189), with no significant differences (P=0.635) when comparing the tumor sizes <3cm (17.7%), 3–5cm (11.1%), and >5cm (17.4%).
Using SRFA, the overall survival (OS) is not affected by tumor size.
SRFA achieves overall and disease-free survival (DFS) rates similar to surgical resection. The median OS from SRFA treatment was
33.2 months after a mean follow-up of 25 months (range 2–66); the
corresponding 1-, 3-, and 5-year survival rates were 87%, 44%, and
27%, respectively. The median OS was significantly different when
comparing unresectable and resectable patients (27 vs. 58 months,
P=0.002) with OS rates of 92%, 66%, and 48% at 1, 3, and 5 years,
respectively, in resectable patients. Tumor size did not affect OS and
DFS. Due to the favorable outcome, SRFA challenges resection as the
first-line local treatment of patients with CRLM.
Intrahepatic cholangiocellular carcinomas
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Seventeen inoperable consecutive patients with 52 ICCs were
treated with SRFA [10]. A median OS of 60 months was achieved. The
two largest tumors with diameters >10cm were completely ablated.
These SRFA data of irresectable ICCs are superior to the published
data on resection. SRFA is a minimally invasive alternative to resection and may be considered as the first-line local treatment for
selected patients with ICCs.
Metastatic melanoma to the liver
In a recent paper, we reported the results after SRFA: 20 patients
with 75 melanoma liver metastases [11]. A median number of 2
lesions (range: 1–14) per patient, with a median size of 1.7cm (range:
0.5–14.5cm), were treated. Overall, 67 lesions were <3cm (89.3 %)
and 8 lesions were >3cm (10.7 %). Per patient, a median of 1 ablation session was performed (range: 1–4), totaling to 34 sessions.
There were no procedure-related deaths and all major complications (n=3) could be easily treated by pleural drainages. The primary and secondary success rates were 89.3% and 93.3 %, respectively. The overall local recurrence rate was 13.3%. Four of ten local
recurrences were re-treated successfully by SRFA. During follow-up,
9/20 patients developed extrahepatic metastatic disease and 10/20
had liver recurrence at any location. The median OS from the date of
SRFA was 19.3 months, with an OS of 64%, 41%, and 17 % at 1, 3, and
5 years, respectively, with no significant difference between patients
with cutaneous and ocular melanoma. The median DFS after SRFA
for all 20 patients was 9.5 months, with 37%, 9%, and 0 % at 1, 3, and
5 years, respectively. We concluded that due to the high local curative potential and the promising long-term survival rates associated
with minimal morbidity and mortality, RFA seems to be an attractive
alternative to resection in patients with melanoma liver metastases.
Focal liver lesions in pediatric patients
SRFA may even be a good alternative to surgical resection of focal
liver lesions in pediatric patients with inherited metabolic disorders [12]. SRFA was successfully applied for the removal of single
large liver adenomas in a 22-year-old woman and a 20-year-old man
with glycogen storage disease type Ia and of a suspicious lesion in a
16-year-old girl with tyrosinemia type I and α-fetoprotein elevation.
Conclusion
The application of 3D planning, fusion, and navigation techniques
can significantly improve the results of thermal ablation. The local
recurrence rates and survival rates after SRFA are comparable to
those after resection. Therefore, SRFA challenges resection as the
first-line local treatment for patients with primary and secondary
liver tumors.
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103.4
Cone-beam CT: a revolution?
G. Carrafiello
Diagnostic and Interventional Radiology, University of Milan, Milan,
Italy
Learning Objectives
1. To understand how cone-beam CT works
2. To learn about different clinical settings in IO where cone-beam
CT can be employed
3. To learn about results of cone-beam CT assisted procedures
Cone-beam computed tomography (CBCT) is a new imaging modality that has recently been integrated into the angiography suite and
that provides 3D images in addition to conventional 2D imaging
methods such as fluoroscopy and DSA [1–3]. CBCT is based on the
rotational movement of a C-arm equipped with a flat panel detector around the patient. Post-treatment of acquired images results
in CT-like images of vessels and soft tissues that can provide additional information during treatment. Numerous studies have evaluated the usefulness of this new imaging modality for percutaneous
ablation [4, 5] and intra-arterial procedures [6] and its added value in
the angiography suite.
Imaging techniques play a crucial role in all the steps of the treatment: planning the treatment, guiding the procedure, targeting the
tumor, and assessing the treatment outcome.
Although the CardioVascular and Interventional Radiological Society
of Europe (CIRSE)/Society of Interventional Radiology (SIR) protocol
guidelines recommend the use of CBCT for selective TACE [3], at the
moment, there is no consensus on the use of CBCT in interventional
oncology of the liver [7].
Needle placement guidance and assessment of immediate post-procedural tumor destruction represent the most important roles of
imaging during ablation procedures.
Incomplete tumor ablation may be due to poor tumor targeting and
failure to confirm sufficient margins at the end of the procedure.
Nowadays, most tumor ablation procedures can be guided by a US
or CT scan alone or both depending on the institutions, the patient
characteristics, and the experience of the interventional radiologists; MR imaging is rarely used [8]. When both modalities are
used, US is usually used for initial needle placement but not ablation monitoring because of gas production during the procedure.
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Contrast-enhanced US (CEUS) provides additional information for
the immediate detection of residual viable tumor areas [9] but is not
routinely performed in all institutions. Contrast-enhanced CT provides an accurate assessment of the ablation zone but is not immediate because the patient must be transferred in the CT suite and
targeting requires increased dose deposition.
Moreover, when tumors are isoechoic and/or located in the liver
dome, tumor targeting can be difficult.
Image fusion and navigation technologies were applied to improve
US detection and attempt a bridge between co-registration of realtime US with CT, MRI, and/or PET volumetric scans. However, as
described by Lim et al [10], mistargeting may occur in case of peripheral tumor location due to the fact that stable anatomic landmarks
(e.g., large vessels) are more remote and thus more difficult to use
for locating the tumor.
Liver deformation due to device insertion or patient positioning and
displacement by the patient’s breathing motion or heartbeat may
be more apparent in the peripheral liver than in the central liver. This
affects the accuracy of the co-registration between pre-acquired
tomographic images and real-time US.
The lack of direct assessment of ablation device positioning and
consequent ablation zone with the techniques described has driven
the exploration of the value of CBCT imaging, either as a primary
image guidance modality or to augment US-guided liver tumor
ablation. Therefore, CBCT has been proposed as an alternative technique in this setting for real-time needle guidance, sometimes associated with fusion imaging.
Morimoto et al [4] performed CBCT angiography following injection
of a bolus of contrast into the proper hepatic artery. 3D images were
post-processed and registered on fluoroscopic images. On the basis
of software manipulations, the authors automatically calculated the
best needle path by indicating both the skin entry point and the
center of the target lesion. The software also computed the necessary C-arm angulation for real-time visualization of the progression
of the needle along the virtual path on the fluoroscopic images. A
technical success rate of 100% was reported [4].
In others studies, unenhanced CBCT and similar post-processing
software for targeting was used, reporting a high technical success
[8].
Assessment of the ablation zone and margins (at least 5 mm) represents the primary outcome after an ablation procedure to ensure
tumor coverage. The most common risk factors for local tumor progression are tumor size, proximity to a major vessel, subcapsular
location, and an insufficient ablative safety margin [11, 12]. The latter factor seems to play a major role because significant agreement
(86.8%) was found between the exact sites of local tumor progression and an insufficient ablative margin [13].
Some studies have hypothesized that CBCT could be used to assess
effective ablation and be an interesting alternative to MDCT in combination with US, especially in centers in which CT is not immediately available. Interventional radiology image acquisition requires
intravenous injection of the contrast agent and synchronized acquisitions of CBCT after a delay similar to CT during portal venous
or delayed phases (60–120 s). Iwazawa et al compared periprocedural CBCT and MDCT performed 3–7 days after the procedure and
reported a sensitivity and specificity of 90% and 96.4%, respectively,
for detecting insufficient safety margins; they concluded that CBCT
and MDCT were nearly equivalent [5, 11]. Abdel-Rehim et al [12]
evaluated the accuracy of contrast-enhanced CBCT in assessing the
ablation zone compared to 1–2 months post-procedural contrastenhanced MDCT, reporting an excellent correlation between ablation zone volumes with both techniques.
The utility of combining intravenous contrast-enhanced CBCT with
ultrasound guidance to plan, implement, and iteratively modify and
optimize probe positioning during hepatic tumor ablation was also
evaluated by our group. The high rate of needle repositioning when
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US was used as primary guidance modality warrants further exploration in larger randomized studies and comparisons with other techniques, including arterial injection contrast-enhanced CBCT, postprocedural contrast-enhanced CBCT, US-CT image fusion, and conventional CT-guided tumor ablation.
The radiation exposure associated with CBCT has been evaluated
in several studies [8,14]. Although CBCT has been shown to increase
abdominal dose levels, as compared with DSA or MDCT, it also
changes the way the procedure is performed, which may compensate for this slight increase. A case-by-case evaluation of the benefit–risk ratio should be performed in all patients.
In conclusion, CBCT produces periprocedural 3D CT-like images providing additional information for planning the treatment, guiding
the treatment, and assessing the treatment response for percutaneous procedures. On the basis of literature data, CBCT results in substantial modification of treatment in a significant number of cases.
In addition, performance of liver ablation in the angiographic suite
with US and CBCT guidance allows the management of complications without the need to move the patients to other rooms; this
approach also allows the use of CT and US suites primarily for diagnostic examinations, optimizing the efficiency and use of the available resources and staffing.
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Special Session
Lower GI bleeding
104.1
Work-up and patient selection
A.R. van Erkel
Radiology, Leiden University Medical Center, Leiden, Netherlands
Learning Objectives
1. To learn about clinical features of lower GI bleeding
2. To learn about strategies for work-up of patients with lower GI
bleeding
3. To learn about optimal technique and imaging features of CT for
lower GI bleeding
Traditionally, lower gastrointestinal bleeding (LGIB) has been
defined as bleeding from a source distal to the ligament of Treitz.
Currently, bleeding from the small intestine is considered a more
distinct entity and LGIB is considered to be related to bleeding from
the distal ileum, colon and rectum. Acute LGIB accounts for approximately 20% of the patients with GI bleeding with an annual incidence of 20–87/100,000. The incidence increases with age, mostly
due to the increasing incidence of diverticulosis.
Causes for LGIB include haemorrhoids, anal fissures, rectal ulcers,
radiation proctitis, diverticulosis, colorectal neoplasms/polyps, angiodysplasia, inflammatory bowel disease, ischaemic colitis and polypectomy. LGIB often stops spontaneously (in 80%–85%
of patients) and has favourable clinical outcome. However, especially in the elderly, overt LGIB may cause significant morbidity and
mortality.
A patient with overt LGIB generally presents with haematochezia,
but those with severe upper gastrointestinal bleeding (UGIB) may
also present with red blood per anum. In approximately 15% of
patients with haematochezia, the source of bleeding is the upper GI
tract.
To determine the severity and possible location in a patient with
acute GI bleeding, the evaluation of the patient should include good
history-taking, physical examination and laboratory investigations.
In patients with haematochezia and haemodynamic instability, UGIB
should be considered and upper endoscopy should be performed.
Based on haemodynamic instability and other factors, such as age
and comorbidity, risk assessment should be performed to determine
the appropriate diagnostic and therapeutic strategy, with haemodynamic resuscitation being the first treatment step if needed.
The correction of anticoagulation is essential in the treatment of
LGIB along with the correction of INR and low platelet count in a
multidisciplinary approach for each individual patient after taking thromboembolic risks into account. Direct oral anticoagulants
(DOAC) also increase the risk of GI bleeding. In patients with normal
renal function, the half-life of DOACs is short, and by withholding
them, coagulant function rapidly returns to normal. However, specific reversal agents, such as idarucizumab and andexanet alfa, for
these drugs are now available.
In patients with suspected LGIB, colonoscopy is the first choice
but only after adequate colon cleansing. Without adequate colon
cleansing, colonoscopy has very limited value. Rapid cleansing
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with colonoscopy within 24 h is possible for high-risk patients.
Colonoscopy offers a high diagnostic yield combined with therapeutic options.
Angiographic embolisation should be performed in patients with
severe ongoing bleeding and haemodynamic instability if there is
no time for rapid colon preparation and colonoscopy. The American
Collage of Gastroenterology has recommended an initial upper
endoscopy in these patients to exclude UGIB before angiography
or CT angiography. Performing CT angiography before the angiographic procedure is recommended. CT may identify less likely origins of haematochezia in the upper GI tract of the small intestine.
Angiographic embolisation can also be considered in patients with
recurrent bleeding after colonoscopy.
A three-phase CT examination comprising unenhanced, arterial and
portal venous phases of the entire abdomen is generally considered best for evaluating acute LGIB. The scan should be performed
without oral contrast. Positive oral contrast may obscure bleeding, and water may dilute contrast extravasation. CT angiography
has excellent sensitivity and can detect bleeding that exceeds the
rate of 0.3–0.5 ml/min. Active bleeding appears on the CT scan as
an intraluminal contrast blush in the arterial phase and with changing appearance of the hyperattenuating area in the portal venous
phase. Hyperattenuating blood clots on the unenhanced CT are a
sign of recent bleeding. Combining the three phases of CT and paying attention to the changing appearance of contrast extravasation
between arterial and portal venous phases is essential for interpreting CT results. Multiplanar post-processing and maximum intensity
projection can help to determine vascular anatomy and are very
useful for planning a radiological intervention and for reducing
interventional procedure time.
In recent studies, dual-source dual-energy CT angiography has been
propagated to detect active GI bleeding. Using virtual unenhanced
images can reduce radiation dose, and iodine mapping can potentially increase the sensitivity.
The detectable rate of active bleeding is slightly higher for catheter angiography (0.5 ml/min) than for CT angiography. Therefore,
in patients with a negative CT scan, catheter angiography will most
likely not reveal the source of bleeding. In case of an negative CT
scan in a patient that presented with overt LGIB and hemodynamic
instability, the bleeding has most likely stopped, but one should be
alert for intermittent bleeding.
Technetium-99m-labelled red blood cell (RBC) scintigraphy can
detect a low bleeding rate of 0.1 ml/min, and repeating scans after
one initial injection is possible. Therefore, this technique is more
suitable for intermittent and obscure bleeding. In general, it is not
easily available in emergency situations and is less accurate in identifying the bleeding source compared with CT. Compared with RBC
scintigraphy, CT angiography offers the advantage of potentially
identifying the cause of bleeding.
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104.2
Technique and embolic agents
T. Rodt
Radiology, Hannover Medical School, Hannover, Germany
Learning Objectives
1. To learn about the use of different embolic agents for embolisation of lower GI bleeding
2. To learn about pros and cons of different embolic agents for
embolisation of lower GI bleeding
3. To learn tips and tricks for optimal use of the different embolic
agents for lower GI bleeding
Lower gastrointestinal bleeding (LGIB) is defined as a bleeding distal to the ligament of Treitz, and it accounts for approximately 1/3 of
the cases of GI bleeding. The most frequent aetiology is diverticulosis, whereas tumours, inflammatory diseases, angiodysplasia and
other causes are less frequent (1,2). If LGIB is suspected, further interdisciplinary evaluation should be determined based on the clinical presentation. Endoscopy, capsule endoscopy and double balloon endoscopy can be used for evaluation and partially treatment.
Imaging tools for further evaluation include computed tomography
(CT), radionuclide red cell labelling and digital subtraction angiography. The sensitivity of angiography can be increased by provocative
angiography using vasodilators/anticoagulation.
Embolisation is usually indicated if medical and endoscopic treatments fail or are not possible. Contraindication for embolisation
in significant LGIB is only relative. Morbidity and mortality associated with embolisation is low compared with those associated
with surgery. Clinical management includes supportive therapies,
such as volumotherapy, and correction of coagulation disorders.
Anaesthesiology or ICU support is often necessary in acute LGIB.
Even if the bleeding source has been identified prior to an intervention, the quality of intraprocedural imaging is a key component of a
successful procedure. Intraprocedural cone-beam CT and guidance
techniques can facilitate superselective catheterisation for embolisation (3). A stable embolisation position should be established
using a suitable combination of sheath, guiding catheter, catheter
and/or microcatheter. Different types of coils, liquid embolic agents
and particles have been used for embolisation and should be chosen carefully depending on the embolisation strategy (4-6). The use
of vasoconstrictors has been reported. Methylene blue can be used
to mark a bowel loop for surgery if embolisation is not possible.
In the literature, outcome in terms of technical success and recurrence/ischaemia rate is generally favourable but varies in detail
depending on clinical and technical aspects (7,8).
In this presentation, the current data on the technical aspects of
LGIB embolisation, including those on embolisation strategy, catheterisation techniques and embolic agents, is reviewed.
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104.3
Outcomes of embolisation
L.B. Lönn
National Hospital; Rigshospitalet Department of Radiology, University
of Copenhagen; Faculty of Health Sciences, Copenhagen, Denmark
Learning Objectives
1. To learn about results of embolisation of lower GI bleeding
2. To learn about complications of embolisation for lower GI
bleeding
3. To learn about factors predicting the outcome of embolisation
for lower GI bleeding
How about the big picture?
Lower gastrointestinal bleeding (LGIB), i.e., bleeding distal to the ligament of Treitz, has an incidence of up to 87/100,000. Patients are
usually elderly with substantial comorbidity. The panorama ranges
from self-limiting lesions to life-threatening cases, including those
with transfusion, embolotherapy, and open surgery.
How about technical and clinical success after embolotherapy?
Technical and clinical success of embolization with microcatheter
technology is approximately 100% and 90%, respectively.
How about recurrence after treatment?
The recurrence of bleeding after interventions is approximately 15%.
Uncorrected coagulopathy might partially be the reason for recurrence during the first few days after embolization. However, studies have indicated that clinical ischemic bowel complications do not
increase if a reintervention is performed.
Which lesions are the most successful to treat and which are
not?
Common sources of bleeding are diverticula, polyps, and hemorrhoids. The treatment of diverticular bleeding has been reported
with a success range of 85%–97%, whereas angiodysplasia is more
challenging to treat. The rate of rebleeding in the latter group is
reported to be up to 40% in limited datasets.
How about complications after treatment?
Complications include groin hematoma, arterial dissections,
and contrast-induced renal impairment. More specific complications are non-target embolizations with the risk of bowel necrosis. Complications may occur even by experienced hands and with
superselective embolization techniques.
Will microsystems help to minimize complications?
Whether the catheter is in the target vessel or in its vicinity needs
to be verified using contrast injection. Which embolic material
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should be used? Many options may be present to consider. “Time,”
“coagulopathy,” “difficulty in using the material,” “technical skills,”
and “catheter position and bleeding point” should also be considered. Knowing what is available is also essential. What is best for this
patient? What can be done? There should be a balance between
more proximal and “safe” embolization, which lowers perfusion
pressure in the bleeding area, with a more effective but risky distal
embolization. The latter might cause ischemic damage in the target
area. Embolization in general might cause target organ ischemia,
and superselective embolization that helps avoid complications
should be performed.
What are the rates of complications after treatment?
Most post-embolization ischemic complications have no clinical significance. The signs of ischemia can include self-limiting abdominal
pain, which correlates with serum lactate levels. Bowel infarction is
rare but has been observed in 0%–20% of patients.
How about surgery?
Surgery is less frequently performed in patients with LGIB than in
those with upper GI bleeding. In general, surgery with an open intervention is performed only if no treatment has succeeded because of
the associated morbidity and mortality.
Can outcome of embolization for LGIB be predicted?
Risk stratification to define high- and low-risk patients with LGIB is
difficult and requires more research. The results in literature are
limited by considerable variations in criteria for discharge and in
the type of endotherapy. For more information, please refer to the
recently published article on the study on LGIB in UK (1).
References
1. Oakland K, Guy R, Uberoi R, Hogg R, Mortensen N, Murphy MF,
Jairath V; UK Lower GI Bleeding Collaborative. Gut. 2017 Feb 1
[Epub ahead of print].

104.4
Haemorrhoid embolisation
V. Vidal
Service de Radiologie, Hôpital Timone Adultes, Marseille, France
Learning Objectives
1. To learn about the principles and concepts of haemorrhoid
embolisation
2. To learn about the results and outcomes of haemorrhoid
embolisation
3. To learn about potential complications of haemorrhoid embolisation and how to avoid them
Hemorrhoidal disease is the most common anorectal condition,
with a prevalence of 4%–35%. One of its main chronic symptoms is
rectal bleeding. Its recurrence can alter the quality of life and can,
more rarely, cause anemia. Pain is less common, occurring only in
the event of a complication (congestive exacerbation, external hemorrhoidal thrombosis, and fissures). The most common treatment
involves hygiene and dietary measures, phlebotonics, and/or nonsurgical outpatient treatment (infrared photocoagulation and elastic band ligation).
The hemorrhoidal arteriovenous network is a normal vascular formation. There is a clear distinction between the external hemorrhoidal network below the dentate line (under the skin of the anal
margin dependent on the pudendal artery, which is a branch of the
inferior rectal artery) and the internal hemorrhoidal network located
in the upper part of the anal canal above the dentate line (in the
submucosal space depending on the superior rectal artery).
Internal hemorrhoids are now considered to result from an increase
in arterial blood flow from the superior rectal artery into the hemorrhoidal cushion (corpus cavernosum recti) (1). The replacement of
muscle tissue by connective tissue causes an expansion of the vascular network of the anorectal submucosa, initiating a negative vicious

SS / FC / HL / HTS / CM

13

circle of progressive vascular dilation and venous insufficiency leading to hemorrhoidal hyperplasia. This hyperplasia causes an increase
in blood pressure, arterial inflow, and anal pressure in the corpus
cavernosum recti. The lower part of the rectum and the anal canal
are known to be supplied with blood by the inferior and middle rectal arteries, both of which have origins (pudendal artery and iliac
network, respectively) at some distance from the inferior mesenteric
artery (2). By contrast, the mechanical function of the corpus cavernosum recti is dependent on the influx of arterial blood from the
branches (superior rectal arteries) of the inferior mesenteric artery.
Ten years ago, proctologists developed a new type of treatment:
elective transanal Doppler-guided hemorrhoidal artery ligation
(DG-HAL). DG-HAL technique involves the identification and ligation of the superior rectal arteries under transanal Doppler guidance. The ligation of the superior rectal arteries provides a significant reduction in the arterial blood flow to the hemorrhoid and is
effective in treating hemorrhoidal disease (3).
It was feasible that this technique could be compatible with embolization. Thus, we have previously reported that arterial ligation can
be performed with coils in the terminal branches of the superior rectal arteries via the endovascular route (4).
The advantages of Emborrhoid and DG-HAL techniques over surgery are that it maintains the hemorrhoidal tissue in place, preserves
anal continence without rectal wounds (no local care), causes significantly less pain, and avoids the complications of open surgery, thus
allowing a faster return to activity.
“Emborrhoid” embolization is performed using the right femoral route. The inferior mesenteric artery is catheterized using a
Simmons catheter. The superior rectal arteries are then catheterized
using a microcatheter. Coils used for the embolization are 0.018-inch
long, with 2–3 mm in diameter.
Technical success of the Emborrhoid technique has been reported in
up to 90% of patients. Clinical success of the Emborrhoid technique
has been reported in 74%–83% of patients with no complications (2,
5).
The main advantages of the Emborrhoid technique are as follows:
Patients feel absolutely no pain.
No major complication, especially no ischemic or continence complication, is related to the Emborrhoid technique.
This technique is available for outpatients.
Patient can return to activity the day after embolization.
Embolization allows a complementary treatment if essential.
The technique can be easily performed within an hour.
Endovascular treatment offers many benefits, including the complete visualization of all branches of superior rectal arteries and
anastomoses with middle and inferior rectal arteries (6). Using the
DG-HAL technique, all arteries may not be detected, which can lead
to incomplete treatment especially if anastomoses are present.
Embolization eliminates the risk of direct anorectal trauma.
The results of our previous study (7) have confirmed the favorable
clinical results of previous studies and have also objectively demonstrated that at 1 month after embolization, hemorrhoidal bundles significantly decrease in size; that embolization particles do not
cause ischemia in histology; and that the sphincter exhibits a normal
physiology 1 month after embolization.
We hypothesized that embolization is more effective with particles
because they cause a more distal hemorrhoidal plexus embolization, thereby restricting the superior rectal arteries reloads by the
middle rectal arteries.
A randomized controlled study is warranted for confirming the benefits of this technique.
Many patients suffer from hemorrhoids but do not complain to physicians because they do not wish to have an endorectal treatment.
We believe that if a pain-free treatment for this condition is offered
to outpatients, more patients will seek treatment.
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Given the preliminary results reported in our studies, we believe that
there is sufficient evidence to include embolization in therapeutic
options for patients with bleeding related to hemorrhoidal disease.
We have demonstrated that distal coil embolization of superior rectal arteries to stop chronic bleeding is safe and effective.
The results of our previous study (7) have demonstrated that embolization of superior rectal arteries with particles does not lead to
ischemia. Particle embolization leads to more distal embolization of
the hemorrhoidal plexus, lower than the anastomoses with the middle rectal arteries. New embolic agents may provide an opportunity
for the development of the Emborrhoid technique.
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Controversy Special Session
Controversies in endovascular therapy
201.1
Drug-coated balloons (DCB) as an all-comers therapy: PRO
G. Tepe
Diagnostic and Interventional Radiology, Medical Centre of Rosenheim,
Rosenheim, Germany
Learning Objectives
1. To learn the designs of the drug-eluting balloon trials in the
popliteal artery
2. To learn the current role of drug-eluting balloons in the popliteal
artery
3. To learn outcomes following DCBs in the popliteal artery
There is no single treatment in endovascular therapy that has generated such a broad clinical database as drug-coated balloon
(DCB) therapy for femoro-popliteal disease. In the first step, most
DCBs have been tested on TASC A and B lesions against plain balloon angioplasty. Nevertheless, there are currently all-comers studies available which reflect the daily clinical reality. It has been shown

Abstract Book
that all lesions including long lesions, total occlusions, and calcified
stenosis benefit form DCB treatment. In a recently published multivariate analysis, the only predictors that reduced the effectiveness of
DCBs were CLI and a lower dose of drug coating. This suggests that
conventional treatment with no drug delivery has a higher restenosis rate. On the other hand, because no major side effects which
can be attributed to DCBs have been described, a patient not being
offered local drug treatment for the prevention of restenosis cannot
be justified. This makes DCB an all-comers therapy.

201.2
Drug-coated balloons (DCB) as an all-comers therapy: CON
J.A. Reekers
Radiology, AMC, Amsterdam, Netherlands
Learning Objectives
1. To learn the designs of the drug-eluting balloon trials in the
popliteal artery
2. To learn the current role of drug-eluting balloons in the popliteal
artery
3. To learn outcomes following DCBs in the popliteal artery
The only drug available for drug-coated balloons (DCBs) is paclitaxel, which is a cytostatic drug. Paclitaxel delivered at the site of
angioplasty initiates local apoptosis, long-lasting vessel wall necrosis, inflammation, and subsequent diminished local anticoagulation protection. Due to this local cytostatic action, the neointimal
hyperplasia is blocked for some time. This blockage results in a better local vessel patency. However, in patients with intermittent claudication, which are the body (often more than 90%) of the studied
patients, local vessel patency is often not directly related to the clinical outcome beyond 12 months. Intermittent claudication is a multifactorial disease in which SFA stenosis plays a role, which remains
unclear. This is best illustrated by the fact that supervised exercise
training (SET) has the same clinical outcome after 12 months as local
PTA. No vessel, however, reopens during SET. Therefore, as long as a
superior clinical benefit of DCBs has not been proven in a well-conducted randomized trial, standard PTA will be the first choice. There
might be an exception for early restenosis after PTA, but this indication is more experimental than evidence based. Although using the
word POBA (plain and old) for this technique makes it seem linguistically proven to be outdated and inferior, scientifically, standard PTA
is still the first choice.
References
1. Reekers JA, de Vries CJ. A Decade of Drug-Eluting Technology
in Peripheral Arterial Disease: Blurred by Dissembling Evidence.
Cardiovasc Intervent Radiol. 2016;39(12):1678-1680.

201.3
Stent graft is the technique of choice for treatment of popliteal
aneurysms: PRO
T. Pfammatter
Division of Diagnostic and Interventional Radiology, University Hospital
Zürich, Zurich, Switzerland
Learning Objectives
1. To learn the designs of the stent graft trials for popliteal
aneurysm treatment
2. To learn the current role of stent grafts for popliteal aneurysm
treatment
3. To learn outcomes following stent grafts for popliteal aneurysm
treatment
No abstract available.
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201.4
Stent graft is the technique of choice for treatment of popliteal
aneurysms: CON
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Fundamental Course
Therapy of variceal bleeding (TIPS and BRTO)

K. Deloose
Dept. Vascular Surgery, AZ St. Blasius, Dendermonde, Belgium

202.1

Learning Objectives
1. To learn the designs of the stent graft trials for popliteal
aneurysm treatment
2. To learn about the current role of stent grafts for popliteal
aneurysm treatment
3. To learn outcomes following stent grafts for popliteal aneurysm
treatment

M. Rössle
Gastroenterology, University Hospital and Praxiszentrum, Freiburg,
Germany

No abstract available.

201.5
Catheter-directed thrombolysis or pharmaco-mechanical
thrombectomy always for ilio-femoral DVT: PRO
G.J. O’Sullivan
Interventional Radiology, U.C.H. Galway, Galway, Ireland
Learning Objectives
1. To learn about the devices which can be used for ilio-femoral
thrombolysis
2. To learn about differences in clinical results after ilio-femoral
thrombolysis and conservative treatment
3. To learn about the possible drawbacks of ilio-femoral thrombolysis
No abstract available.

201.6
Catheter-directed thrombolysis or pharmaco-mechanical
thrombectomy always for ilio-femoral DVT: CON
R. de Graaf
Radiology and Interventional Radiology, Maastricht University Medical
Centre, Maastricht, Netherlands
Learning Objectives
1. To learn about the devices which can be used for ilio-femoral
thrombolysis
2. To learn about differences in clinical results after ilio-femoral
thrombolysis and conservative treatment
3. To learn about the possible drawbacks of ilio-femoral thrombolysis
No abstract available.
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Indications for TIPS in variceal bleeding

Learning Objectives
1. To understand pathophysiology and prognosis of oesophageal
and gastric variceal bleeding
2. To learn about strategy in management of patients with variceal
bleeding
3. To learn about current indication criteria for TIPS in acute and
recurrent variceal bleeding
Variceal bleeding is a major cause of death in patients with cirrhosis. Treatment depends on the stage of the disease with a potential indication of TIPS in acute bleeding and in the secondary prophylaxis of rebleeding. In case of acute bleeding, TIPS increases survival in patients with a high risk of early rebleeding. These patients
are defined by a greater portosystemic pressure gradient or by their
Child–Pugh class and presentation at endoscopy. Thus, compared
with medical treatment, TIPS doubled survival from 35% to 70% in
patients with a pressure gradient of >20 mmHg (1) and improved
survival from 60% to 90% in patients with Child–Pugh class B and
active bleeding at endcosopy or Child–Pugh class C (2). Interestingly,
HE was not different during a follow-up of 2 years. With respect to
secondary prophylaxis, results of more than 10 randomized studies with bare stents did not show a survival benefit of TIPS (3). This
was recently confirmed by 2 studies using covered stents. A German
multicenter study implanted 8-mm Viatorr stents together with the
option of variceal embolization (4). A Dutch study implanted 10-mm
Viatorr stents with additional embolization in 24% of patients (5).
Although rebleeding rates were higher in the medical groups,
survival was not different. In addition, hepatic encephalopathy
increased significantly by TIPS. These studies clearly demonstrate
that early (within 1–4 days after bleeding) but not delayed TIPS
implantation has a positive effect on survival. If patients are stabilized without having had an early rebleed, TIPS cannot prolong survival, although it effectively prevents rebleeding. Obviously, during
long-term follow-ups after the index bleed, most patients die from
causes other than variceal bleeding; therefore, prevention of variceal bleeding seems to play a secondary role. This explains the recommendation of using TIPS as the secondary prophylaxis only if
patients fail medical treatment (6).
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Influence of portal hypertension and its early decompression
by TIPS placement on the outcome of variceal bleeding.
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202.2
Adjunctive embolotherapy of variceal bleeding in TIPS
I.K. Tesdal
Department of Radiology, Klinikum Friedrichshafen, Friedrichshafen,
Germany
Learning Objectives
1. To learn about angiographic anatomy of gastro-oesophageal
varices
2. To learn about indications and various techniques for gastrooesophageal varices embolisation
3. To review results of variceal embolisation as an adjunctive
therapy in the literature
Takase et al (1) studied the relationship between the embolization
range and rebleeding rate by performing percutaneous transhepatic
portography before and after endoscopic sclerotherapy. They found
that embolization of both esophageal varices and their feeder vessels is essential in lowering the recurrence rate after sclerotherapy.
The data from our angiographic follow-up study (2) support the
findings of Takase et al (1). Majority of our patients had shunt stenosis with recurrence of portal hypertension, but the patients who
had originally undergone embolization during angiography seldom demonstrated a filling of collateral vessels, and these patients
were free of rebleedimg in most cases. The long-term rebleeding
rate after 4 years in patients undergoing TIPS in combination with
adjunctive embolotherapy of gastroesophageal collateral vessels
was only 19% in comparison with 47% in patients undergoing TIPS
creation alone, and this difference was statistically significant (2).
Our data analysis showed an independent overall effect of variceal
embolotherapy on rebleeding (P < .001).
A meta-analysis to compare the incidence of shunt dysfunction,
variceal rebleeding, encephalopathy, and death between patients
treated with TIPS alone and those treated with TIPS combined with
variceal embolization was conducted in a study by Qi et al (3). Six
articles were included in the study. Types of stents were covered (n
= 2), bare (n = 2), mixed (n = 1), and unknown (n = 1). Varices were
angiographically embolized by coils in six studies. Additional liquid agents were employed in three studies. Compared with the TIPS
alone group, the TIPS combined with variceal embolization group
had a significantly lower incidence of variceal rebleeding (OR 2.02,
95% CI 1.29–3.17, P = 0.002) but a similar incidence of shunt dysfunction (OR 1.26, 95% CI 0.76–2.08, P = 0.38), encephalopathy (OR 0.81,
95% CI 0.46–1.43, P = 0.47), and death (OR 0.90, 95% CI 0.55–1.47, P
= 0.68). The authors conclude that adjunctive variceal embolization
during TIPS procedures might be beneficial in the prevention of variceal rebleeding. A further remarkable conclusion in this study was
that only 2 of the 6 studies they included had a high study quality
(2, 4); thus, they recommend additional well-designed randomized,
controlled trials with a larger sample size and use of covered stents
to confirm these findings.
Our data and analysis of literature suggests that the combination
of treating portal hypertension (TIPS) and adjunctive embolotherapy of gastroesophageal collateral vessels significantly lowers the
rebleeding rate in comparison with TIPS alone.
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202.3
Balloon-occluded retrograde transvenous obliteration for the
management of gastric varices
J. Koizumi1, T. Hara1, T. Sekiguchi1, T. Ichikawa2
1Diagnostic Radiology, Tokai University School of Medicine, Isehara,
Japan, 2Department of Diagnostic Radiology, Tokai University School

of Medicine, Kanagawa, Japan

Learning Objectives
1. To learn about anatomy of gastric varices relevant to BRTO
2. To learn about indications and technique in acute and recurrent
gastric variceal bleeding
3. To learn about results and complications
Because most gastric varices drain into the inferior phrenic vein,
which later joins the left renal vein to form the gastrorenal shunt
(GRS) (80%–85% of cases) or the inferior vena cava just below the
diaphragm to form the gastrocaval shunt (GCS) (10%–15% of cases),
transvenous obliteration of gastric varices can be performed.
The basic clinical indications for BRTO are gastric variceal bleeding
(impending, prior, current, or active) and hepatic encephalopathy.
The relative contraindications include uncorrected coagulopathy
associated with liver failure, segmental portal hypertension due to
splenic/portal vein thrombosis, and uncontrolled esophageal variceal bleeding. Before BRTO, planning MDCT or MRI is performed to
identify the target varicose veins and portosystemic shunt and to
verify the patency of possible venous approaches. After advancing
a balloon catheter into GRS/GCS through the jugular or femoral vein,
venography under balloon inflation at GRS is performed. When the
entire gastric varices are revealed, sclerosant agents can be injected.
If not, a catheter should be advanced deeper into GRS/GCS or small
retroperitoneal collaterals (azygos, hemiazygos, ascending lumbar,
cardiophrenic veins, etc.) should be obliterated using coils or a small
amount of sclerosant until the target varices appear (downgrading
technique). The patient’s habitus change is also sometimes useful.
As a sclerosant agent, liquid ethanolamine oleate has been traditionally used, although it may cause hemolysis and require haptoglobin
to prevent renal failure. The authors succeeded in reducing the complications by introducing foam polidocanol (3%) diluted 5 times by
air after replacing blood by CO2 on venography. US has developed
BRTO using foam STS with lipiodol. C-arm CT is very useful to confirm the sclerosant into the target varices during BRTO. To prevent
spillage of sclerosant into systemic vein, indwelling of the balloon
catheter for several hours has been recommended, although it is a
burden for the patient and has a potential risk of infection and logistic problems. Now, vascular plugs or glue can be applied instead of
long inflation of a balloon catheter.
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Portal decompression with TIPS alone is reported to control bleeding from gastric varices in 50%–63% of cases, whereas BRTO is
reported to control bleeding in 87%–100%. The relapse rate is also
very low (0%–10%). However, catastrophic complications, including shock, hemolysis, renal tubular dysfunction following hemoglobinuria, and ARDS, are reported after the administration of ethanolamine oleate. Using foam, the net doses of sclerosant can be
reduced, leading to less hemolysis and intravascular coagulation.
Hemoglobinuria is also rarely observed despite no use of haptoglobin. Aggravation of portal hypertension is more or less inevitable by
BRTO.
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with coils or plugs may not be sufficient because GV may recruit
additional inflow veins to maintain the patency of varices. It has
also been shown that GV bleed at a lower pressure than EV. Thus,
for patients with GV and a gastrorenal shunt, it is recommended
to embolize the entire varix with a sclerosant rather than simply
embolizing the inflow vein. This can be done through an antegrade
approach using TIPS or by performing a simultaneous or subsequent BRTO.
BRTO is recommended to obliterate GV in patients with isolated GV
(i.e., no EV, ascites, or hydrothorax) or encephalopathy. The rebleeding rate is equivalent between both procedures, with less incidences
of encephalopathy when performing a BRTO procedure. It is worth
noting that patients will have sequelae of worsening portal hypertension after BRTO. Thus, close surveillance of EV with endoscopy is
recommended. In addition, approximately 7%–10% of patients will
have significant ascites or hydrothorax requiring TIPS placement
after BRTO.
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203.1

TIPS versus BRTO for the management of gastric varices
S. Sabri
Radiology, University of Virginia, Charlottesville, VA, United States of
America
Learning Objectives
1. To learn about possible failure and complications of TIPS and
BRTO and relevant results of these methods in variceal bleeding
management
2. To review contradictions in the literature on variceal bleeding
control between TIPS and BRTO
3. To learn when to prefer BRTO over TIPS
Creation of TIPS is commonly used to manage bleeding gastric varices (GV), with reported low rebleeding rates. A BRTO procedure has
been described as an alternative treatment method for the management of bleeding GV, especially for varices in the gastric fundus or
cardia, which are often associated with spontaneous gastrorenal
shunts.
A few studies have compared the effectiveness of TIPS and BRTO in
treating gastric varices. In general, TIPS is preferred when patients
have associated high-risk esophageal varices (EV), ascites, or hydrothrax. In these cases, portal hypertension decompression is the preferred method. However, simply embolizing the inflow of the shunt

Special Session
Therapies for HCC based on size criteria
Surgical options and realistic need
V. Mazzaferro
Chirurgia Apparato Digerente e Trapianto di Fegato, National Cancer
Institute, Milan, Italy
Learning Objectives
1. To learn about suitable surgical techniques
2. To understand indications and contra-indications for resection
and LTX within and beyond BCLC
3. To learn about the outcome of surgery in comparison to other
therapies
No abstract available.
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203.2
IO in small tumours
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 suitable ablative techniques
2. To understand indications and contra-indications for ablation
within and beyond BCLC
3. To learn about the outcome of ablation in comparison to other
therapies
If liver transplantation in patients with small HCC is not possible,
alternative curative therapies, namely thermal ablation and surgical
resection, can be performed. Although surgery provides better disease free survival, overall 3- and 5-year survivals are similar between
surgery and minimally invasive ablation. However, this conclusion
does not reflect the complexity in decision-making for patients with
very early or early HCC. The main predictive factors for similar results
between surgery and ablation are the size of the tumor (in favor of
surgery) and the liver function (in favor of ablation). Depending on
expertise and technical aspects, complete treatment of HCC may be
achieved with ablation, with a maximum size ranging from 2 to 3 cm
or even up to 5 cm if ablation is combined with transarterial chemoembolization. However, other important factors, such as comorbidity of the patient with cirrhosis, location of the HCC in the liver, compliance of the patients, and the possibility of patient follow-up by
the physician, influence the clinical results, with one advantage of
ablation being the repeatability of the treatment. Patients with HCC
are the best example for a systematic presentation and discussion
in an interdisciplinary liver tumor board. In addition, at centers specializing in interventional oncology, advantages of ablation, such as
minimal invasiveness, low complication rates, and the possibility to
repeated ablation in case of a new HCC or even relapse, play important roles in the final decision.

203.3
IO in intermediate sized tumours
R. Cioni
University of Pisa, Division of Interventional Radiology, Pisa, Italy
Learning Objectives
1. To learn about suitable ablative techniques
2. To understand indications and contra-indications for ablation
within and beyond BCLC
3. To learn about the outcome of ablation in comparison to other
therapies
Hepatocellular carcinoma (HCC) represents one of the few cancers
for which locoregional treatments are considered useful in curing and/or prolonging survival, which is included in international
guidelines (1-3). This is due to the unique nature of HCC that manifests in most patients with underlying virus- or alcohol-related cirrhosis. Therefore, treatment choice in patients with HCC is based
not only on tumour staging, as in the great majority of cancers, but
also on the careful evaluation of liver function and physical status.
Another specific feature of HCC is that it is the only tumour that can
be cured by organ transplantation, with the aim of treating both
cancer and underlying liver disease (1-3). These characteristics configure a complex scenario and prompt the need for close cooperation among interventional oncologists, surgeons, hepatologists and
anaesthesiologists.
Decision-making for the treatment of HCC is supported by guidelines endorsed by the following societies worldwide: European
Association for the Study of the Liver (EASL) and the European
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Organisation for Research and Treatment of Cancer, American
Association for the Study of Liver Diseases (AASLD), Asian Pacific
Association for the Study of Liver, and Korean Liver Cancer Study
Group and the Japan Society of Hepatology (1-5). Differences in
recommendations among guidelines mirror the differences in cancer epidemiology, techniques availability and expertise in various
countries.
The Barcelona Clinic Liver Cancer (BCLC) classification has emerged
during recent years as the standard classification that is used for the
clinical management of patients with HCC (6,7). This classification
links stage stratification with a recommended treatment strategy
and defines the standard of care at each tumour stage. It has been
endorsed by an EASL panel of experts and the AASLD guidelines
(1,2). According to the BCLC staging system, refined in 2016, imageguided tumour ablation is recommended in patients with very earlyand early-stage HCC (7). Despite the widespread implementation of
surveillance programmes, more than half of the patients with HCC
are diagnosed late, when curative treatments cannot be applied. In
addition, in a high proportion of patients, the disease recurs after a
curative therapy. For patients presenting with multinodular HCC and
relatively preserved liver function, the absence of cancer-related
symptoms, and no evidence of vascular invasion or extrahepatic
spread, i.e. patients classified as having intermediate-stage HCC
according to the BCLC staging system, transcatheter arterial chemoembolisation (TACE) is the current standard of care. Although antitumour activity and promising survival results have been reported in
cohorts of patients with advanced HCC treated with radioembolisation, systemic treatment with the multikinase inhibitor sorafenib is
still recommended for such patients (1,2,7).
Patients with solitary intermediate-sized HCC (3–5 cm), even if not
specifically categorised by current guidelines, can be considered
as a specific subset of patients early-stage HCC. The tumour size
make ablation alone unlikely to be a radical treatment with current techniques, but theoretically, TACE does not represent a treatment option at this stage. When clinically significant portal hypertension and abnormal bilirubin levels contraindicate surgical treatment, a combination of TACE followed by RFA has been used to
minimise heat loss due to perfusion-mediated tissue cooling and
increase the therapeutic effect of RF ablation (8). The results of a
recent meta-analysis have shown that RFA plus TACE significantly
improve the overall 1- and 3-year survival rates compared with those
by RFA alone in patients with a single HCC of >3 cm (9). TACE with
drug-eluting beads has also been performed after an RF ablation
procedure to increase tumour necrosis by exposing the peripheral
part of the tumour to high drug concentration, whereas only sublethal temperatures may be achieved in a standard RF ablation treatment (10). Further research to determine optimal methods of combining chemotherapeutic regimens (both agent, route of administration, time interval between TACE and RFA or vice versa) with RF
ablation is needed. It has been suggested that a single-step ‘combined’ approach, with both procedures performed in the same session, enables the achievement and amplification of the synergistic
effects of RFA and TACE (11). Moreover, initial reports have suggested
that with the use of current MWA devices, percutaneous ablation of
HCCs of up to 5 cm can be achieved with high efficacy (12,13).
Researchers and companies are also exploring new strategies for
increasing the results of ablation. A phase III, randomised, doubleblinded, placebo-controlled study (HEAT trial) investigating the
efficacy and safety of lyso-thermosensitive liposomal doxorubicin
in combination with RFA compared with those of RFA alone in the
treatment of non-resectable HCC has recently been completed (14).
When heated to ≥40°C during an RFA procedure, lyso-thermosensitive liposomal doxorubicin produces high drug concentration in the
surrounding margins of the ablation zone. RFA plus lyso-thermosensitive liposomal doxorubicin did not improve the efficacy of normal practice RFA. However, among the 285 patients with a solitary
lesion who received at least 45-min RFA dwell time, the hazard ratio
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for overall survival was 0.63 (95% CI: 0.41–0.96; p = 0.04) (49). The
OPTIMA study is currently ongoing to test the hypothesis that adding lyso-thermosensitive liposomal doxorubicin to a standardised
RFA lasting ≥45 min increases survival compared with that by standardised RFA alone (15).
Patients with large solitary tumours (>5 cm) deserve a special mention. Even if these patients cannot be considered as having earlystage HCC because they do not qualify for transplantation, no upper
limit of size for surgical resection is specified in the BCLC flowchart,
and these patients should not escape surgical referral because
their tumours are too large (16). It has been suggested that patients
with large solitary tumours may benefit from surgery because of
decreased surgical mortality and because patients with operable
large solitary tumours may be a self-selected group with low tendency for multifocal disease (16). Different ablative modalities are
not currently providing sufficient ablation volume to successfully
treat these tumours, and when tumour size is >5 cm, the advantages
of combination therapies appear negligible (17). On the other hand,
the results of TACE as a stand-alone therapy for tumours of >5 cm,
which are characterised by heterogeneous structure and vascularisation, are suboptimal, with a high rate of incomplete response and
postembolisation syndrome (18). In this setting, transarterial radioembolisation, in which the main antitumour effect is provided by
radiation and the embolic effect of microparticles containing radionuclide (yttrium-90) is negligible, has been suggested as a treatment option (19).
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203.4
IO in “early-advanced” tumours
J.-F.H. Geschwind
Radiology and Biomedical Imaging, Yale University School of Medicine,
New Haven, CT, United States of America
Learning Objectives
1. To learn about suitable ablative techniques
2. To understand indications and contra-indications for ablation
within and beyond BCLC
3. To learn about the outcome of ablation in comparison to other
therapies
No abstract available.

Special Session
Uterine fibroid embolisation
204.1
Minimally invasive surgical alternatives
T.H. Hess
Gynäkologie, Kantonsspital Winterthur, Winterthur, Switzerland
Learning Objectives
1. To learn different minimally invasive surgery techniques
2. To learn about patient selection
3. To learn about outcome (including re-intervention)
No abstract available.
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204.2

204.4

Comparison to HIFU

Adenomyosis

M. Matzko
Abt. Radiologie, Klinikum Dachau, Dachau, Germany

T. Bilhim
Interventional Radiology, Saint Louis Hospital, Lisbon, Portugal

Learning Objectives
1. To learn about MR-HIFU technique
2. To learn how to best select patients (including exclusion criteria)
3. To learn about outcomes (including re-intervention)

Learning Objectives
1. To learn how to diagnose adenomyosis
2. To learn about technical differences compared to UFE
3. To learn about outcome after embolisation
Adenomyosis may be present in 9%–31% of uteri after hysterectomy
and involves ectopic growth of endometrial tissue within the myometrium, typically near the endometrial–myometrial junction zone
(JZ). The prevalence of symptoms attributable to adenomyosis can
be as high as 70% in women aged 40–50 years. Typical symptoms
of adenomyosis include dysmenorrhea, metrorrhagia, and menorrhagia, which are non-specific and overlap with those of other disorders, such as uterine leiomyomas, endometriosis, or uterine malignancies. Thus, imaging using transvaginal sonography and magnetic resonance (MR) as main techniques plays a critical role in the
diagnosis. The sensitivity and specificity rates of MR in the diagnosis of adenomyosis are 78%–88% and 67%–93%, respectively. The
following imaging findings are suggestive of adenomyosis: asymmetric enlargement of the uterus wall, widening of the JZ (≥12 mm),
and <3-mm-large cystic lesions within the thickened JZ and myometrium. These changes may be diffuse or focal (1).
Technically, uterine artery embolization (UAE) for adenomyosis does
not substantially differ from than that for uterine fibroids. Uterine
arteries are accessed bilaterally, and embolic agents are injected
distally to the cervicovaginal branches through 4-5 Fr catheters
and/or 2.5-3.0 Fr coaxial microcatheters. To allow a deeper penetration, some authors prefer to reduce the size of embolic particles in UAE for adenomyosis compared with that of embolic particles used in UAE for fibroids. A wide range of embolic agents and
their particle sizes have been reported in the literature: non-spherical polyvinyl alcohol particles of 255–900 μm; trisacryl gelatin microspheres (Embospheres) of 500–700 μm and 700–900 μm; polyvinyl
alcohol hydrogel spheres (Bead Block) of 700–900 μm; calibrated
polyzene F-coated hydrogel microspheres (Embozene) of 500, 700,
and 900 μm. Most authors prefer to start embolization with smaller
particles to allow a deeper penetration of the embolic agents and
increase the particle size when judged necessary. The use of additional embolic agents as gelfoam to complete UAE varies according
to operator and institutional preferences. The reported end point
of embolization is usually complete stasis of contrast in the distal
ascending segment of the uterine artery on both pelvic sides without detectable residual flow (residual flow in only the lower uterine segment). To achieve greater ischemia, some authors advocate
a more aggressive end point in UAE for adenomyosis than in that
for fibroids. When using microspheres, some centers opt to check
the stability of the end point after 3–5 minutes to see if additional
embolic agents are needed (1-6).
Outcomes are different if pure adenomyosis or adenomyosis and
fibroids are present. The reported improvement rates for pure adenomyosis are 83.3% after a median follow-up of 9.4 months and
64.9%–70% after a median follow-up of 5 years. An average JZ thickness reduction is of 33%, tumor volume reduction is of 77%, and
uterine volume reduction is of 42%. More than 70% of patients show
devascularization of adenomyosis on MR imaging after UAE, with a
JZ thickness reduction of 19.8%–61.4%. Treatment success rates after
5 years are reported to reduce to 55%–57%. During long term, dysmenorrhea and bulk-related symptoms remain controlled in 75%–
93% of patients. However, menorrhagia control in achieved in only
55% of patients. If adenomyosis and fibroids are present, success

No abstract available.

204.3
Fertility
A.-M. Belli
Dept. of Radiology, St. George’s Hospital, London, United Kingdom
Learning Objectives
1. To learn about possible fertility impairments after UFE and how
to prevent them
2. To learn which fibroids are likely to influence fertility
3. To learn about the possible role of UFE to enhance fertility
Current evidence confirms that uterine fibroid embolisation
improves the quality of life and is a safe, efficacious and cost-effective treatment for symptomatic fibroids.
However, the current data are insufficient to provide strong evidence on its utility in women desiring fertility. Uterine fibroids
are implicated as a cause of subfertility even if the uterine cavity
appears hysteroscopically normal. Fibroids are implicated as the
sole cause of infertility in less than 3% of such patients. The fibroid
location may be important as submucosal fibroids are implicated in
decreased fertility and increased pregnancy loss. Despite this, many
women with large fibroids conceive without difficulty.
There seems to be no recognisable adverse impact on fertility on
using uterine artery embolisation in the management of women
with post-partum haemorrhage. However, women with symptomatic fibroids who present for treatment tend to be older and to have
completed their families, making comparison with long-standing
surgical procedures, such as myomectomy, difficult.
A systematic review of the literature in 2013 that compared the
cumulative pregnancy rate following UFE with the age-adjusted rate
in the general population (mean age, 36 years) and concluded that
68% rate was comparable. However, a review in 2010 highlighted
higher spontaneous abortion and post-partum haemorrhage rates
in the UFE population than in the controls with non-UFE fibroids.
Whether UFE can be used to increase fertility is an interesting question and may depend on the position and size of the fibroids and
how they may be impacting fertility. The beneficial effect of myomectomy is also weak. A literature on myomectomy reports pregnancy rates of 8%–46%, whereas those after UFE are 8%–47%.
It is acknowledged that UFE may transiently occlude arterial flow to
the ovary, but despite this the incidence of clinically apparent injury
to ovarian reserve is low, with most women experiencing amenorrhoea being over 45 years of age. The method of embolisation may
have an effect. It is possible that aiming for stasis may increase the
risk of occlusion of the ovarian arteries, but there is no evidence to
support this theory.
All studies conclude that further research is needed in this area.
The results of one more RCT (the FEMME trial) that assesses ovarian
reserve after UFE and myomectomy are awaited.
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rates tend to be higher, with clinical success of 92.9% after a median
follow-up of 10.7 months and of 82.4% after a median follow-up of
34.2 months. Approximately 13%–18% of women undergo hysterectomy after failed UAE (1-6).
UAE allows long-term preservation of the uterus in majority of
patients with adenomyosis, with most patients remaining asymptomatic. Best results after UAE are observed in uterine adenomyosis
with predominant uterine leiomyomas as opposed to predominant
uterine adenomyosis with minor fibroid disease or pure adenomyosis. The outcome after UAE in patients with adenomyosis has been
correlated to the vascularity of the lesion measured during angiography before embolization and to the baseline thickness of the
JZ, with thicker baseline JZ correlating with poorer outcomes (2-6).
Further research to compare the efficacy and safety of UAE with conventional hysterectomy and medical management is warranted.
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Special Session
Importance of R&D in IR
301.1
From an idea to a product
T.W.I. Clark
Radiology Department, Penn Presbyterian Medical Center,
Philadelphia, PA, United States of America
Learning Objectives
1. To learn how to protect an idea
2. To learn how to choose collaborators
3. To learn from successful examples
As a procedural-based specialty, interventional radiologists practice
within a diverse field that is well suited for innovation. Ideas often
start by observing which techniques, devices, or processes are lacking or in need of improvement.
The journey from the inception of the concept of the device to a
commercial product can be a long process and approached using
various routes. This presentation will compare different strategies
by four interventional radiologists, who as physician-inventors, successfully commercialized their technologies.
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301.2
Research data mandatory for guidelines
J.I. Bilbao
Dept. of Radiology, Clinica Universidad de Navarra, Pamplona, Spain
Learning Objectives
1. To learn how guidelines are put together
2. To learn about the growing importance of guidelines
3. To learn about new guidelines with IR involvement
No abstract available.

301.3
New concepts beyond simple IR
J.-F.H. Geschwind
Radiology and Biomedical Imaging, Yale University School of Medicine,
New Haven, CT, United States of America
Learning Objectives
1. To learn about ways to learn from others
2. To learn how to adapt new concepts in today’s regulated
medicine
3. To learn about promising examples of new concepts
No abstract available.

301.4
What NIBIB can offer to IR research
K. Kandarpa
Research Sciences & Strategic Directions, NIH/NIBIB, Bethesda, MD,
United States of America
Learning Objectives
1. To learn about NIBIB
2. To learn how to apply for a grant
3. To learn how a European IR can get involved
The mission of the National Institute of Biomedical Imaging and
Bioengineering (NIBIB/National Institutes of Health, USA) is to lead
the development and accelerate the application of biomedical technologies for improving human health. NIBIB has a unique role as it
supports the convergence of technology with the physical, engineering, and biomedical sciences, which thereby enhances the mission of other NIH institutes. Medical Imaging has evolved from being
purely anatomical to one that currently provides functional information, which includes organ physiology and motion. Image-guided
therapy has also evolved into “information-guided” therapy by
incorporating a variety of measurements of tissue properties (e.g.,
typing, viability, deformation, and “omics”). This presentation will
provide examples of such advances and a glimpse into the future.
Research grant funding mechanisms available through NIBIB/NIH for
interested interventional radiologists, information on the types of
NIH grants and resources available, and eligibility criteria for them
will be discussed.
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Varicose vein: time for IR
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References
1. McBride K. Changing to endovenous treatment for varicose
veins: How much more evidence is needed? Surgeon 2011; 9:
150-159.

302.1
Setting up a varicose vein service

302.3

J.A. Brookes
University College Hospital, Multidisciplinary Endovascular Team,
London, United Kingdom

L. Oguzkurt
Radiology, Koc University Hospital, Istanbul, Turkey

Different techniques for truncal ablation

Learning Objectives
1. To learn about the necessary infrastructure and personnel
2. To learn how to communicate with referring physicians
3. To learn how to organise an outpatient clinic
No abstract available.

302.2
Clinical evaluation including Doppler ultrasound
M.L. Åkesson
Department of Clinical Sciences, Lund University, MedVASC AB, Malmö,
Sweden
Learning Objectives
1. To learn about clinical symptoms of venous insufficiency
2. To learn about Duplex criteria for venous reflux
3. To learn about classification of varicose veins
Varicose veins are a common manifestation of venous incompetence in the lower limb and appear as dilated, elongated or tortuous superficial veins. Venous disease of the legs causes considerable morbidity and is also costly, with approximately 2% of national
healthcare resources being spent on treatment. The goal of varicose
vein surgery is not only to remove reflux but also to minimize visible
varicose veins.
The preoperative clinical examination should inspect the leg for
oedema, eczema, healed leg ulcer or persistent ulcer as well as for
the distribution of the varicose vein from the groin and distally.
The preoperative anamnesis should include symptoms and durability and also carefully cover thromboembolic disease and a family history. Heterozygous APC resistance will require prophylactic
and postoperative LWH treatment. In homozygous APC resistance,
the risk of accidental deep thrombosis is increased and treatment
risks should be carefully considered. Information about the patient’s
use of compression stockings and the effect of this use is important
information. The patient should be informed about the different
treatment techniques and the risk of different treatment options,
such as postoperative bleeding and the risk of thrombosis.
A preoperative ultrasound duplex investigation should be performed by the operating physician to verify venous insufficiency
and preoperatively plan on which vessels to be treated. In addition, ultrasound is important for the identification of potential complications and risks. The operator must have a good knowledge of
venous ultrasound diagnostics and duplex techniques. These skills
are required as the entire treatment procedure is guided by ultrasound monitoring.
Based on the information provided above, a classification can be
made according to CEAP (CEAP is the acronym for clinical severity, etiology, anatomy and pathophysiology). The CEAP classification of varicose veins indicates symptom degree of varicose disease.
Simplified equivalent varicose veins without any symptoms correspond to CEAP1. Varicose veins with symptoms such as pain, tingling
and cramps correspond to CEAP2. Swelling and/or oedema correspond to CEAP3. Inflammation and/or eczema correspond to CEAP4.
A leg ulcer healed with previous compression therapy corresponds
to CEAP5, whereas an open leg ulcer corresponds to CEAP6.

Learning Objectives
1. To learn about the specific features of laser ablation
2. To learn about the specific features of radiofrequency ablation
3. To learn about the specific features of sclerotherapy
Varicose vein of the leg is a very common problem and mostly
caused by insufficiency of saphenous veins. Insufficiency of saphenous veins causes not only a cosmetic problem but also complaints
such as pain, fatigue, heaviness, night cramps, skin changes, and leg
ulceration in rare cases. The endovenous ablation of the incompetent saphenous veins is now the first line of treatment. There are several options for successful endovenous treatment of insufficiency of
saphenous veins including laser, radiofrequency, and steam (thermal) ablations or mechanicochemical, foam, or glue (nonthermal)
ablations. All these treatment methods are proved to be effective in
treating insufficiency of saphenous veins. Some of these methods
require tumescent anesthesia and some do not. Thermal ablation
methods are the most commonly used techniques with a very high
degree of experience in the last two decades. Ultrasound-guided
foam sclerotherapy is not as effective as thermal ablation methods
but is very simple, quick, and cheap. Mechanicochemical ablation
and, the rather new, glue-based vein sealing system are effective,
do not involve tumescent anesthesia, and are devoid of complications related to heat. Sclerotherapy, mostly with foam, is usually performed as part of the main ablation treatment at the same or a later
session. Compressive stockings are usually used for 1–4 weeks after
the treatment and are good to palliate pain and discomfort but do
not increase the effectiveness of the treatment procedure.
Complications are usually minor and self-limited. Thermal ablation
methods could cause pain, bruising, tenderness, and phlebitis over
the treated vein. Neural damage to the saphenous nerve is rare but
possible when one ablates the great saphenous vein distally. Deep
vein thrombosis and pulmonary embolism are extremely rare but
may occur. Recurrences occur but are usually easily treated with different ablation methods.
Anatomical and clinical results of endovenous ablation of saphenous veins are very good with improvement in cosmetic problems
and clinical complaints and increased quality of life scores.

302.4
Therapy for venous ulcers
A. Jawien
Department of Vascular Surgery and Angiology, University of Nicolaus
Copernicus, Collegium Medicum, Bydgoszcz, Poland
Learning Objectives
1. To learn about the clinical appearance of venous ulcers
2. To learn about compression therapy
3. To learn about the basics of local wound therapy
No abstract available.
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Fundamental Course
Basics of drug-eluting technology

6. Krokidis M, Spiliopoulos S, Katsanos K, Sabharwal T. Peripheral
applications of drug-coated balloons: past, present and future.
Cardiovasc Intervent Radiol. 2013;36(2):281-91.

901.1

901.2

Mechanism of action

Differences between drugs (beyond paclitaxel)

S. Spiliopoulos
2nd Department of Radiology, Division of Interventional Radiology,
Attikon University General Hospital, Athens, Greece

R. Virmani
Medical Director, CV Path Institute, Inc., Gaithersburg, MD, United
States of America

Learning Objectives
1. To learn the mechanism of action of DEBs and DES
2. To learn about drug (paclitaxel) dose findings
3. To learn about potential risks of paclitaxel
Outcomes of endovascular treatment are compromised by clinical
recurrence due to restenosis. [1] According to extensive preclinical
data and level I evidence based on the meta-analysis of multicenter
randomized clinical trials, drug-eluting technologies are currently
the most effective endovascular solutions for the reduction of restenosis rates following percutaneous peripheral procedures. [2, 3] The
concept of drug elution is based on the delivery of antirestenotic
agents within the vessel wall layers in order to inhibit neointimal
hyperplasia using endovascular devices [drug-eluting stents (DES)
and drug-coated balloons (DEB)]. Restenosis is a complex, reparative vessel response to injury and is mainly generated by a combination of inflammation and proliferation. Therefore, various drug
elution options include anti-inflammatory (dexamethasone, tranilast, etc.) and antiproliferative (mainly the olimus family and paclitaxel) agents. [4, 5] The olimus family (sirolimus, everolimus, zotarolimus, etc.) and paclitaxel are the most widely investigated agents
and have clearly demonstrated the most valid results in the management of peripheral arterial disease. [2, 3, 6] These cytostatic (olimus) and cytotoxic (paclitaxel) agents inhibit smooth muscle cell
proliferation, one of the main mechanisms of neointimal hyperplasia
formation, by interrupting the cell circle. Endovascular drug-delivery devices, e.g., DES and DCB, are specifically designed to deliver
these agents within the vessel wall using distinct elution technologies, while drug pharmacokinetics and pharmacodynamics play an
important role in device design so as to effectively attain a durable
antirestenotic effect. The aim of this lecture is to analyze the mechanism of action of the abovementioned antirestenotic agents and
endovascular devices. Moreover, the pathophysiology of restenosis will be presented in order to explicate the goal of drug-elution
technology.
References
1. Costa MA, Simon DI. Molecular basis of restenosis and drugeluting stents. Circulation. 2005;111(17):2257-73.
2. Katsanos K, Kitrou P, Spiliopoulos S, Diamantopoulos A,
Karnabatidis D. Comparative effectiveness of plain balloon
angioplasty, bare metal stents, drug-coated balloons, and drugeluting stents for the treatment of infrapopliteal artery disease:
systematic review and bayesian network meta-analysis of
randomized controlled trials. J Endovasc Ther. 2016;23(6):851-63.
3. Katsanos K, Spiliopoulos S, Paraskevopoulos I, Diamantopoulos
A, Karnabatidis D. Systematic review and meta-analysis of
randomized controlled trials of paclitaxel-coated balloon angioplasty in the femoropopliteal arteries: role of paclitaxel dose and
bioavailability. J Endovasc Ther. 2016;23(2):356-70.
4. Acharya G, Park K. Mechanisms of controlled drug release from
drug-eluting stents. Adv Drug Deliv Rev. 2006;58(3):387-401.
5. Worthley SG, Abizaid A, Kirtane AJ, et al. First-in-human evaluation of a novel polymer-free drug-filled stent: angiographic,
IVUS, OCT, and clinical outcomes from the RevElution study.
JACC Cardiovasc Interv. 2017;10(2):147-56.

Learning Objectives
1. To learn about the alternatives to paclitaxel
2. To learn how drugs beyond paclitaxel might effect vessel wall
3. To learn about potential risks of drugs beyond paclitaxel
No abstract available.

901.3
Differences in drug carriers for DCB
G. Tepe
Diagnostic and Interventional Radiology, Medical Centre of Rosenheim,
Rosenheim, Germany
Learning Objectives
1. To learn how DEBs and DES deliver drugs into the vessel wall
2. To learn how coating techniques of DEBs and DES influence the
final drug concentration in the vessel wall
3. To learn how coating techniques of DEBs and DES effect
peripheral embolisation of drug particles
There are currently at least 12 CE-approved DCBs available. They all
deliver paclitaxel (PTX). Nevertheless, they differ with respect to two
major variables: a) the additive which helps in delivering PTX and b)
the dose of PTX in DCBs.
There is either no additive in order to deliver PTX and the coating
is amorphous or crystalline or additives which differ significantly in
their chemistry, origin, and properties are present. A summary of
different coatings is displayed in the table. The dose on the balloon
ranges from 2 µg/mm2 to 3.5 µg/mm2. In order to decide if a DCB is
efficacious, clinical data have to be obtained. It might be that DCBs
work in the short term but lose their efficacy at 2 years. Therefore, at
least a 2-year data is mandatory.
DIOR I, Elutax, Advance 18 Ptx
Additive: None
Property of additive: Clinical outcome: No or poor efficacy
(Paccocath) SeQuent Please, Cotavance
Additive: X-ray contrast agent
Property of additive: Approved for intraarterial administration, very
low toxicity, foreign substance, hypersensitivity reactions possible
Clinical outcome: Efficacious
In.Pact Admiral etc.
Additive: Urea
Property of additive: Small endogenous molecule, non-toxic,
non-immunogenic
Clinical outcome: Efficacious
Dior II, Freeway
Additive: Shellac
Property of additive: No known effect
Clinical outcome: Moderately effective
Legflow
Additive: Shelloic acid
Property of additive: Clinical outcome: -
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Lutonix/ Moxy
Additive: Surfactant
Property of additive: Dissolves paclitaxel, damage to cell membranes
Clinical outcome: Moderately effective
Pantera Lux, Passeo
Additive: Plasticizer
Property of additive: Chemical compounds for completely different
purpose, surfactant
Clinical outcome: Efficacious
Ranger, Danubio
Additive: Plasticizer
Property of additive: Chemical compounds for completely different
purpose, surfactant
Clinical outcome: Early promising data
Stellarex
Additive: PEG
Property of additive: Polymer, non-toxic
Clinical outcome: Efficacious
SeQuent Please OTW
Additive: Antioxidant
Property of additive: Potentially beneficial, protection of membranes etc.
Clinical outcome: Efficacious
Orchid
Additive: Lubricant
Property of additive: Endogenous constituent, small proportion of
coating
Clinical outcome: Efficacious
Chocolate Touch
Additive: Antioxidant
Property of additive: Potentially beneficial, protection of membranes etc.
Clinical outcome: Efficacious

901.4
What happens when the drug is gone?
J.A. Reekers
Department of Radiology, Academic Medical Centre, Amsterdam,
Netherlands
Learning Objectives
1. To learn how DEBs and DES behave when the drug is gone
2. To learn how DEBs and DES need support when the drug is gone
3. To learn the DEBs and DES compared to BMS when the drug is
gone
The effect of local administration of paclitaxel, a cytostatic drug,
on the vessel wall locally is well known. Local apoptosis, local vessel wall necrosis, lasting inflammation, disturbed neointima formation, and accelerated neoatherosclerosis are observed. The anatomic result is better local patency. Although it is clear that this better local patency has not been proven in any study yet, also to be
related to better clinical outcome, the fact that no data are available about long-term complications is more troublesome. We know
that it sometimes takes years before the normal vessel wall architecture is restored and the regimen of double antiplatelet therapy
can be stopped. As long as we have no clear view on late outcomes
of local DCB treatment, we should maintain a rigid follow-up of all
our patients who have undergone DCB. Long-term complications of
paclitaxel as a cytostatic drug are, however, well known. Sirolimus is
another drug which can be used to block local intimal hyperplasia.
It is an immunosuppressive drug with proven little local vessel wall
damages. The problem with sirolimus is that it cannot be applied on
a balloon because of coating and release problems.
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Special Session
Radioembolisation: results and new perspectives
903.1
Sirflox and Foxfire: latest global results
T.K. Helmberger
Institut für Diagnostische und Interventionelle Radiologie und
Nuklearmedizin, Klinikum Bogenhausen, Munich, Germany
Learning Objectives
1. To understand the study designs and their limitations
2. To learn about the single and combined results of the different
studies
3. To understand the implications for future treatment strategies
No abstract available.

903.2
Radioembolisation: implications in management of hepatic
metastases
R.J. Lewandowski
Interventional Radiology, Northwestern University, Chicago, IL, United
States of America
Learning Objectives
1. To understand the rationale, indications and contra-indications
for RE
2. To learn about the results according to disease stage and
therapy timelines
3. To understand how RE can fit into smart individualised therapy
regimens
Many patients with metastatic cancer are negatively impacted by
the extent of their liver involvement. Controlling liver disease in
these patients may improve the quality of life and survival. Although
surgical resection offers the best long-term survival outcomes, most
patients at presentation are not surgical candidates. In appropriately
selected patients, there appears to be a role for other loco-regional
therapies, such as radioembolization.
Radioembolization is established in published cancer guidelines for
the treatment of patients with hepatic metastases from colon [1, 2]
and neuroendocrine cancer [3]. Although the level of evidence is not
robust, there is ample evidence on the benefit of radioembolization
in the salvage setting of these diseases [4-6]. There is growing evidence on the role of radioembolization for the treatment of patients
with hepatic metastases from breast cancer [7, 8]. There are limited
reports of radioembolization being employed for many other cancer types.
Unlike patients with primary liver cancer, those with metastatic disease to the liver often have extra-hepatic disease, have had prior
therapies, and often have treatment options other than locoregional therapies. Their clinical presentation is often negatively
impacted by prior treatments. In general, patients do best when
they have normal liver function, no cancer-related symptoms, liveronly disease, and limited hepatic tumor burden [9].
Appropriate timing of radioembolization in relation to other therapies, such as systemic therapies, must be realized for ensuring
safety. The future of loco-regional therapies, including radioembolization, likely involves a combination of these treatments. This has
the potential of allowing radioembolization during an early stage
in the disease course of patients, and there are probably unrealized
benefits of radiosensitizing cancer cells.
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903.3
Radioembolisation: implications in management of advanced
HCC
D. Sze
Cardiovascular and Interventional Radiology, Stanford School of
Medicine, Stanford, CA, United States of America
Learning Objectives
1. To understand the rationale, indications and contra-indications
for RE
2. To learn about the results according to disease stage and
therapy timelines
3. To understand how RE can fit into smart individualised therapy
regimens
Even with the availability of direct-acting antivirals for hepatitis C,
the worldwide incidence of hepatocellular carcinoma (HCC) continues to increase. New cases continue to occur in chronically infected
patients, and the global epidemic of obesity and metabolic syndrome is now accelerating to become a major etiology of chronic
liver disease in the form of non-alcoholic fatty-liver disease and
steatohepatitis. Despite increased awareness and screening, most
cases of HCC are diagnosed in later stages where resection or transplantation is no longer an option. Treatment options for late-stage
HCC are very limited, and the role of radioembolization remains
controversial.
Radioembolization with glass yttrium-90 microspheres was
approved by the United States FDA in 1999 as a Humanitarian Device
Exemption (HDE). The HDE process is an approval set at a lower
threshold of evidence based on projections of fewer than 8,000
patients eligible per year, similar to the “orphan drug” approval process. The approved indication was for unresectable HCC, including
those involving portal vein tumor invasions not affecting the main
portal vein. Although not specifically approved for HCC in the US,
resin microspheres are also commonly used for HCC and have shown
roughly equivalent results. The CE mark indications (and approvals
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in Australia and most South American and Asian countries) for both
glass and resin microspheres include all unresectable hepatic neoplasms, both primary and metastatic.
Despite these approvals and increasing utilization, radioembolization is only mentioned as an option within the NCCN guidelines
(competing with chemoembolization, bland embolization, hepatic
arterial infusion, ablation, sorafenib, systemic chemotherapy, external beam radiotherapy, clinical trials, and best supportive care)
and is not included in the BCLC and HKLC algorithms. The optimal
application of this effective but expensive technology has yet to be
defined. Specifically, no head-to-head study has shown superiority over chemoembolization or bland embolization. In addition, the
cost effectiveness of any salvage treatment, whether transarterial
or systemic, in patients with advanced HCC with limited life expectancy has been put into question.
Nevertheless, many experienced centers are now favoring radioembolization for the treatment of more advanced disease (TNM stage
III and IV, BCLC-C, and HKLC stage 3b and 4a) because of a perception of greater initial tumoricidal effect, less need for repeated treatment, and less severe toxicity including fewer ischemia-related
adverse events, such as fever, emesis, abscesses, and infarctions.
Radioembolization has been shown to be effective as a bridge to
transplantation and as a downstaging strategy for patients initially
presenting with excessive disease burden precluding transplantation. According to the BCLC and HKLC algorithms, only patients with
BCLC-B and HKLC-3a and 3b disease are eligible for transarterial therapy, namely chemoembolization. In practice, though, many patients
with later stage disease also receive radioembolization and appear
to benefit from it.
However, to justify the modification of treatment algorithms, in
the current era of evidence-based medicine, escalating costs, and
tighter financial management of medical resources, more and
higher quality data will be necessary to establish the optimal utilization of radioembolization. Comparison trials pitting radioembolization against other options may be difficult to complete or quickly
become obsolete because technological developments in chemoembolization and bland embolization materials and improvements
in imaging guidance, systemic targeted therapies, and immunotherapies are also raising the standards of the comparators. Populationbased studies using “big data” tools, such as deep learning and artificial intelligence, may provide some answers when randomized
controlled trials are not feasible or affordable. Unfortunately, the
continued increase in the incidence of HCC will require better solutions than what we offer now.
References
1. Rognoni C, Ciani O, Sommariva S, Tarricone R. Future Oncol.
2015;11(23):3133-42. doi: 10.2217/fon.15.267. Epub 2015 Oct 15.
PMID: 26467398.

903.4
New radioembolisation agents: Holmium-166
M. van den Bosch
Department of Radiology, University Medical Centre Utrecht, Utrecht,
Netherlands
Learning Objectives
1. To understand the physical properties of Ho-166 particles in
comparison to Y-90
2. To learn about the specific dosimetry, delivery, and visualisation
of Ho-166 particles
3. To learn about potential indications and first results
Background
Radioembolisation of liver malignancies with yttrium-90 microspheres is increasingly performed worldwide. Recently, 166Ho
microspheres have been developed and the intra-arterial use
of these microspheres has been shown to be safe in a phase 1
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dose-escalation study. Additionally, a phase 2 clinical trial has been
performed to investigate the efficacy of 166Ho radioembolisation.
Methods
In this prospective cohort study, a total of 56 patients were enrolled;
all patients were non-surgical candidates with liver metastases
refractory to chemotherapy. Radioembolisation was performed
with an intended average absorbed dose of 60 Gy to the liver. The
primary outcome was tumour response of two target lesions measured at 3-monthly follow-up intervals post-treatment using RECIST
1.1 criteria.
Results
Between May 2012 and March 2015, a total of 38 eligible patients
were treated. In 27 (73%) patients, the target lesions showed disease
control at 3 months (95% confidence interval 57%–85%). Disease
control in the liver was achieved in 18 (49%) patients (95% CI 33%–
64%). The median overall survival was 14.5 months (95% CI 8·6–22·8
months). No serious grade 3 or 4 toxic events occurred. Abdominal
pain was reported in 18% patients.
Conclusion
Radioembolisation with 166Ho microspheres is safe and resulted in
disease control in 49% of the patients with liver metastases undergoing salvage.
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Special Session
Treatment options of bone tumours
904.1
Mechanical stabilisation
G. Koch, J. Garnon, J. Caudrelier, G. Tsoumakidou, R.L. Cazzato,
A. Gangi
Interventional Radiology, University Hospital of Strasbourg, Strasbourg,
France
Learning Objectives
1. To learn how to recognise patients contra-indicated for
mechanical stabilisation
2. To learn how to choose best indicated patients
3. To learn how to apply different stabilisation techniques in
different settings
Fractures may occur because of an underlying bony tumour or bone
insufficiency. Another issue in cancer patients is the management
of impending fractures, especially when the patient is asymptomatic. The management of bone lesions is multidisciplinary, and the
interventional radiologist has a key role to play. Several percutaneous techniques have been developed over the past years to treat
and prevent fractures. They offer an alternative when surgery is
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not indicated. The interventional radiologist may encounter different clinical situations and should be able to choose the most appropriate treatment considering not only the location of the lesion but
also the symptoms and general status of the patient. He should also
be aware of the existing surgical possibilities because interventional
radiology is not appropriate for all situations. We will review the indications and evidence in the literature for each location.
Compressive stress: spine
Vertebroplasty is indicated to consolidate malignant compression
fractures of the vertebral body in the cervical, thoracic and lumbar
spine. Vertebroplasty reduces the pain related to pathological fractures and provides bone stabilisation, thus avoiding further vertebral collapse. Reports on the use of cementoplasty to consolidate
pathological fractures of the vertebral body, with a high level of evidence, have been published for more than 25 years. Several reports
have highlighted the safety and efficacy of other vertebral augmentation techniques (such as kyphoplasty, vertebral body stenting and
kiva implantation), but the benefit of these devices over conventional vertebroplasty in the management of malignant fractures is
unclear. The decision of prophylactic consolidation of asymptomatic lytic lesions should be based on imaging features. The risk of
vertebral body collapse increases with increase in the percentage of
bone destruction and becomes significant if the tumour infiltrates
more than 50%–60% of the vertebral body in the thoracic spine
and more than 35%–40% of the vertebral body in the lumbar spine.
These rates decrease if there is an associated destruction of the posterior elements of the vertebra. The scores of spinal instability exist
and may be used to decide whether vertebroplasty or surgery is the
most appropriate.
When cementoplasty is not enough: long bones of the limbs
In the literature, Mirel’s score has been widely reported to evaluate the risk of fracture of bone metastases in the limbs. In case of
fracture or a score of >8, surgical fixation should be considered.
Intramedullary nailing appears to be the most effective technique
and offers an immediate consolidation with a minimally invasive
approach. Alternatives to surgery, such as cement-filled catheters of
flexible nails, have been proposed, but there are only few evidences
in the literature. Cementoplasty alone has also been reported and
appears effective in elevating the pain and improving the mechanical function of the limb, especially for lesions measuring <3 cm
and located in the upper limb, but is associated with the risk of secondary fractures (up to 10% in the literature). However, fracture
in a cemented long bone does not preclude secondary surgery.
Fractures or impending fractures of the proximal extremity of the
femur requires surgery whenever possible. In non-surgical patients
presenting with an impending fracture, the combination of cementoplasty and screw fixation of the femoral neck may be proposed.
Complexity of the pelvis
The pelvis is a very frequent location of bone metastases.
Cementoplasty has been widely used to treat lytic lesions of the acetabular roof with favourable results. Care should be taken in case of
cortical disruption because intra-articular cement leakage may have
disastrous functional consequences, often leading to surgical hip
replacement.
The fixation of pathological fractures of the iliac wing with open
surgery is effective and is usually performed in patients with a long
life expectancy. In many cases, end-stage patients cannot benefit
from a surgical treatment because it is associated with a high morbidity. Cementoplasty may be used, but mechanical properties of
the cement do not adapt to stress forces applied to the iliac wing.
Therefore, the secondary fracture of a cemented zone is likely to
occur. Recently, percutaneous screw fixation has been proposed to
treat these fractures. Several studies have already reported the feasibility and safety of CT-guided screw fixation in the pelvis of trauma
patients. Associated cementoplasty may help to fix the screws in the
bone to avoid secondary dislodgement.
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In conclusion, interventional radiology may help to treat non-surgical patients. The level of evidence on percutaneous techniques
other than vertebroplasty is still low; further studies are needed for
more evidence on these techniques.

904.2
Combined therapy: when and how
L. Tselikas, T. de Baère, G. Gravel, F. Deschamps
Image Guided Therapy, Gustave Roussy Cancer Center, Villejuif, France
Learning Objectives
1. To learn how to recognise patients contra-indicated for
combined therapies
2. To learn how to choose best indicated patients
3. To learn how to apply different combinations in different
settings
Interventional radiology plays a key role in the management of
malignant and benign bone tumors.
Consolidation, ablation, and embolization are available but have
specific indications and limitations.
Combined therapies aim to increase the efficacy of interventional
radiology procedures, thereby maintaining complication rates as
low as possible.
Combination therapy can be performed with all previously cited
treatment options as well as with non-IR modalities, such as radiotherapy and surgery.
The most common indication of pre-ablation embolization is for
hypervascular tumors, typically renal cell carcinomas, HCC, or endocrine metastases. For malignant pathologies, the goal is mostly palliative (pain management) but can be curative in patients with oligometastasis and/or malignances with a low tumor growth rate.
Another rare but classic indication is embolization (percutaneous)
prior to cementoplasty to treat aggressive vertebral hemangiomas.
Ablation (cryotherapy, RFA, and MWA) can be combined with other
modalities. Notably, ongoing protocols evaluating the cryoablation
of painful metastases allow and even encourage radiation therapy
prior to the IR procedure.
Lastly, consolidation (cementoplasty, osteosynthesis, or screwplasty)
must be performed in addition to all ablative treatments of weightbearing bones.

904.3
HIFU: when and how

SS / FC / HL / HTS / CM

27

pain from bone metastases, pain from facet joint osteoarthritis and
benign bone tumors, for example osteoidosteoma.
Indication, technical considerations and results of bone treatments
by MRgFUS will be presented. MRgFUS lacks of invasiveness and
is well tolerated by the patients. Bone treatments need analgosedation and in many cases ITN as the patients need to lay still to be
treated safely. The treatments are safe for the patients as MRI allows
thermal feed-back during the ablation. The results with respect to
symptom control = pain relief are striking.
Take home points:
• Indications/contraindications to treat bone disorders by MRgFUS
• Technique and infrastructure to treat successfully
• Results of MRgFUS (bone metastases, osteoidosteoma, facet joint
osteoarthritis)
• Patient management pre- and post-ablation

904.4
Medical management of benign bone tumours
K.S. Rankin
Northern Institute for Cancer Research, Newcastle University, Newcastle
Upon Tyne, United Kingdom
Learning Objectives
1. To learn how to recognise patients contra-indicated for medical
management
2. To learn how to apply evidence-based medicine
3. To learn how to apply medical management safely
No abstract available.

Special Session
Therapy of diabetic foot (BTK interventions)
1001.1
Pedal access and co.: how to make them easier
M. Palena
Policlinico Abano Terme, Abano Terme, Italy
Learning Objectives
1. To learn the vascular anatomy of the foot
2. To learn the different techniques for pedal access
3. To learn about complications

M. Düx
Zentralinstitut f. Radiologie und Neuroradiologie, Krankenhaus
Nordwest, Frankfurt, Germany

No abstract available.

Learning Objectives
1. To learn how to recognise patients contra-indicated for HIFU
2. To learn how to use HIFU in therapeutic and palliative settings
3. To learn how to use data to improve safety and efficacy
Thermal ablation of bone tumors is usually performed with a needle whose tip is heated by energy. High focused ultrasound (HIFU)
works without placing a needle and uses an acoustic lens to concentrate multiple intersecting beams of ultrasound on a target. Each
individual beam passes through tissue with little effect but at the
focal point where the beams converge, the energy can have useful
thermal or mechanical effects. HIFU is typically performed with realtime imaging via ultrasound or MRI to enable treatment targeting
and monitoring including thermal tracking with MRI.
MR guided high focused ultrasound (MRgFUS) was the first system to obtain FDA market approval in the United States. Currently,
there are HIFU systems approved to treat uterine fibroids, the prostate and essential tremor, Parkinsonian tremor and neuropathic
pain. Regarding bone pathology CE labeling was achieved to treat

Treat as much as you can at the initial sitting

1001.2
P.E. Huppert
Diagnostic and Interventional Radiology, Klinikum Darmstadt,
Darmstadt, Germany
Learning Objectives
1. To learn about limb salvage techniques
2. To learn about direct and non-direct flow
3. To learn about complications
No abstract available.
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1001.3
“Go around” technique
M.G. Manzi
Interventional Radiology Unit, Policlinico Abano Terme, Abano Terme,
Italy
Learning Objectives
1. To learn how to perform a recanalisation using collateral
pathways
2. To learn how to avoid possible complications
3. To learn about indications
No abstract available.

1001.4
Drug-eluting stents to improve limb salvage?
H. van Overhagen
Department of Radiology, Haga Teaching Hospital, Leyenburg,
The Hague, Netherlands
Learning Objectives
1. To learn about the drug-eluting stent technology
2. To learn about the indications
3. To learn about the data available
Critical limb ischemia (CLI) is the end stage of peripheral artery disease (PAD) and represents a substantial burden for patients and
healthcare due to its poor prognosis for both limbs and life.
The incidence of CLI is estimated to be 500–1000 new cases per million inhabitants per year in the western world, and important risk
factors are diabetes, advanced age, and smoking.
Recanalization of the occluded vessels in the leg remains the most
important therapy because medical treatment is not very effective and new cell therapies have been disappointing up to now. In
the previous decade, endovascular therapy has become the recommended recanalization strategy replacing vascular surgery even for
lesions below the knee (BTK), with percutaneous transluminal angioplasty and bail-out bare metal stenting (PTA±BMS) as the standard
endovascular treatment.
Although the initial technical success rate of PTA and bail-out BMS
is reported to be relatively high, long-term results are negatively
affected by restenosis due to intimal hyperplasia.
Drug-eluting technologies have been used BTK in order to reduce
restenosis rates after endovascular treatment. After an initial optimistic report, the results of drug-eluting balloons BTK have been
disappointing. Results of drug-eluting stenting (DES) BTK have been
more encouraging morphologically regarding restenosis rates, but
until recently, clinical results were lacking. This may at least partially
have been caused by the fact that many DES BTK studies included
patients with intermittent claudication who were unlikely to reach
difficult clinical endpoints such as amputation or death and a limited
number of patients.
In the percutaneous transluminal angioplasty and DES for infrapopliteal lesions in critical limb ischemia (PADI) trial, patients with CLI
(Rutherford category ≥ 4) were randomized to receive PTA±BMS or
DES with paclitaxel. Primary endpoint was 6 months, and primary
binary patency of treated lesions was defined as ≤50% stenosis
on CTA. Stenosis > 50%, re-treatment, major amputation, and CLIrelated death were regarded as treatment failure. Severity of failure was assessed with an ordinal score ranging from vessel stenosis
through occlusion to clinical failure.
Six-month patency rates were 48% for DES and 35.1% for PTA±BMS
(P=0.096) in the modified intention-to-treat and 51.9% and 35.1%
(P=0.037), respectively, in the per-protocol analysis. The ordinal
score showed significantly worse treatment failure for PTA±BMS versus DES (P=0.041). The observed major amputation rate remained
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lower in the DES group until 2 years post-treatment with a trend
toward significance (P=0.066). Less minor amputations occurred
after DES until 6 months post-treatment (P=0.03).
Long-term follow-up of the PADI trial consisted of annual assessments up to 5 years post-treatment or until a clinical endpoint was
reached. Preserved primary patency (≤50% restenosis) of treated
lesions was an additional morphological endpoint assessed by
duplex sonography. The estimated 5-year major amputation rate
was lower in the DES arm (DES 19.3% vs. PTA±BMS 34%; P=0.091).
The 5-year amputation-free survival and event-free survival (survival free from major amputation and re-intervention) rates were
significantly higher in the DES arm (DES 31.8%, PTA±BMS 20.4%;
P=0.043 and DES 26.2%, PTA±BMS 15.3%; P=0.041, respectively).
The limited available morphologic results showed higher preserved
patency rates after DES than those after PTA±BMS at 1, 3, and 4-year
follow-ups.
Data from the PADI trial were combined with those from the rejuvenating endothelial progenitor cells via transcutaneous intra-arterial supplementation (JUVENTAS) trial in order to determine implications of diabetes in a population of patients with CLI and infrapopliteal lesions and to study the prognostic value of the ankle–brachial
index (ABI).
Diabetes was present in 49.1% of patients in the combined population. The major amputation rate at 5 years of follow-up was higher in
patients with diabetes than that in patients without diabetes (34.1%
vs. 20.4%, P=0.015). The major event and death rates did not differ.
The unadjusted hazard ratio (HR) of diabetes for the major amputation risk was 1.87 (95% CI 1.12–3.12). Model factors with significant
HRs in the multivariate analysis were baseline Rutherford category
(HR 1.95; 95% CI 1.24–3.06) and ABI > 1.4 (HR 2.78; 95% CI 1.37–5.64).
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Fundamental Course
Ablative therapies of renal cancer
1003.1
Partial nephrectomy: news from the urologist
A. Volpe
Department of Urology, University of Eastern Piedmont, Novara, Italy
Learning Objectives
1. To learn the indications of partial nephrectomy - including open
versus laparoscopic surgery
2. To learn the long-term survival after partial nephrectomy
3. To learn the complications and contra-indications of partial
nephrectomy
No abstract available.
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1003.2

1003.4

Thermal ablative therapies are as efficient as surgery

Update on clinical guidelines

A. Gangi
Imagerie Interventionnelle, NHC, Strasbourg, France

A. Veltri
Department of Oncology, University of Turin, Orbassano, Italy

Learning Objectives
1. To learn when thermal ablative techniques are indicated
2. To learn the different thermal ablative techniques available
3. To learn the advantages and disadvantages of one ablative
technique vs. another

Learning Objectives
1. To learn about the current status of clinical guidelines
2. To learn if there is consensus among clinical guidelines
3. To learn how clinical guidelines can improve clinical cryoablation practice

No abstract available.

No abstract available.

1003.3
When to use cryoablation

Special Session
Sedation and analgesia performed by IR

D.J. Breen
Radiology, Southampton University Hospitals, Southampton, United
Kingdom

1101.1

Learning Objectives
1. To learn about technical and anatomical difficulties of cryoablation
2. To learn about incomplete ablation and recurrence rates after
cryoablation
3. To learn survival rates after cryoablation
Smaller volume renal cell cancer (RCC) is a curable disease, and renal
tumour ablation must set out to achieve definitive results in oncological equipoise with surgical resection. There must be precision in
the procedure, with a negligible primary subtotal treatment (<5%)
and late local recurrence (<5%), besides minimal complications
and relative sparing of the background renal function. This author
believes that cryoablation is currently best set to provide such a
treatment when compared with other available ablation modalities.
It is likely that identical results can be achieved for relatively exophytic, sub- 3cm tumours using radiofrequency or microwave ablation, but as tumours move above this size or become more central
or even peri-pelvic, cryoablation becomes the ablation modality of
choice.
Case series and wider clinical experience have indicated that cryoablation is the modality of choice for RCCs that
are >30mm in diameter [1],
are >50% intra-cortical,
are present at a deeper location adjacent to the pelvicalyceal (PC)
system (cryoablation has been shown to be less injurious to the collagenous PC system [2]) and
require tighter treatment precision adjacent to thermally sensitive
structures such as the bowel.
It is difficult to pull out these technical benefits of cryoablation from
the mixed published experience and coarse meta-analyses in the
literature [3], but the ready visualisation of the therapeutic ice ball
under imaging suggests that in many RCC case scenarios, cryoablation is the ablation modality of choice.
References
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Basics of different drugs and sedation levels
A. Vari
Department of Surgery, Sapienza University School of Medicine, Rome,
Italy
Learning Objectives
1. To learn about the most commonly used sedation drugs in IR
2. To learn about specific precautions of sedation drugs in IR
3. To learn how to be prepared for emergencies
Sedation and anesthesia represent different points on a continuum of responses observed in patients receiving a drug (or a combination of drugs) designed to reduce the level of consciousness and
responsiveness to external stimuli.
The American Society of Anesthesiology and the Joint Commission
on the Accreditation of Healthcare Organizations has identified four
levels of sedation as part of a continuum:
Minimal sedation (anxiolysis) is a drug-induced state during which
patients respond normally to verbal commands. Although cognitive
function and coordination may be impaired, ventilatory and cardiovascular functions are unaffected.
Moderate sedation/analgesia (previously termed “conscious
sedation”) is a drug-induced depression of consciousness during
which patients respond purposefully to verbal commands without
stimulation or with light or tactile stimulation. No intervention is
required to maintain a patent airway, and spontaneous ventilation is
adequate. Cardiovascular function is usually maintained.
Moderate sedation/analgesia, as defined here, specifically excludes
the administration of sedative and/or analgesic medications under
emergency conditions.
Deep sedation/analgesia is a drug-induced depression of consciousness during which patients cannot be easily aroused but
respond purposefully following repeated or painful stimulation.
The ability to independently maintain ventilatory function may
be impaired. Patients may require assistance in maintaining a patent airway, and spontaneous ventilation may be inadequate.
Cardiovascular function is usually maintained.
General anesthesia is a drug-induced loss of consciousness during which patients are not arousable even by painful stimulation.
The ability to independently maintain ventilatory function is compromised, thus requiring assistance in preserving a patent airway
and positive pressure ventilation. Cardiovascular function may be
impaired.
Moderate or deep sedation should be used to minimize patient’s
discomfort, anxiety, and/or pain during diagnostic and therapeutic
procedures in the IR suite. Such sedation is useful to reduce risks and
complications that are associated with the use of general anesthesia.
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Moderate sedation is typically achieved by administering intravenous drugs. Most frequently used agents are as follows:
1) Opioids: These drugs produce sedation and analgesia and have
the propensity to cause respiratory depression.
Opioids that are commonly used for moderate sedation/analgesia include morphine, meperidine, and fentanyl. Naloxone is an opioid antagonist that may be used to rescue a patient from respiratory
depression.
2) Benzodiazepines: They are a group of medications that are most
commonly used for moderate sedation.
In addition to their sedative properties, most benzodiazepines have
amnesic, anxiolytic, anticonvulsant, and hypnotic effects. These
drugs have no analgesic property. Benzodiazepines that are commonly used for moderate sedation include diazepam, lorazepam,
and midazolam. Flumazenil is an antagonist that rapidly reverses the
effect of benzodiazepines.
3) Propofol: An intravenous sedative-hypnotic agent with a rapid
onset and short duration of action. These properties make its
clinical administration potentially dangerous for those not
trained in cardiopulmonary resuscitation and have raised long
controversy on its use by non-anesthesiologists.
4) Other agents: Ketamine (N-methyl-D-aspartate receptor
antagonist)
Dexmedetomidine (α2-adrenergic receptor agonist)
Methohexital (short-acting barbiturate)
Chloral hydrate (oral use in pediatric patients)
As general principles for the clinical use of sedatives, all agents
should be administered in proper settings with mandatory monitoring and titrated to their clinical effects, considering that the effects
of nearly all drugs used for sedation are maximized when they used
in combination (i.e., opioid and benzodiazepines). The sedation provider should also be trained in managing most common side effects
of overdosing sedatives, i.e., respiratory depression and hemodynamic alterations.
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1101.2
Pre-assessment and monitoring
J.T.A. Knape
Anaesthesiology, University Medical Centre Utrecht, Utrecht,
Netherlands
Learning Objectives
1. To learn what to ask a patient before the procedure
2. To learn how to evaluate a patient before sedation
3. To learn how to monitor patients during sedation
Introduction
Considerable progress has occurred in endoscopic and interventional radiology technology in the last few decades, allowing gastroenterologists to perform complicated procedures, such as endoscopic retrograde cholangiopancreaticography, and cardiologists to
perform pulmonary vein isolation that lasts for hours, percutaneous
aortic valve modifications, etc. without using general anaesthesia.
However, these modern diagnostic and therapeutic procedures cannot be properly performed without adequate and safe moderateto-deep sedation (MDS). In the last few years, the increased availability of MDS services have led to a considerable increase in patients
with significant co-morbidity, thus emphasising the need for effective pre-sedation assessment of the health condition and cardiopulmonary reserve of eligible patients because MDS is a risky medical
procedure.
Pre-assessment
Pre-sedation assessment is a prerogative for safe sedation and
can be performed using simple but effective screening tools, such
as health enquiry forms, which can be filled by patients at home.
Health enquiry forms can be prepared to contain data that alert the
endoscopist, cardiologist, radiologist, or consulting anaesthetist to
perform additional tests to provide the required information in case
of relevant co-morbidities.
The following information is required to assess the physical condition of the patient: general health, earlier and actual medical points
of interest, actual drug consumption, unusual side effects of drugs,
earlier surgical procedures, inadvertent effects of earlier anaesthetics and sedations, patient experiences and physical examination of
the airways, heart and lungs.
Additional tests and consultations are required based on the data
from the history of the patient, drug use and complexity of the
intended procedure as these may affect the sedation procedure.
All these data should be included in the medical file of the patient.
Moreover, the patient should be informed about the nil per os policy, the medications that should be continued and the drugs that
should be interrupted.
The patient should be informed about the expected advantages
and disadvantages of the proposed sedation technique, about the
side effects that may be expected and about postoperative care.
Lastly, the patient’s informed consent is legally required.
Prerequisites for safe MDS
Because MDS is recognised to be a risky medical procedure, strict
safety policies are warranted to achieve acceptable patient safety (1).
MDS is an independent medical procedure characterised by indications, contraindications and development of an individual plan and
requires informed consent from the patient. To provide high-quality care and maximum comfort to both the patient and the treating
physician, a number of requirements need to be met.
Training of sedation practitioners
As the execution of MDS is associated with considerable risks to
the patient, the sedation practitioners need to be instructed and
trained to be able to safely execute the sedation procedure. They
also should be able to deal with the common adverse effects of
MDS, which mainly affect the level of consciousness and the ventilatory and cardiovascular systems. In many countries, MDS techniques are not formal components of the medical specialist training
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in anaesthesiology. In such cases, anaesthetists who have had additional training in these techniques perform MDS procedures. In
some countries where there is a shortage of anaesthetists, anaesthesia assistants or nurses have successfully been introduced as sedation practitioners following an additional training course with examinations. The training programme comprises a basic theoretical
training and practical training with 50–100 MDS procedures under
direct supervision. According to the European Curriculum for sedation training in gastrointestinal endoscopy, the course integrates
theory with practice and covers the following areas (2):
•
Relevant anatomy and physiology of the heart and respiratory
tract, including definitions of hypoxaemia, hypocapnia and
hypercapnia, and their relationship with the risk profile of the
individual patient
•
Basic pharmacology, pharmacokinetics, indications and contraindications of drugs commonly used for endoscopy sedation
and pain control (i.e. benzodiazepines and opioids as well as
their antagonists, propofol, entonox and oxygen)
•
Different sedation concepts, including possibilities and limitations, possible side effects and prevention and management of
complications
•
Selection of suitable patients using health care questionnaires
for the administration of sedation by non-anaesthetists
•
Equipment and staff requirements necessary to ensure patient
safety before, during and after endoscopic interventions
•
The use of different scores to assess patient risk status [e.g.
American Society of Anesthesiology (ASA) classification and
risk score to predict difficult mask ventilation] and the relationship between patient risk status and anticipated difficulty in
the endoscopic procedure under sedation
•
Patient preparation and surveillance, including safe positioning, intravenous access, monitoring and oxygen administration
•
Stages of sedation (3)
•
Management of sedation complications
•
Documentation on sedation
•
Discharge criteria and patient instructions following GI endoscopy under sedation
•
National laws and guidelines as well as European and departmental guidelines and standards
These educated and trained procedural sedation practitioners,
working closely with anaesthetists, have demonstrated the ability
to independently provide safe MDS to patients under indirect supervision and under final responsibility of the anaesthesia department
(4).
Patient safety
In accordance with general safety practices, all attending personnel should be adequately trained in basic life support. At least one
attending personnel should be trained in advanced life support, and
a resuscitation team should be available readily at all times.
Equipment and monitoring of vital data
A patient under MDS needs to be supervised continually by a
trained practitioner who has no responsibility other than clinical
observation of the patient and instrumental monitoring of his/her
vital signs. Continuous instrumental monitoring comprises monitoring of arterial oxygen saturation, pulse rate, three-lead electrocardiogram (five-lead electrocardiogram in patients with a relevant cardiac history) and intermittent non-invasive blood pressure.
Although the evidence is scarce and occasionally contradicting,
continuous capnometry is valued as the first-choice early-warning method for failing pulmonary ventilation, and capnometer has
become a standard monitor in many cases.
Capnometer has been introduced fairly late as an essential monitor because of its limitation in sampling of end-expiratory gases
in patients who breathe spontaneously without an airway device,
such as a laryngeal mask or an endotracheal tube. The advent of
lightweight disposable devices, which allow not only to administer
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oxygen but also to retrieve expiratory gases in a semi-quantitative
way, has facilitated the use of a capnometer.
Whenever respiration is impaired by an upper airway obstruction
or by an insufficient respiratory drive because of the combination
of opioids and hypnotics/sedatives or both, capnometry provides
the earliest warning sign even when oxygen saturation is still normal. When a capnometer is not available or is not used, a decrease
in oxygen saturation is a very late sign indicating that ventilation of
the lungs is failing. This situation may rapidly proceed to hypoxaemia and associated vital organ damage.
Oxygen, a defibrillating AED device, rapid support by an experienced resuscitation team and ready access to a step-up care facility
are important prerequisites for patient safety.
Registration of data
MDS procedures, being risky medical procedures, need to be registered preferably in a digital sedation report, including data from the
vital parameters; relevant events of the procedure, such as briefing,
time out, start and ending of sedation; administered drugs; sedation
scores, such as the (adapted) Ramsay scores or the OAAS scores (3);
proceedings and events of the endoscopic procedure and advertent
effects. This serves as the legal obligation to enable an exact replication of the entire event, including sedation, in case of an unwanted
outcome or for justification to the patient or to independent investigators in cases of reclamation of the patient.
Recovery
Nowadays, long-acting drugs are no longer recommended for MDS
because of unpredictable effects on consciousness and ventilation
as well as late complications when the stress of the endoscopic procedures gradually disappears. This does not mean that recovery care
is not necessary when using short-acting drugs. Propofol, benzodiazepines, remifentanil, alfentanil, dexmedetomidine, ketamine and
others are relatively short-acting but are also very potent. Moreover,
they may strongly interact with other agents, which affects the
level of consciousness, and potentially with the medication that the
patient is taking.
When a painful endoscopic procedure ends and the administration
of sedative/analgesic drugs is discontinued, the patient may wake
up early. However, when the patient is kept on bed or is wheeled to
the recovery area, sedation may return in the absence of the painful stimulus and respiration may be impaired, causing significant
hypoxaemia.
Therefore, it is recommended that patients are again clinically
observed by a competent nurse and that the same vital parameters
are instrumentally monitored (pulse oxymetry, capnometry, NIBP
and ECG). Patients can be discharged from the recovery area based
on the standard discharge criteria (5).
Continuous quality improvement programmes require that all data
on patient sedation be collected for regular evaluation and quality
improvement strategic goals. Regular multidisciplinary meetings to
discuss unexpected events during the procedures and during MDS,
new developments and the application of quality indicators are very
helpful for continuously improving the quality of care.
New developments
Following the increasing availability of well-trained procedural
sedation practitioners, the number of patients eligible for MDS has
sharply increased in the last 5 years. More importantly, we observed
a strong relative increase in the number of ASA class III and IV
patients who opted for MDS services. This development increases
strain on anaesthesia departments, which are bearing responsibilities for sedation to cope with these changes.
In our department, the total number of patients eligible for MDS
increased from 401 in 2010 to 2188 in 2015, a 5.4-fold increase.
However, more importantly, the number of ASA III patients increased
from 4% to 30% in the same time period. This emphasises the need
for vigilance to maintain high-quality standards (6).
A second development includes the wider availability of MDS
for increasing number of domains in medicine. Starting from
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gastroenterology, MDS has rapidly expanded to cardiology with
hours-long procedures, such as pulmonary vein isolation and percutaneous valve replacement procedures, and to specific radiological procedures, such as MRI high intensity focused ultrasound treatment for uterine fibroids. For the latter procedure to be executed
successfully, synchronised breathing is required, for which special
and specific sedation protocols have been developed in our laboratories (7).
It is clear that the application of MDS procedures is rapidly expanding to new fields of radiology, radiotherapy, gastroenterology, cardiology and other areas, for which new techniques, protocols and procedures need to be developed. Patient safety for these high-risk procedures must be the beginning and the end of all policies.
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1101.3
Special precaution for the elderly patient
C. Batistaki
Second Department of Anaesthesiology, University of Athens, Attikon
Hospital, Athens, Greece
Learning Objectives
1. To learn about paradoxical drug reaction
2. To learn about the fluid management
3. To learn about red flags
Ageing has a variable impact on body physiology, leading to altered
pharmacokinetics and pharmacodynamics of most sedative and
analgesic drugs used in everyday clinical practice (1-4). The main
physiologic alterations associated with advanced age are as follows
(1-4):
• Decreased muscle mass, decreased blood volume and increased
body fat composition
• Decreased cardiovascular compliance, increased sensitivity to
hypovolaemia, increased sympathetic tone and decreased vascular auto-regulation
• Decreased ventilatory response to hypoxia and hypercarbia,
increased lung residual volume, decreased muscle strength and
reduced cough and airway reflexes (these modifications make the
elderly more vulnerable to oxygen desaturation)
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• Presence of co-existing diseases (especially cardiovascular, respiratory, renal and hepatic diseases; disorders of the central nervous system, such as dementia and cognitive dysfunction),
decreased glomerular filtration rate and urine concentration ability, decreased liver function and decreased albumin concentration
affecting pharmacokinetics
• Reduced drug metabolism and elimination; longer duration of
some drugs’ action
• Systemic drug administration for multiple diseases; careful consideration of drug-to-drug interactions; special attention to anticoagulants, drugs acting on the cardiovascular system and drugs affecting the central nervous system
There is lack of sufficient evidence to recommend a single ‘best’
sedative plan for the elderly (1-4). The selection of technique and
appropriated agents depends on the nature and duration of the
procedure, the individual’s physiological status and co-existing diseases as well as the facilities of the department. However, the most
relevant recommendation for the elderly is to ‘start low, go slow’,
describing the necessity for the administration of low, incremental
doses of selected sedative/analgesic drugs to achieve the optimal
level of sedation with the minimum side effects (3).
A careful history-taking and preoperative evaluation of the patient
is essential, as in every case, focused especially on co-existing diseases and co-administered drugs that may interfere or interact with
analgesics or sedatives. The presence of ‘red flags’ that may complicate sedation and require special care should also be assessed (see
below) (1,2,5-11).
Drug selection and titration
Drugs with short half-life and rapid and predictable onset and recovery should be selected for the elderly. Drugs that do not have active
metabolites and do not depend on renal or hepatic elimination are
also preferable. The cognitive deterioration should always be considered (3,4). The elderly require careful titration of sedative/analgesic drugs. Incremental dosing increases patient comfort and reduces
the risk of adverse effects (1,2,12). Sufficient time must elapse
between doses to allow the effect of each dose to be assessed
before subsequent drug administration. When routes other than
intravenous are used (e.g. rectal, intramuscular and transmucosal),
drug pharmacokinetics may be altered and unpredictable. Careful
consideration of possible drug-to-drug interactions with other coadministered drugs, mostly affecting the central nervous system or
the cardiovascular status, should be performed (1,3,4).
Literature suggests that combinations of drugs may be used (most
commonly combining a sedative with an opioid) but with extreme
care in the elderly because of the increased additive pharmacodynamic sedational effect and the increased risk of adverse effects
(1-4). Advanced age may be associated with increased vulnerability to ventilatory depression, hypoxia and haemodynamic deterioration. Ideally, each component should be administered individually and titrated to the desired effect, leaving the required amount
of intervals between subsequent doses to allow each drug to reach
its maximum effect. Most of the times, reduced dose of each drug is
required when used in combinations because of additive pharmacodynamic effects.
Paradoxical drug effect
Benzodiazepines and propofol are widely used for sedation. They
exhibit similar modes of action, mainly through the activation of
the inhibiting GABA pathway. The rare effect of paradoxical agitation after administering these drugs may complicate an interventional procedure and necessitate more specialised management.
The main features of paradoxical reactions include emotional deterioration, agitation, excessive movement and confusion, combined
with or without exaggerated autonomic nervous system activation, tachycardia, hypertension and tachypnea. These reactions have
mostly been described after the administration of benzodiazepines
(1%–2%), but they have also been reported after the use of propofol in some cases. The main risk factors include alcoholism, extremes
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of age and psychiatric comorbidities (1,13). The paradoxical reactions
should be a diagnosis of exclusion because in critically ill patients,
symptoms may overlap with disease-related clinical features, such as
hypoxia and hypovolaemia. Aetiology remains unclear but may be
related to alterations of the GABAergic pathway and differences in
receptor subunit composition. Management comprises discontinuing the offending agent and the addition of a non-GABA sedating
medication (i.e. opioids, antipsychotics, dexmedetomidine and ketamine), whereas antagonism of the causal factor by a specific reversal agent (flumazenil in the case of benzodiazepines) has also been
suggested (13).
Red flags for sedation
Practitioners who administer procedural sedation/analgesia should
be aware that the transition process from complete consciousness
to deep sedation does not always include discrete stages, especially
in the elderly or patients with comorbidities (1,2,10,11). The margin
of safety of drugs varies widely, and the major risks include the loss
of consciousness and protective reflexes, which can occur rapidly or
unexpectedly. Conditions that must alarm physicians of the possibility of difficulties during sedation or of extreme reactions/adverse
effects that may require an advice by a specialist or even anaesthesiological assistance as follows (5-7,10-12):
• History of apnoea or high risk of aponea (documented by sleep
study, strong clinical history or apnoea monitor)
• Respiratory-compromised patients (with recent <8 weeks pneumonia, active bronchitis, asthma exaggeration or respiratory
infection)
• Uncontrolled/unpredictable gastroesophageal reflux or vomiting that poses aspiration risk; any case of increased aspiration risk
(increased intra-abdominal pressure, full stomach, pregnancy, etc.)
• Craniofacial abnormality and history of difficult airway
• Unstable cardiac disease (cyanotic cardiac disease, abnormal cardiac anatomy, depressed myocardial function, significant stenotic
or regurgitation lesions or life-threatening arrhythmia)
• Hypotonia or lack of head control (patient may not be able to
maintain his/her airway without assistance)
• Allergies to sedative/analgesic drugs
• Anterior mediastinal mass
• Tremors (unlikely to be ablated by sedation)
• Prior failed sedation
• Painful procedure that may be challenging to provide adequate
analgesia without a general anaesthetic
• High-risk procedure that may require the presence of an anesthesiologist for resuscitation
• Procedure that requires absolute immobility
• Procedure being performed in remote location where immediate
emergency backup assistance would be impossible
• Inadequately qualified personnel available to provide safe procedural sedation
Fluid management
Intravenous fluid administration should be based on the physiological status of the patient, the degree of hypovolaemia, the cardiovascular and renal reserve, and the nature of the procedure.
Interventions that are accompanied by significant blood loss require
special care of because of the possibility of coagulation disorders
and the necessity of transfusion of blood products. Specialists’
consultation should be available in cases in which hypovolaemia
or acute haemorrhage is present. Fluid therapy should by ‘goaldirected’ and appropriately monitored (through standard BP and HR
monitoring and urine output) using more sophisticated monitors in
complicated cases (invasive BP measurement, CVP measurement,
etc.) (1-4). There is no consensus regarding the optimal fluid management in the elderly because it should be individualised based on
the nature of the procedure and the co-existing diseases. However,
more ‘restricted’ strategies are commonly preferred over fixed-volume administration, aiming to maintain a stable cardiovascular status and a normal urine output (3,4).
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Key points
• Procedural sedation is generally safe in the elderly, although they
may be at high risk of oxygen desaturation.
• The elderly usually require lower doses of medications. They tend
to be more sensitive, with slower metabolism and less physiological reserve, because of pharmacokinetic and pharmacodynamic
alterations.
• Paradoxical reactions to sedative drugs (benzodiazepines and propofol) may occur, requiring special management.
• The risk of complications can increase when multiple agents are
used.
• Careful titration and adequate intervals between subsequent
doses are required.
• Physicians should take all the usual precautions and consider any
comorbidities that can put the patient at more risk of adverse reactions. A thorough preoperative evaluation and the identification of
possible red flags for sedation is the safest approach. Appropriate
monitoring and precautions are necessary to guarantee the best
outcome.
• ‘Start low, go slow’
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1101.4
Advantages/role of propofol sedation
C.A. Binkert
Institute of Radiology and Nuclearmedicine, Kantonsspital Winterthur,
Winterthur, Switzerland
Learning Objectives
1. To learn how to administrate propofol
2. To learn about the advantages of propofol
3. To learn about the experience with propofol in Switzerland
What is propofol?
Propofol is an intravenous sedative agent with a half-life of approximately 1–3 minutes. If spontaneous ventilation is maintained, the
major cardiovascular effect is arterial hypotension with some additional change in the heart rate. Respiratory effects tend to occur
later and especially in combination with opioid drugs. There is no
antidote for propofol.
Use of propofol:
Propofol is widely used during endoscopic procedures. Because of
its properties of inducing amnesia and beautiful dreams, patient satisfaction is higher than that by traditional sedation, and therefore,
it is increasingly used for interventional procedures as well. For its
safe use, certain precautions should be followed. The key question is
whether the presence of an anesthesiologist is mandatory.
Guidelines for the administration of propofol for gastrointestinal
endoscopy have been published by Dumonceau Jean-Marc et al.
NAAP: ESGE-ESGENA Guideline 2015. Endoscopy 2015; 47: 1175–1189.
Its top five recommendations are as follows:
1. Assessment of anesthesia risks beforehand
2. Involvement of anesthesia if ASA status is ≥3
3. Consideration of capnography to monitor respiration
4. Preferable propofol monotherapy
5. Administration with infusion/perfusor instead of bolus
Examples of practice:
• Presence of an anesthesia nurse with experience in propofol
administration
• Use of a perfusor system for propofol administration: performing
titration till hypotension is observed and then decreasing the dose;
minimizing the combination with other sedatives, such as midazolam or opioids
• Elaborate patient monitoring with blood pressure, oxymetry and
EKG, including thoracic impedance monitoring of respiratory rate
• Equipment for resuscitation, including mask, oxygen and defibrillator in the room
• Collaboration with anesthesiologists for emergency situations
Risks of propofol administration:
Several meta-analyses of randomized controlled trials that reported
the safety of propofol versus traditional agents (benzodiazepines
plus opioids) for sedation during endoscopy have found no increase
in cardiopulmonary complications (Qadeer MA, Vargo JJ, Khandwala
F et al. Propofol versus traditional sedative agents for gastrointestinal endoscopy: a meta-analysis. Clin Gastroenterol Hepatol 2005;
3: 1049–1056; McQuaid KR, Laine L. A systematic review and metaanalysis of randomized, controlled trials of moderate sedation for
routine endoscopic procedures. Gastrointest Endosc 2008; 67: 910–
923; Singh H, Poluha W, Cheung M et al. Propofol for sedation during colonoscopy. Cochrane Database Syst Rev 2008; 4: CD006268
DOI 10.1002/14651858.CD006268.pub2; Wang D, Chen C, Chen J et
al. The use of propofol as a sedative agent in gastrointestinal endoscopy: a meta-analysis. PLoS ONE 2013; 8: e53311).
Summary:
Propofol is an attractive drug for IR procedure with a high patient
satisfaction. Several randomized trials have demonstrated its safe
administration by non-anesthesiologists with no increased risk
of hypotension or hypoxemia compared with that by traditional
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sedation. Collaboration with an anesthesiologist is helpful, but a
permanent presence of an anesthesiologist for every propofol sedation appears unnecessary.
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Honorary Lecture
Andreas Gruentzig Lecture
1301.1
Percutaneous treatment of cystic echinococcosis (hydatid
cysts): current concepts
O. Akhan
Department of Radiology, Hacettepe University, Ankara, Turkey
No abstract available.

Hot Topic Symposium
Hot Topics Symposium – Aorta
1302.1
Do the long-term outcomes of EVAR justify its generalised use?
F. Fanelli
Interventional Radiology Unit, Department of Radiological Sciences,
Sapienza - University of Rome, Rome, Italy
In previous years, we have come a long way in improving care for
our patients with aortic disease. The evolution of endovascular therapy has changed the way of treatment for abdominal aortic aneurysms (AAAs) in a way that no one could have imagined 20 years
ago.
The promising initial results have been confirmed by more recent
studies. Moreover, long-term follow-up supported the use of stentgraft (EVAR) for the treatment of AAAs.
What we have also observed is an increase in the inclusion criteria;
initially, only those patients who were not good candidates for surgery were considered suitable for EVAR, but with each passing year,
endovascular procedure has become the treatment of choice even
in more complex situations such as short and angulated necks.
Recently, the 15-year follow-up of the EVAR-1 trial reported an aneurysm-related mortality rate greater for patients who underwent
EVAR compared with that for those treated with open repair; however, the authors stated that during the entire follow-up, the aneurysm-related mortality was not significantly different between the
two groups.
It is interesting that half the patients treated for infrarenal AAAs
were still alive 10 years after aneurysm repair.
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The OVER randomized trial with a follow-up of 9 years showed no
differences between EVAR and open repair regarding survival, quality of life, costs, and cost effectiveness. After a mean follow-up of 5.2
years, mean life-years were 4.89 in the EVAR and 4.84 in the open
repair groups.
Similar results were also reported in the DREAM trial: 12-year after
initial randomization, the cumulative overall survival rates were
42.2% after open repair and 38.5% after endovascular repair.
Unlike the EVAR-1 trial, increased aneurysm-related mortality after
EVAR over the long term was not found in the DREAM trial.
Both EVAR 1 and DREAM trials showed the highest rate of reintervention to be between 4 and 6 years depending on stentgraft
durability.
However, we have to consider that these data are correlated with
the use of “first” generation devices and that the increased mortality rate seems to be correlated with a higher incidence of post-EVAR
sac rupture. Therefore, reintervention rates might be higher compared with more recent studies investigating newer generation
stentgrafts.
This is also confirmed by a recent study comparing long-term outcomes with newer and older stentgrafts that demonstrated similar
perioperative and long-term mortalities.
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1302.2
Is standard EVAR justified outside IFU?
D. Böckler
Klinik für Gefäßchirurgie und Endovaskuläre Chirurgie,
Universitätsklinikum Heidelberg, Heidelberg, Germany
No abstract available.

1302.3
Should individualised follow-up after EVAR be the standard of
care?
J.C. van den Berg
Interventional Radiology, Ospedale Regionale di Lugano, Sede Civico,
Lugano, Switzerland
The use of EVAR for the treatment of aneurysms of the abdominal
aorta has become widespread over the previous decades, and this
therapy is being used more and more in patients of younger age and
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with a longer life expectancy. The typical follow-up consists of CT
angiography or Duplex ultrasound performed at regular intervals.
CT-based follow-up, although highly reliable, is hampered by the
significant exposure to ionizing radiation and the repetitive administration of iodinated contrast medium that may lead to radiationinduced disease and renal failure. Furthermore, these examinations
cause a significant economic burden that may comprise 30%–50%
of costs of EVAR follow-up.
Finally, with the development of newer generation stentgrafts, a
better knowledge on the behavior of stentgrafts, the importance of
endoleaks and mechanisms of stentgraft failure, and better sizing
and planning (using 3D tools) the number of complications related
to EVAR has been reduced significantly.
All these factors require and allow for a more tailored approach for
EVAR follow-up. This presentation will discuss the rationale behind
such individualized programs of follow-up and will provide algorithms that allow a reduction of the number and alter the type of follow-up examinations after EVAR.

1302.4
Is it justified to treat old and frail patients with TAAA
endovascularly?
E. Verhoeven1, A. Katsargyris2, W. Ritter1
1Department of Vascular and Endovascular Surgery, Paracelsus Medical
University, Nuremberg, Germany, 2Vascular and Endovascular Surgery,

Klinikum Nuremberg, Nuremberg, Germany

The indication to treat an aneurysm is based on the rupture versus
surgical risk. In general, abdominal aortic aneurysms (AAAs) deserve
treatment when they reach a diameter of 5.5 cm.1 Smaller aneurysms, as shown by the CAESAR trial, do not deserve treatment even
with endovascular repair because there is no survival benefit overall.2 For thoracoabdominal aortic aneurysms (TAAAs), the treatment
indication threshold has always been 6 cm, mainly in view of the
higher risk of an extensive surgery.
In TAAA repair, the impact and risk of surgery is so high that many
patients are refused open repair. According to the literature, a high
proportion of these TAAAs will rupture and lead to death. 3 The
option to treat TAAA by endovascular means has logically opened
the way to treat patients who would not be offered open repair.4 As
always, minimally invasive techniques are then “overused” before
learning to respect the anatomical restrictions and other limitations.
With regard to patient risk stratification, little is known because
most articles on complex endovascular techniques state that they
treated “high-risk” patients.
We reviewed the results of our TAAA branched cases in terms of the
learning curve with regard to technical success, mortality, and outcomes. Growing experience has undoubtedly led to better planning
and better execution, with lower technical failure and the possibility
to treat more complex anatomies.
The main question for this presentation is whether there still are limitations with regard to the patient risk status. The risk balance analyses are based on the age and comorbidity of the patient on one side
and extent of aneurysm and anatomical limitations on the other.
The literature should be appraised critically because there is never a
clear definition of “high risk.”
Looking back at the 300 TAAA branched cases, in an attempt to
divide the patients into an “old and frail” patient group versus a normal “high-risk” group, mortality was clearly higher in the “old and
frail” group with 22.7% versus 6.2% in the normal “high-risk” group
(P<.001) and survival was lower with an overall mortality of 52.9%
versus 18.7% (P=.006) at a mean follow-up of 24.2±20 months. It
is therefore safe to conclude that indications to treat old and frail
patients should be exerted with extra caution, especially in TAAAs
with borderline diameters or with a challenging anatomy.
Conclusion: “Primum non nocere” in old and frail patients.
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Special Session
Dialysis fistula management beyond PTA
1702.1
Surveillance: clinical or ultrasound
M.W. de Haan
Radiology and Interventional Radiology, Maastricht University Medical
Centre, Maastricht, Netherlands
Learning Objectives
1. To learn what the clinical parameters to assess for fistula surveillance are
2. To learn the pros and cons of different imaging techniques
3. To learn when to treat a failing fistula
Introduction
Chronic kidney disease is becoming a global healthcare problem
with worldwide incidence and prevalence. Majority of patients with
chronic kidney disease rely on hemodialysis to survive renal failure.
Therefore, a viable vascular access, in terms of function and patency,
in these patients is vital. Low access flow and loss of patency may
impede adequate hemodialysis and even lead to increased morbidity and mortality. Loss of vascular access patency, usually preceded
by the development of access stenosis accounts for 15%–20% of
hospitalizations among patients on hemodialysis1-3. Therefore, predicting access failure is of great clinical and socioeconomic importance for both patient and society.
Surveillance
The purpose of structural surveillance program is to detect access
stenoses in a timely manner, allowing for early treatment to prevent
under-dialysis and thrombosis. To forecast access dysfunction, several techniques are available.
Physical examination
Inspection, palpation, and auscultation are the three main components of physical access examination, which can be used to assess
vascular access function. The swelling/edema of the extremity, ischemic fingers, aneurysms, and/or collateral veins can be detected
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by visual inspection and may be related to access-related complications. Although subjective, assessing the strength of the arterial inflow and venous outflow by palpation and/or auscultation is
a useful test. In general, a fistula has a continuous thrill and is soft
and compressible. However, in presence of a downstream stenosis or occlusion, the fistula becomes very pulsatile (“water-hammer
pulse”) with a weak thrill. Conversely, a weak pulse indicates poor
arterial inflow and/or a stenosis at the anastomosis level. In addition, the location of stenosis can be palpated by experienced hands.
In grafts, the direction of flow can be easily detected using a simple compression maneuver. A local intensification of bruit over the
graft or the venous anastomosis may indicate a stenosis4. Although
proven to be cost-effective, regular physical examination has not
become very popular among nurses and/or doctors in the hemodialysis departments. This is probably due to the high workload in
the dialysis departments and also due to the lack of specific training,
which plays an important role.
Indirect flow measurement
The ultrasound dilution technique is a well-established method for
indirectly measuring access blood flow during hemodialysis. Using
ultrasonic sensors, changes in protein concentration can be measured while infusing saline distally in the vascular access, which
allows the calculation of the access blood flow. Although the accuracy of this technique is influenced by many (hemodynamic) parameters that potentially under- or overestimate the flow, it is the most
validated and broadly accepted technique5.
Venous dialysis pressure
Although measurements of pressure from the hemodialysis circuit were not originally designed to assess access (dys)function, it is
currently one of the surveillance tools. Pressures can be measured
through the arterial and venous needles and have to be compared
with each other as well as to the mean arterial pressure to assess the
location of the possible stenosis. When the intra-access pressure
increases to >50% of the mean arterial pressure, graft flow is likely
decreased to the thrombosis-prone range and the presence of stenosis is likely. Because of the variability of the hemodynamic parameters, there is little correlation between a single measurement of
flow and pressure. Serial measurements of pressure in each patient
are more valuable than isolated measurements6.
Duplex ultrasound
Duplex ultrasound allows for direct flow measurement by assessing the blood flow velocity in relation to the cross-sectional area of
the access. The accuracy of the measurement strongly depends on a
correct Doppler angle and on a proper estimation of the cross sectional area, which makes the technique error-sensitive and operatordependent. Furthermore, duplex ultrasound is not very sensitive in
the region of the central veins7. However, in experienced hands, it is
a valuable tool not only to assess the access flow but also to locate
the underlying stenosis, which is particularly helpful in planning the
subsequent (percutaneous) intervention. In addition, several studies
have suggested that duplex-guided balloon angioplasty of failing or
non-maturing AVFs is feasible and safe even when it is performed as
an office-based procedure8.
Magnetic resonance angiography
Magnetic resonance angiography (MRA) is an attractive modality
for evaluating both hemodialysis access anatomy as well as function. Using phase-contrast and time-of-flight techniques, it is possible to assess the vascular access flow without the need to administer
contrast media. However, the wide range of flow rates complicates
interpretation: high flow rates may produce signal voids, suggesting severe stenoses at only mild narrowings and/or sharp-angled
anastomoses. Contrast-enhanced MRA has been shown to be a reliable tool for detecting stenoses and occlusion not only in the upper
extremity veins but also in the arteries. However, apart from issues
regarding the costs and availability of this technique, all interest in
the MRA imaging of dialysis accesses has virtually evaporated due
to concerns regarding the use of gadolinium in patients with renal
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failure9. The recent development of other more modern and safe
gadolinium-based contrast agents will perhaps revive the research
into the MRA imaging of hemodialysis accesses.
Multi-slice computed tomographic angiography
Multi-slice computed tomographic angiography (CTA) is a relatively
new minimal invasive technique for stenosis detection in hemodialysis access. Multi-slice CTA has been shown to be clinically feasible
for evaluating the complete vascular tree10. Moreover, the modern
dual-source CT systems can provide hemodynamic details over the
access. However, concerns regarding radiation exposure and the use
of contrast agents hamper the widespread application of CTA for
access imaging.
The rationale for surveillance is based on the assumption that progressive stenoses are accurately detected before thrombosis and
that the patency of the vascular access can be maintained with subsequent open or percutaneous intervention. However, to date, randomized controlled trials have not consistently shown that surveillance programs improve outcomes in grafts, which might be
explained by the number of clinical and hemodynamic parameters,
variation in definitions, and differences in the risk of thrombosis.
Thus, surveillance aimed at a high sensitivity in predicting thrombosis has a high false-positive rate that likely yields many unnecessary intervention procedures. Furthermore, balloon angioplasty by
definition induces a mechanical trauma, accompanying neointimal
hyperplasia and thereby the risk of stenosis and impaired access survival. Given the poor reproducibility of the measurements, it seems
plausible that the surveillance will improve if measurements are
taken more frequently. Regular, consecutive measurements would
allow the calculation of average values that may neutralize hemodynamic variation. Embarking on this strategy will have consequences
for staff resources, will require significant patient time, and will
cause inconvenience.
Despite the controversial data, surveillance continues to be widely
supported as a routine part of access maintenance. The KDOQI
guidelines recommend an intervention when graft flow is <600 ml/
min or when the flow has decreased by >25% and falls below 1000
ml/min. Fistula referral is not recommended until the flow is <400–
500 ml/min because fistulae may remain patent at a flows lower
than graft flows.
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1702.2
DCB to improve patency
K.N. Katsanos
Interventional Radiology, Guy’s and St. Thomas’ Hospitals, London,
United Kingdom
Learning Objectives
1. To learn what the current status of DCB is
2. To learn when DCBs should be used
3. To learn about current trials
No abstract available.

1702.3
The role of stent grafts
T.W.I. Clark
Radiology Department, Penn Presbyterian Medical Center,
Philadelphia, PA, United States of America
Learning Objectives
1. To learn what the current status of stent grafts is
2. To learn when stent grafts should be used
3. To learn about current trials
Stent grafts are becoming more widely used in the treatment of dysfunctional dialysis accesses. Industry-sponsored randomized trials
have suggested that stent grafts may have a higher primary unassisted patency over angioplasty alone; it should be recognized that
the inclusion and exclusion criteria of such trials are selective and
may not reflect many real-world situations. Although evidence continues to accumulate for stent graft placement over angioplasty, the
incremental benefit in patency following stent graft placement as a
first-line approach has not been proven a more cost-effective strategy to maintaining access patency. Several clinical scenarios exist in
which there is a clear clinical benefit of stent grafts, and other scenarios exist in which stent grafts should be used sparingly until
more data justify their application.
Clear benefits of stent grafts:
Angioplasty-induced venous rupture
Most small venous tears following angioplasty within dialysis fistulae can be treated with balloon tamponade (Trerotola). This is an
especially effective strategy when the angioplasty location is within
or adjacent to needle cannulation zones. Larger tears and ruptures,
which do not respond to balloon tamponade maneuvers can benefit from stent graft placement as it can reduce resultant peri-access
hematoma formation and blood loss as well as avoid catheter utilization from hematoma-induced arm swelling.
Recurrent venous stenosis
Two well-described anatomic locations that appear to benefit from
recurrent restenosis following angioplasty are the terminal cephalic
arch and the transition between in-situ and transposed basilic vein
fistulae. The cephalic arch is a challenging location for stent graft
placement as the extension of the device into the axillary–subclavian junction can produce upper-extremity deep-vein thrombosis, intractable arm swelling, or both. Moreover, the altered fluid
dynamics and wall shear stress at this site induced by the placement
of a stent graft (with a resultant jet of blood against the opposing
venous wall in the axillary vein) may accelerate intimal hyperplasia
and restenosis; more data is needed for routine use in these settings.
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Settings where stent grafts should be used sparingly or not at
all:
1. Critical venous junctions
Stent grafts can impede venous drainage from the arm or lower
extremity when placed with the covered segment spanning the
confluence of dialysis access outflow and the venous drainage of
the extremity. Examples of this include the cephalic arch in brachiocephalic fistulae, radiocephalic fistulae with dominant venous outflow into the basilic and brachial veins, and thigh fistulae when the
greater saphenous vein is used as venous outflow. Superficial and/or
common femoral veins may be compromised.
2. Preservation of collaterals when treating arterial inflow disease
Patients with symptomatic peripheral arterial disease contributing to vascular steal symptoms will often benefit from endovascular treatment of hemodynamically significant inflow stenosis. These
arterial lesions may be subject to in-stent stenosis, and stent graft
placement may cover critical collateral vessels.
3. Cannulation zone of access
Although every attempt should be made to avoid placing any stent
within a cannulation zone of an access, there are scenarios in which
failure of angioplasty/thrombectomy may require stent placement within a cannulation segment to prevent certain access failure. Repetitive needle cannulation through the interstices of a bare
metal stent can produce stent fracture; however, bare metal stents
appear less susceptible to cannulation-induced damage and infection compared with stent graft counterparts.
4. Preservation of the interval jugular vein during treatment of central venous lesions
It is usually possible to place a tunneled catheter through the interstices of a bare stent using a directional catheter and guidewire to
cross the interstices and then to perform serial dilation to enable the
placement of a peel-away sheath. This may be difficult or impossible
when the internal jugular vein is covered by a stent graft.
5. Across the elbow in treating outflow stenosis in forearm fistulae
Repetitive flexion and extension in the movement of the elbow
appears to produce early stent graft thrombosis.
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1702.4
Percutaneous creation of an AV fistula
R.-T. Hoffmann
Inst. u. Pk. f. Radiologische Diagnostik, Medizinische Fakultät CarlGustav-Carus, TU Dresden, Dresden, Germany
Learning Objectives
1. To learn what the purpose of creating percutaneous fistulas is
2. To learn about the current alternative methods
3. To learn if there is already enough evidence
Introduction
The arteriovenous fistula (AVF) is well accepted as the primary access
option to facilitate dialysis treatment for patients with end-stage
renal disease. AVFs have better overall long-term durability than the
current next best option, i.e., arteriovenous grafts [1]. However, AVFs
still exhibit high rates of primary failure (15%–46%), early thrombosis (10%–23%), and interventions (1-2 per patient-year) despite the
many procedural advances in surgical creation over the years in
Europe [2-7]. The result is high patient costs (~€80 000 per patientyear) and dissatisfaction that leads to the refusal of treatment in
favor of central venous catheters [8].
The percutaneous creation of an AVF may provide some benefits
that can address the challenges faced by surgery. The Achilles heel
of the surgical AVF appears to be early juxta-anastomotic stenosis that likely results from the trauma of surgically dissecting, mobilizing, and suturing of the vein to the artery [9-11]. Additional challenges arise from the surgical inconsistency in technique from center to center and surgeon to surgeon that results in a wide range
of reported outcomes [9-13]. Lastly, avoiding open surgery helps to
minimize the risk of infection and morbidity in patients due to the
AVF.
Recent advances in catheter-based technology provide an opportunity for interventional radiologists to create an AVF in a minimally
invasive, consistent procedure. The endovascular procedure may
reduce the incidence of primary failure, early thrombosis, and reinterventions by avoiding the need to dissect, mobilize, and suture
the vein. The consistency and reproducibility of a catheter-based
approach may also serve to normalize outcomes across vascular
centers.
Here, a summary of the clinical outcomes from prospective studies and real-world experience will be reviewed. The outcomes will
demonstrate that percutaneous AVF creation has a high technical
success rate with low rates of early thrombosis and requirement of
few interventions to achieve a high rate of maturation and usability. These outcomes were consistent across the prospective clinical
studies and real-world experience.
The endovascular AVF procedure
The first endovascular AVF (endoAVF) creation called the everlinQ™
endoAVF System for hemodialysis device was introduced in Europe
in 2015 by TVA Medical, Inc. The system comprises a venous and an
arterial catheter that align at the target AVF creation site via magnets. The endoAVF is created between the artery and adjacent vein
(venae comitantes) in the ulnar artery/ulnar vein or the radial artery/
radial vein distal to the perforating vein in the upper forearm. Access
is gained in the brachial artery (antegrade) and brachial vein (retrograde) of the upper arm. Once the catheters are in place, an electrode housed in the venous catheter delivers radiofrequency energy
for less than 2 s to create a channel between the artery and the vein.
The close proximity of the artery and venae comitantes (<2 mm from
the inner lumen to the inner lumen) and the dense surrounding tissue of the pedicle facilitates the shunting of blood from the artery
to the vein without extravasation. The cephalic and basilic veins
receive immediate arterialized flow from the endoAVF via the perforating vein. One of the two brachial vein comitantes is intraprocedurally embolized in a location proximal to the endoAVF to divert
more flow to the superficial system.
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Maturation typically occurs within 60 days post creation. The endoAVF forms an endothelium along the channel within 30 days post
procedure creating a native vessel lacking intraluminal scarring or
stenosis. The cephalic and basilic/medial cubital vein segments are
available for cannulation starting in the forearm, which is unique to
this type of AVF. The cephalic vein is the primary choice for cannulation, but adequate length of the basilic/medial cubital vein segment
is available for cannulation without elevation as well.
Clinical outcomes
Outcomes using the everlinQ system in patients with end-stage
renal disease who required dialysis have been reported in two prospective clinical studies: FLEX and NEAT. Each study followed similar exclusion/inclusion criteria: target vein and artery diameters of
≥2.0 mm, life expectancy of >1 year, absence of central or ipsilateral
upper extremity venous stenosis, or ineligibility for a distal forearm
fistula. Key outcomes included technical success (creation of a patent connection between the artery and the concomitant vein, with
brisk flow demonstrated by angiography and absence of appreciable extravasation), maturation (brachial artery flow > 500 ml/
min and vein diameter > 4mm), initiation of dialysis via two-needle cannulation, and early thrombosis (thrombotic occlusion within
3 months of creation). In additional, intervention rates and subsequent cost analysis in NEAT were compared with those of a propensity-score matched surgical AVF cohort from the Medicare database.
FLEX was a prospective first-in-man study to assess the feasibility of
percutaneous AVF creation, and it evaluated the utility of the endoAVF to provide dialysis access [14]. The study enrolled 33 patients
from August 2012 to September 2013 and reported outcomes during a 6-month follow-up period. Technical success was achieved
in 97% (32/33) of patients. One patient was lost to follow-up, and
four patients died during the follow-up period from causes unrelated to the procedure. Maturation was achieved in 96% (27/28) of
the remaining patients with 96% (25/26) initiated dialysis via their
endoAVF by 6 months. Two additional patients had usable access
but remained pre-dialysis patients. The mean time to pAVF maturation was 58 days (range, 37–168 days). One serious procedurerelated adverse event (pseudoaneurysm that resolved with thrombin injection) and five minor procedure-related adverse events were
reported. No access related infections were observed.
NEAT was a prospective, multi-center study across Canada, Australia,
and New Zealand that was designed to assess the safety and efficacy of the endoAVF [15]. The study enrolled 60 patients in the evaluable cohort plus an additional 20 roll-in patients. EndoAVF was created in 98% (59/60) of patients, with 91% (52/57) achieving physiological maturation and only 1.8% (1/57) experiencing early thrombosis. Five patients (8.3%, 5/60) experienced serious procedure-related
adverse events, with only one categorized as having device-related
adverse event (1.7%, 1/60). No access related infection was observed.
Compared with a propensity-score matched surgical AVF control
group from the Medicare database, the endoAVF required fewer
post-creation procedures (0.59 vs. 3.43 per patient-year, p < 0.0001),
with fewer event rates for angioplasties, thrombectomies, catheter placements, AVG creations, new surgical AVF creations, and vascular access-related infections. The reduction in interventions has
a reported cost savings of ~$11,240 USD for the first year for each
patient with AVF [16].
In additional, the real-world experience in Germany at the
Universitätsklinikum Carl Gustav Carus Dresden was reported previously at CIRSE 2016 by Radosa et al on the first eight patients [17].
Technical success was achieved in 100% of patients with no serious peri-interventional complications. Cannulation was initiated in
100% (7/7) of patients, of whom one patient was lost to follow-up
and another required an elevation procedure. The median time to
endoAVF maturation was 63 days (range: 26 –137 d) with the elevation patient being cannulated at day 137 post creation. No interventions to restore patency, incidence of early thrombosis, or access
infections occurred during this data release.
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Discussion
The observed clinical outcomes were comparable with those
expected from surgical AVF creation, except potentially lower rates
of interventions and thrombosis. A critical metric of successful AVF
creation is the initiation of sustained two-needle cannulation for the
delivery of adequate dialysis. Once two-needle cannulation begins,
the patient’s central venous catheter, if they have one, can be
removed, which is a primary goal of providing high-quality dialysis
care. The experience so far demonstrated that two-needle cannulation was initiated in 67%–96% of patients, which is similar to 54%–
85% of surgical patients reported in European patient cohorts [2-5].
However, the delivery of dialysis via the endoAVF was achieved with
less than one intervention per patient-year, whereas surgical AVFs
have been reported to require one to two interventions per patientyear in European cohorts [5-7]. In addition, the early thrombosis as a
failure mode tended to be low in the endoAVF clinical studies, and
no early thrombosis occurred in the Dresden patient cohort. In contrast, early thrombosis of surgical AVF has been reported in 10%–
23% of patients in European cohorts [5-7]. As with any new technique, a learning curve with the endoAVF procedure was observed
and attributed to endoAVF intervention or abandonment in a few
patients. These procedural complications are expected to be alleviated with training and experience.
In conclusion, the endoAVF appears to be a safe and effective option
to provide patients with a functioning AVF. EndoAVF creation has
demonstrated high technical success rate with low rates of early
thrombosis and requirement of few interventions to achieve a high
rate of maturation and usability across multiple clinical settings. The
clinical study results have been consistent across multiple studies.
The results from the real-world experience in Germany have been
similar to the results reported in the prospective clinical studies. A
prospective, multi-center European study is currently ongoing to
further evaluate the benefits of the endoAVF for dialysis patients.
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Fundamental Course
Therapy of painful bone metastases
1703.1
Combination of radiotherapy and IR
V.E. Kouloulias
2nd Dept. Radiology, Radiotherapy Unit, ATTIKON Hospital, National
and Kapodistrian University of Athens, Chaidari, Greece
Learning Objectives
1. To learn how to use radiation therapy in painful bone metastases
2. To learn how to combine radiation therapy to IR techniques
3. To learn how to evaluate current results reported in the literature
Bone metastases have been observed in a high percentage of
patients with cancer, showing a variety of symptoms and affecting the quality of life and survival of patients. A multidisciplinary
approach from different healthcare providers, including radiation oncologists, international radiologists, medical oncologists,
and surgeons, is required for treatment. The role of radiotherapy
in the management of bone metastases has long been established
through multiple randomized trials. Several equivalent schedules
of radiotherapy have been reported, such as 5×400cGy, 10×300cGy,
and 1×850cGy. The estimation of response to the therapy is subjective and is based on the palliation of the symptoms in terms of quality of life and pain scores. Objective measurements have also been
analyzed mainly in terms of the bone density. The combination of IR
and radiotherapy is currently a promising tool for the management
of bone metastases, increasing the therapeutic effect of both methods in terms of pain relief and improvement in the bone density in
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affected areas (mainly lytic). The sequel of either irradiation or IR is
currently under investigation with prospective trials.
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1703.2
Bone augmentation
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Learning Objectives
1. To learn how to use different bone augmentation techniques
2. To learn how to avoid limitations of standard cementoplasty
3. To learn how to evaluate current results reported in the literature
No abstract available.

1703.3
Ablation for therapeutic and palliative treatment
A. Basile
Diagnostic and Interventional Radiology, Policlinico Universitario
Vittorio Emanuele, Catania, Italy
Learning Objectives
1. To learn how to use ablation in painful bone metastases for
therapeutic purposes
2. To learn how to use ablation in painful bone metastases for palliative purposes
3. To learn how to evaluate current results reported in the literature
In the modern era of interventional radiology focused on oncological patients, the ablation techniques are not any more limited to the
usual targets such as HCCs and primary lung tumors and are finding
new targets, particularly in MSK tumors of both benign and malignant nature. In the literature, the most encountered benign tumors
treated via ablation are osteoid osteoma, although the application
of ablation in osteoblastoma, chondroblastoma, and osteochondroma has been reported to show good results. In turn, malignancies of the bones are rare, with spinal metastases (originating from
carcinomas of the breast, lung, prostate, kidney, and uterus) likely
being the most common one. It should be emphasized that in most
cases, palliative measures are related to malignant cancer and the
patient’s quality of life and mortality are the priority. Recently, the
indication of tumor control with the intent of increase in the overall
life expectancy has been emphasized, particularly in patients with
an oligometastatic disease, a good performance status, and a life
expectancy of more than 6 months. The treatment of spinal lesions
could be challenging considering the risk of severe neurologic dysfunction with dramatic consequences pertaining to the quality of
life. For these reasons, some precautions must be taken in order to
prevent such risks. For the same reason, among the ablation techniques, cryotherapy is gaining interest of the IR community due
to its powerful pain management feature and the possibility of an
instant check of the ice ball, preserving nervous tissues, particularly in case of vertebral metastases. Nevertheless, ablation may be
applied both for curative and palliative strategies when combined
with cement injection, allowing a precise patient selection. New
heroes of oncologic interventions and probably future trend are
MR-guided HIFU (also known as FUS) and irreversible electroporation despite requiring a higher cost. Improved research in the field
is strongly needed to assess a proper cost-effective analysis and the
limits of these approaches.
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1703.4
Transarterial embolisation of skeletal and spinal metastases
A.G. Ryan
Department of Radiology, University Hospital Waterford, Waterford
City, Ireland
Learning Objectives
1. To learn how to apply indications for embolisation in skeletal
and spine metastases
2. To learn how to use tips and tricks to increase success and limit
complications
3. To learn how to evaluate current results reported in the literature
Introduction
Osseous metastases may result in intractable pain, instability/fracture and neurologic compromise. Embolisation alone or in combination with other techniques should be a part of the treatment
algorithm1-3. The goal is tumour devascularisation without non-target compromise, resulting in reduced tumour turgor and periosteal
pain fibre stimulation. Additional potential benefits include reduced
recurrence rate and prolonged survival; chemoembolisation is
under active investigation.
Indications
Pre-operative embolisation limits intra-operative blood loss4-16,
ensuring optimal visualisation and adequate resection4 and reducing operative duration and mortality. Without embolisation, resections are occasionally abandoned due to uncontrolled haemorrhage17,18. Embolisation has an important role in the palliative setting, frequently in combination with other modalities2,3.
Patient selection
Predictors of a positive outcome post-embolisation are purely lytic
tumours, pathologic fractures, rapid increases in size and progressive destruction9. Embolisation is not precluded by the presence
of prior instrumentation and may be repeated. If embolisation and
radiotherapy are both planned, the latter should be performed first
because its efficacy depends on the target oxygenation19.
Angiographic Anatomy
A thorough knowledge of the locoregional arterial anatomy, variants, anastomoses and variations in flow patterns that may occur
during embolisation is critical for avoiding complications.
Embolisation
Once stable access proximal to the tumour circulation is secured,
angiography demonstrates the arteries supplying the tumour and
those supplying the potential at-risk structures. Road mapping and
super-selective microcatheters are routinely employed.
Calibrated particles are the preferred agents given their predictable distribution, reduced tendency to clump and less microcatheter
occlusion. No clinical advantage was identified when polyvinyl alcohol or trisacryl microspheres were compared20.
If an adequate collateral circulation is present, prophylactic coiling
distal to the tumour circulation may be appropriate to protect nontarget tissues21.
Most frequently, 300–500-micron particles are used. Extra caution is
required when using 100–300-micron particles given the increased
risk of non-target embolisation through intra-lesional arteriovenous
anastomoses. Particles less than 100 microns should be avoided
because of potential passage into the systemic venous circulation.
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Alcohol is discouraged in the spinal setting given its propensity to
pass into the radiculomedullary branches with resultant spinal cord
infarction10.
Proximal embolisation of feeding vessels (with coils or gelfoam) is
doomed to failure because rapid collateralisation may occur within
hours; however, these agents have a role in the setting of life-threatening haemorrhage. The more complete the devascularisation is
and the sooner a surgery follows the embolisation, the greater is the
reduction in perioperative blood loss22-24.
Complications
In experienced hands, the risk of neurologic complications is less
than the quoted 2%.
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Special Session
Advanced biliary therapies
1704.1
Gallstone retrievals
A. Hatzidakis
Section of Radiology, Medical School of Heraklion Crete, Heraklion,
Greece
Learning Objectives
1. To learn about proper patient selection
2. To learn about the several PTC retrieval techniques
3. To learn how to make the procedural management and to avoid
complications
Percutaneous cholecystostomy (PC) is an established lifesaving
drainage procedure for the management of high-risk patients with
acute cholecystitis. Acute cholecystitis might be the result of calculous disease. After PC, transcatheter cholangiography is performed
to assess the patency of cystic duct, presence of gallstones and catheter position. After the end of inflammation, if patients are still considered as inoperable, percutaneous treatment with gallbladder
stone retrieval can be attempted.
In the last 20 years, interventional radiologic techniques for the
treatment of gallstone disease have become more widely available.
In the past, percutaneous chemical ablation of the gallbladder was
a relative popular method offering a potential solution to the problem of gallstone recurrence. So, in the late 90s, contact dissolution
of stones with methyl tert-butyl-ether and percutaneous extraction
of calculi was treatment options in such patients. In patients with
cholesterol-rich gallbladder stones and a patent cystic duct, complete stone clearance rates of 65-90% have been reported using oral
bile acids (OBAs) alone or with adjuvant lithotripsy (extracorporeal
shock-wave lithotripsy; ESWL).
With increasing use of intra-corporeal gallstone lithotripsy techniques, combined fluoroscopic with or without direct cholangioscopic visualization during percutaneous procedures become more
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important. Limitations or relative contraindications to percutaneous
cholecysto-lithotomy (PCCL) were a small, shrunken, thick-walled
gallbladder or an intrahepatic gallbladder.
First, tract dilation had to be performed until a quite wide and
mature channel was formed. After that, peel-away sheaths was introduced through which further interventions were operated. A safety
guide wire had to be placed outside the sheath in order to get new
access in case something went wrong. Endoscopes, stone-baskets,
extraction balloons and other instruments were inserted through
the sheath for a less traumatic procedure. Complete stone clearance can be achieved using multiple sessions over several months.
Gallstones complete clearance of over 80% is reported in the literature. Complete symptom relief can be obtained in more than 95 percent of these patients.
Patients with Mirizzi syndrome involving a common bile duct stone
are rare cases. Trans-cholecystic treatment using lithotripsy via a
cholangio-fiberscope can be performed in such patients.
Complications associated with PC usually occur immediately or
within days and including haemorrhage, vagal reactions, sepsis, bile
peritonitis, pneumothorax, perforation of the intestinal loop, secondary infection or colonization of the gallbladder and catheter dislodgment. Regarding stone extraction, biliary fistulas and major bile
leakages may be encountered.
In experienced hands, PCCL can be a safe, effective procedure for
clearing the gallbladder of calculi regardless of their size, composition, or number. It preserves the gallbladder, enables possible restoration of contractility, and can be performed without general anesthesia. The purpose of this presentation is to illustrate the techniques and to discuss the indications, complications, and technical
difficulties of this alternative percutaneous treatment option.
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1704.2
Biliary lithotripsy
A. Cannavale1, M. Bezzi2, M. Santoni3, M. Gazzetti4, F. Fanelli5
1Department of Radiology, NHS Greater Glasgow and Clyde, Queen
Elizabeth University Hospital, Glasgow, United Kingdom, 2Department
of Radiology - Vascular and Interventional Radiology Unit, Sapienza
University of Rome, Rome, Italy, 3Department of Radiological
Sciences, “Sapienza” University of Rome, Rome, Italy, 4Department of
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Learning Objectives
1. To learn about the indications of biliary lithotripsy
2. To learn which devices can be used for this technique
3. To learn about the success rates and clinical outcome
It is noteworthy that bile duct stones are related to the development
of further diseases such as recurrent cholangitis, biliary cirrhosis and
cholangiocarcinoma.
At present, endoscopic retrograde cholangiopancreatography
(ERCP) associated with endoscopic sphincterotomy (EST) represents the first-line approach for the removal of bile duct stones.
However, some stones may be refractory or not suitable for endoscopic removal, thereby requiring additional or other therapeutic
options. Those stones are called ‘difficult bile duct stones’ and may
be associated with one or more of the following features: periampullary diverticula, previous surgery, large stones (≥20 mm), presence
of multiple stones, stones above a stricture, intrahepatic stones,
impacted stones and patient’s clinical conditions that actually represent main indications for percutaneous cholangioscopy (PTCS) and
lithotripsy.
Surgery was mainly indicated in relatively young patients with good
clinical condition/fair liver function with unilobar hepatolithiasis,
particularly left-sided, atrophy, fibrosis and multiple abscesses secondary to cholangitis and/or suspicion of concomitant operable
intrahepatic cholangiocarcinoma.
In patients not suitable for surgery or endoscopy, ‘difficult bile duct
stones’ may be treated with a combination of PTCS and interventional radiology (IR) techniques or IR techniques alone according to
the extent of the disease. The correct choice can be made according to the Tsunoda classification (from class I to IV) and stone size (i.e.
greater or smaller than 25 mm). To classify and select patients appropriately, magnetic resonance cholangiopacreatography (MRCP) or
post-contrast CT should be performed beforehand.
In case of stones less than 20 mm and mainly located in the common
bile duct (CBD) at imaging, the endoscopic approach (ERCP) should
be attempted first.
If this fails or in the presence of larger stones (>20 mm), intrahepatic
or impacted stones or stones associated with narrowed CBD, a percutaneous approach should be considered as the preferred method.
If a percutaneous approach is decided, a US-guided puncture or
double puncture technique should be chosen according to the
Tsunoda class, location of the target stones and bile duct anatomy
(any anatomic variant should be promptly recognised as it may
impact the technical success).
IR techniques, such as PTC which are associated with the use of large
PTA balloons (used to dilate strictures) and basket-type catheters,
were mainly indicated in Tsunoda class I patients with a few stones
less than 25 mm in diameter. In more complex cases, the use of a
cholangioscope (CS) was recommended under general anaesthesia. Large-bore or small calibre CS with electrohydraulic lithotripsy
(EHL) or laser probes may be used according to the extent of the disease and patient’s characteristics. Recent studies reported the use of
small calibre CS with EHL or YAG laser (approximately 3 mm in calibre) obtaining complete stone clearance in more than 80% cases.
Also, large-bore endoscopes have been used (16 or 18 Fr calibre)
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with a low complication rate. Generally, large CS should be used
mainly in complex Tsunoda class III and IV patients.
In our and other recent studies, the technical success (complete
stone clearance) was above 83% with combined techniques. If only
IR techniques were used, intrahepatic stone clearance may drop
down to 61% as reported by Ozcan et al. In our series, most complex patients needed at least three sessions for complete stone
clearance.
The recurrence rate may vary according to the complexity and type
of techniques used, ranging between 15% and 56% of patients
treated. Usually, recurrent cases are successfully treated with similar
techniques.
Major complications from PTCS with EHL/Laser may be major bleeding that requires embolisation (<2%), cholangitis/infection (10%)
and perforation/bile leakage (<1%).
In conclusion, the combined radiological–endoscopic approach for
‘difficult bile duct stones’ represents a reliable option in cases not
suitable for endoscopy or surgery. Despite the lack of randomised
controlled trials or large prospective studies, large retrospective
studies reported good clinical outcomes, with a low recurrence and
complication rate.
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Learning Objectives
1. To learn about the proper indications of biliary brachytherapy
2. To learn about the treatment protocol and the medical devices
to perform the procedure
3. To learn about the clinical outcome and the clinical trials
available on this technique
Biliary cancer remains a complex medical problem. The typical hilar
location, infiltration, and longitudinal spread along the bile ducts as
well as the occlusion of vascular bundles frequently make R0 resection difficult or even impossible to achieve. Chemotherapy and
its combination with radiotherapy can prolong survival, but their
results are still far from satisfactory.
Despite adenocarcinomas of the bile ducts being regarded as
tumors with low radiosensitivity, data in the literature support the
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use of radiotherapy as palliative care for tumors in this location.
Lethal radiation doses for adenocarcinomas are high (up to 60 Gy),
and increasing doses heighten the risk of damage to surrounding
healthy tissues. Perihilar location of tumors is risky because of radiation sensitivity of the liver, whereas distal tumors affecting the bile
ducts can only be irradiated while considering the vicinity of the
duodenum and the small intestine with caution.
Intraluminal brachytherapy of the bile ducts is a minimally invasive
method that can overcome disadvantages of high-dose externalbeam radiation therapy. It has the possibility of administering higher
radiation doses in a shorter time than with external radiation. In
brachytherapy, percutaneous access is used to reach the bile ducts
or it can be endoscopically applied through an implanted drainage catheter. Fletcher et al. were among the first to use intraluminal
brachytherapy with iridium as a radiation source (iridium-192) in the
late 1970s.
When using intraluminal radiation therapy with an iridium radiation
source, iridium is shaped into cylindrical, granular, or filiform particles that emit gamma and beta radiation within the affected area.
Afterloading systems are currently used for administering brachytherapy. These automatically place the radiation source into an
applicator positioned in a pre-established location. High-dose rate
(HDR) techniques with an application of >12 Gy/hour or low-dose
rate (LDR) techniques with an application of <2 Gy/hour are used.
Advantages of HDR brachytherapy are shorter hospitalization time
and according to the literature, lower rates of cholangitis due to
drain occlusion. Brachytherapy and external beam radiotherapy
techniques can be safely combined; the objectives being not only
to limit the effect of radiation therapy to the bile ducts but also to
irradiate lymphatic drainage. There are local differences depending on the radiation dose applied in brachytherapy. When combining external radiation therapy and brachytherapy, the usual dose is
in the range of 7–30 Gy, prescribed at a distance of 0.5–1.0 cm from
the center of the source in 1–6 fractions. Each fraction typically consists of 5.0–7.5 Gy and takes several minutes in one HDR brachytherapy session. In the case of standalone brachytherapy, 20–42 Gy is
applied.
During the administration of brachytherapy, cholangitis and liver
abscess may develop because of cholestasis. It is necessary to anticipate acute and late radiation toxicity, particularly when HDR brachytherapy is combined with external radiotherapy. Thirty-day patient
mortality is reported on rare occasions, and biliary and gastrointestinal bleeding have been occasionally reported in other studies. Symptoms of gastrointestinal toxicity appear in up to 30% of
patients, most frequently as very moderate vomiting and nausea,
while gastrointestinal ulceration and erosion may occur in later
stages.
It is frequently recommended to concurrently administer chemotherapy with radiation therapy when treating tumors of the extrahepatic bile ducts. One of the negative aspects of concomitant radiation and chemotherapy can be disproportionately increased toxicity
of such treatment to healthy tissues. Indication for this combination
therapy must be carefully and individually considered with respect
to the overall state and intercurrent diseases of a particular patient.
The effectiveness of brachytherapy has been observed in both prospective and retrospective studies. In the case of distal extrahepatic
carcinoma, it has contributed to prolonging median survival to the
range of 10–14 months. The largest study was published in 2010
by Shinohara et al., analyzing 193 patients with cholangiocarcinomas treated with brachytherapy. The overall median survival was up
to 11 months, while it reached to only 4 months in a large control
group without radiotherapy (6,859 patients).
Brachytherapy, while prolonging stent patency, can provide longer
patient survival times and improve the quality of life. Brachytherapy
can be used as a solitary source of radiation therapy to prevent reocclusion. In a prospective study, Chen et al. applied HDR brachytherapy after insertion of self-expandable metal stents. A significantly
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longer stent patency duration was achieved in patients undergoing brachytherapy (12.6 vs. 8.3 months). Long-term patency of metal
stents was also achieved by Park et al. on administering external
radiotherapy only at a dose of 45–50 Gy.
Another option enabling HRD delivery is the use of iodine-125
seeds (radioactive half-life of 60 days), which could be permanently implanted in tissues with an effective radiation radius of 20
mm. Stranded seeds in a 4-F tube retained by a metal stent or seeds
attached directly to the stent structure could be employed. Rather
smaller randomized study groups showed prolonged patency
rate of metal stents and survival of patients with malignant biliary
obstruction.
Despite positive results of brachytherapy with respect to prolonging patient survival and symptom palliation, this technique remains
in question because of the organization of care and markedly
extended hospitalization times.
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Learning Objectives
1. To learn about the main indications of biliary RFA
2. To learn about the procedural setup and treatment protocol
3. To understand success and potential complication rates
Introduction
Biliary obstruction is a common problem in various HPB malignancies. Significant number of such patients turn to be unsuitable for
radical surgery and thus, need palliation for jaundice. Endoscopic
retrograde cholangiopancreatography (ERCP) or percutaneous transhepatic biliary drainage (PTBD) with stent placement has been documented to be an effective palliation for malignant biliary obstruction. However, occlusion of the stent is frequently observed because
of tumor in-growth, epithelial hyperplasia, and sludge deposits. To
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increase the duration of stent patency and exert local tumor destruction local ablative therapy, radiofrequency ablation (RFA) might be
used. RFA has been widely accepted as an effective and safe treatment option in oncology practice, but traditional RF devices cannot
be used to treat the biliary tree tumours, perihilar obstructing proximal bile duct tumours, or distal duct obstructing tumors. Therefore,
Habib™ percutaneous HPB (EMcision Ltd, London, UK) endoluminal
device that can be introduced into the bile duct lumen over the wire
was developed.
Here we present the overview of the existing experience in endoluminal RFA application in bile ducts. We will outline physical aspects
of the endoluminal RF device; rationale of its application in the bile
duct; endobiliary RFA technique, including device delivery methods
to the biliary tree target area and power; and time of RF processing.
Main indications and outcome, including possible complications,
will be discussed.
Technical characteristics of the endoluminal RF device: Habib™ HPB
is a single use, disposable, bipolar 8-F catheter with a different working length (90 cm or 180 cm) depending on the method of device
introduction into the “target” area: the percutaneous or endoscopic
approach. The device is positioned in the bile duct obstructed segment for coagulation and ablation of the tissue. A radiofrequency
power is applied to the electrodes at the tip of the catheter so that
heat is applied to the tissue surrounding the catheter. The device
comprises a catheter with 2 contact electrodes that create a cylindrical coagulation/ablation in the radius of up to 10 mm around the
electrodes of the inserted device at a length of approximately 2.5
cm, causing coagulation necrosis of the bile duct obstructing tumor.
The RFA device is connected to a compatible radiofrequency generator. The logic of this approach is that intraductal RFA may prolong
stent patency, achieve local tumor control, destroy small tumor volume, and palliate large tumors in conjunction with chemotherapy.
The important point is that the RF-mediated antitumor immune
response, generated by the wide spectrum tumor antigen released
on RFA processing, causes massive death of the tumor cells by coagulation necrosis. Indications for biliary RFA are quite similar to those
defined for inoperable patients when biliary stenting is used for palliation. Malignant biliary strictures might be caused by a variety of
malignant problems, such as cholangiocarcinoma; different types
of primary liver tumors; metastasis; and gallbladder, pancreatic, and
papilla of Vater carcinoma. If the biliary stricture is caused by malignancy, which is not removable surgically, endobiliary RF processing acts as an important adjunct for widely accepted stent positioning alone, enabling partial destruction of the bile duct obstructing tumor by coagulation necrosis and at the same time, having a
potential to “switch on” the antitumor immune response. Biliary
RFA might also be used to recanalize stents obstructed by tumor ingrowth into the stent lumen.
Procedural setup and treatment protocol
General considerations
The biliary RFA procedure might be performed using endoscopic or
percutaneous approaches under deep venous sedation. The initial
steps repeat the technique of an ordinary stent placement, including conduction of the wire through the strictured bile duct segment; as the 0.035-inch-diameter wire is successfully conducted,
an 8-Fr-diameter bipolar RF device is advanced over the wire under
real-time fluoroscopy guidance and positioned in the strictured duct
segment; the stiff wire is helpful in cases where the stricture is very
tight. The RF processing with a power of 10–15 watts for 2 minutes
is applied to cause coagulation necrosis of the bile duct obstructing tumor. Number of ablation sessions depends on the stricture
length; usually, 1 or 2 sessions are used as the biliary RFA device processing length is approximately 2 cm. The procedure is completed
with the placement of a metal stent of an appropriate diameter (usually 8–10 mm) over the wire. If self-expanding stents (SEMS) are used,
stricture pre-dilation is recommended to exclude the problem of the
stent opening on its release, when stent radial force is not enough to
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overcome tight stenosis. If the stent does not open completely, balloon post-dilation might be easily performed.
Details of the endoscopic approach: the endoscopic procedure is
a straightforward, one-step intervention; the procedure success is
documented by visual observation of bile passage from the recanalized bile duct and/or by opacification of the biliary tree by contrast
injection.
Details of the percutaneous approach: the percutaneous procedure
might be performed as a one- or two-step intervention. In the onestep intervention, PTBD and biliary RFA with subsequent stenting
are completed in one session. In the two-step intervention, the first
step is PTBD and biliary recanalization by RFA and stenting is performed 1 or 2 weeks later. The percutaneous biliary RFA procedure
is terminated by repositioning the transhepatic catheter “above” the
positioned stent; the catheter is left closed to have access to the biliary tree in case patency is not restored completely. The catheter is
removed a few days later following recheck cholangiography.
Results and complications
Patients were followed up every 2 weeks for 1 month and as per the
oncology follow-up protocol thereafter; they underwent clinical
examination, liver function tests, and ultrasound scans to rule out
cholangitis or biliary obstruction. The key point for achieving technical success in the biliary RFA procedure is conduction of the wire
across the stricture; therefore, the technical success rate is actually
identical to that with ordinary biliary recanalization by stent placement. To understand the clinical success of the procedure, we need
to emphasize the importance of coagulation necrosis of the bile
duct obstructing tumor resulting in improved patient survival, as
reported by few published papers. Biliary RFA is quite safe and feasible procedure; the only possible significant complication is the perforation of the bile duct with bile leakage because of damage in the
extrahepatic bile duct intact segment during RF processing, a possibility that cannot be excluded and can be easily documented on
the procedure itself by contrast injection. Usually, normal biliary
patency restoration by stent placement is sufficient and addition of
antibiotics practically excludes the need of surgery in the management of this complication. Hemorrhage is extremely rare as vessel
wall thermal injury is practically excluded by the heat-sinking effect
(cooling by blood flow). Subsequently, patients are referred to the
oncologists for further management.
Discussion
RFA has been used to achieve localized tumor necrosis in solid neoplasms for many years. It delivers a high amount of thermal energy
to the target tissue with curative or palliative intent, but thus far,
the intraductal application of RFA has not been considered because
of the expected complication of thermal biliary damage, such as
bile leakage or biliary stricture. The thermal effect on bile duct has
been regarded as the cause of post-RFA biliary stricture. This is the
case whenever the energy is delivered to the “outside” of the bile
ducts. Here, in contrast, the energy was delivered “inside” the biliary system where the Habib™ Percutaneous HPB takes advantage
of the radiofrequency thermal effect as a means to locally destroy
the malignant biliary stricture by delivering low radiofrequency
energy from 2 electrodes to ensure that the energy is evenly spread
around the endoluminal device before the metal stent is positioned.
Local coagulation necrosis caused by RFA has the potential to delay
tumor growth which might be partially due to RF induced immune
response and may prolong the duration of stent patency, finally
improving the overall survival.
The endoscopic or percutaneous approach can cover all cases when
biliary RFA is needed; each approach has advantages and the more
suitable one should be chosen in every case. The advantage of the
endoscopic approach is relative low invasiveness (no puncture
required). Advantages of the percutaneous approach is the possibility of two-step performance (particularly important in cases
with long-standing jaundice and cholangitis), lesser physical distance to the area of interest which enables easier and more effective
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manipulation with wires and catheters, and the possibility of maintaining an immediate and easier access to the processed area after
the completion of the procedure which enables easy repetition of
the procedure, if needed.
Biliary tract RFA in patients with unresectable, malignant biliary
obstruction is a feasible and effective treatment option. Further randomized studies to determine the efficacy of intraductal RFA therapy on long-term biliary stent patency and patient survival are
warranted.
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Klinik für Strahlenheilkunde, Charité Universitätsmedizin Berlin, Berlin,
Germany
Learning Objectives
1. To learn about the advantages of PICC compared to other access
devices
2. To learn tricks for successful placement
3. To learn about interdisciplinary patient care for long term
success
Peripherally inserted central venous catheter (PICC) is an interesting short-to-mid-term type of central venous catheter that can be
implanted by physicians and specially trained nurses. New techniques, such as integrated magnetic tip tracking and ECG-controlled
tip placement, offer new options for catheter placement by nurses
and physicians in dedicated patients. Because PICC placement uses
a peripheral, relatively superficial and small vein for implantation,
PICC placement can be safely performed in patients with haemorrhagic disorders.
Ultrasound-guided venipuncture and a modified Seldinger technique with a peel-away sheath are standards in PICC implantation.
Creating a short subcutaneous tunnel to reduce infectious complications is a recent development in PICC placement.

1802.2
Tunnelled catheters
A. Lunardi
Diagnostic and Interventional Radiology, University of Pisa, Pisa, Italy
Learning Objectives
1. To learn about the advantages of tunnelled catheters compared
to other access devices
2. To learn tricks for successful placement
3. To learn tricks for successful management
Tunneled devices are characterized by the fact that their insertion
site on the skin and site of ultimate venipuncture are physically separated. Long-term venous catheters became available in 1968, and
the design was improved by Dr. John W. Broviac in 1973.1 Hickman
et al. further modified the principles in 1979 with subcutaneous tunneling and a Dacron cuff that formed an infection barrier and promoted fibrous ingrowth to prevent catheter migration.2
Tunneled cuffed catheters (TCCs) provide reliable and instant longterm intravenous access for a large variety of therapeutic purposes,
including chemotherapy, parenteral nutrition, and apheresis. The
most frequent application is as an access device for hemodialysis
(HD) in patients with renal failure. 3 Even though native arteriovenous fistulas (AVFs) are considered the best vascular access option
for HD,4 TCCs are the initial access for approximately 80% of patients
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in the USA and 30% of patients in Europe who are starting HD.5-6-24
It is mandatory to focus on the use of TCCs for HD considering that
dialysis catheters represent the most commonly placed tunneled
central venous catheters. However the main principles and techniques of TCC placement for HD are applicable to devices, such as
the Hickman, Broviac, Groshong, or tunneled peripherally inserted
central catheters, that are used for different purpose.7 Familiarity
with basic concepts of the devices and procedural techniques are
crucial for achieving successful long-term venous access.
The National Kidney Foundation-Kidney Disease Outcome Quality
Initiative (NKF-KDOQI) clinical practice guidelines were first published in 1997 and provide extensive clinical practice guidelines for
vascular access including tunneled central venous catheter for dialysis.8 This document has provided guidelines named “clinical practice recommendations (CPRs)” that are evidence- and opinion-based
statements. According to the NKF-KDOQI guidelines, tunneled
cuffed venous catheters are indicated for temporary venous access
that is expected to be required for longer than 3 weeks. In the HD
setting, tunneled catheters should serve as bridging devices during
the maturation of newly placed arterio-venous fistulas, especially
for patients with end-stage renal disease who are admitted with an
urgent need for dialysis or as the final option in patients in whom
fistulas and grafts are contraindicated or have failed. However,
functioning permanent access at the initiation of HD confers lower
mortality than that in patients temporized with a tunneled cuffed
venous catheter while awaiting the maturation of permanent
access.5
The preferred insertion site for tunneled cuffed venous dialysis catheters or port catheter systems is the right internal jugular vein.8
Other options include the right external jugular vein,9 left internal and external jugular veins, subclavian veins, femoral veins, and
translumbar and transhepatic access to the IVC. Subclavian access
should be used only when no other upper-extremity or chest-wall
options are available. If possible, TCCs should not be placed on the
same side as a maturing AV access.
Tunneled cuffed venous catheters should be placed preferentially in
the right internal jugular vein because this site offers a more direct
route to the caval–atrial junction than the left-sided great veins.
Catheter insertion and maintenance in the right internal jugular
vein are associated with a lower risk of complications than those
at other potential catheter insertion sites.10 Catheter placement in
the left internal jugular vein potentially puts the left arm’s vasculature in jeopardy. Catheter placement in the left internal jugular vein
is associated with poor blood flow rates and high rates of stenosis
and thrombosis. Catheter placement in the femoral and translumbar veins is associated with higher infection rates than placement at
other sites.11
Ultrasound should be used in catheter placement. The NKF-KDOQI
guidelines state that fluoroscopy is mandatory for the insertion of all
cuffed dialysis catheters. The position of the tip of any central catheter should be radiologically verified. Ultrasound insertion has been
shown to limit insertion complications. Evidence is sufficient to recommend the use of ultrasound guidance for all insertions because it
minimizes inadvertent arterial cannulation.12-13 Fluoroscopy allows
ideal catheter tip placement to maximize blood flow.14 In recent literature reviews and the most current iteration of KDOQI guidelines,
the recommended catheter tip position was in the “mid-atrium with
arterial lumen facing the mediastinum.”15-16 However, even these
recommendations are marred by inaccuracy because they make no
distinction between the different tip designs of the currently available dialysis catheters and dynamic interplay between catheter
function, side hole design, and resulting complications. Considering
the functional tip as the part of the catheter from the most proximal side hole to the catheter tip, the entire functional length should
be placed in the right atrium, but not too deep, to avoid touching
the floor of the right atrium. There is currently no proven advantage
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of one cuffed catheter design over another. Catheters capable of a
rapid blood flow rate are preferred. Catheter choice should be based
on local experience, goals for use, and cost.
Systemic sepsis is an absolute contraindication for central venous
access via TCCs because it can lead to line infection. In septic
patients who require a long‐term tunneled line for a reason other
than intravenous antibiotic administration, new permanent access
should not be placed until culture results have been negative.
Relative contraindications include local cellulitis and abnormal coagulation results, including prothrombin time INR of >1.5 and markedly
decreased platelet count (<60.000/mm3). However, in select cases,
there is a need to deviate from these general guidelines if clinically
warranted.
Even with care, fewer than half the catheters placed as “long-term
access” are in use a year after their placement,17 and approximately
a third are removed because they fail to deliver adequate blood
flow. The definition of adequate blood flow varies inversely with
the “efficiency” of HD. High-efficiency dialysis, as that practiced in
the United States, requires dialyzer-delivered BFRs > 300 mL/min
to achieve the target single-pool Kt/V of 1.2 (see the KDOQI HD
Adequacy Guidelines). Conversely, in Europe, BFRs < 300 mL/min are
frequently used because dialysis treatment durations are longer.18
The adequacy of dialysis is also influenced by the site of placement
and degree of recirculation.19 Recirculation is significantly greater
in femoral catheters than in internal jugular catheters (13.1% versus 0.4%; P < 0.001). In addition, femoral catheters <20 cm have significantly greater recirculation (26.3%) than those >20 cm (8.3%; P
= 0.007). This length dependency may result from the ultimate tip
position of longer catheters in the IVC as opposed to the common
iliac vein with shorter catheters. The high blood flow available to
the catheter at the IVC site reduces recirculation. Recirculation may
increase when the “lines are reversed” (inversion of inlet and outlet
lumens), even in “well-functioning” non-split catheters (from 2%–3%
to >10%).
All catheters are “locked” with some anticoagulant. The purpose of
the lock is to prevent thrombosis. The loss of anticoagulant by diffusive transport would be expected. The lost locking solution is
replaced by blood. Therefore, it is not surprising that thrombosis is
common in catheters because blood is likely to be in the lumen of
the catheter for prolonged interdialytic times. The loss of anticoagulant permits the entry of clotting factors into the catheter lumen.
The presence of these processes is manifested by a change in flow
long before occlusion occurs. After assessment precludes mechanical dysfunction, such as a kink or dislodgement, thrombotic occlusion, partial (poor flow on aspiration) or total (unable to aspirate or
push), is the most common cause of catheter dysfunction and/or
occlusion.
Catheter dysfunction can be attributed to many causes, and the
progression of dysfunction to non-function varies accordingly. The
most common complications are thrombosis and infection.20-21 The
need to use a Trendelenburg position to achieve adequate blood
flow from a catheter placed in great veins leading to the right atrium
always implies that the catheter is improperly placed. If the problem is not obvious and not easily correctable, the patient should
be referred to an interventional center for diagnosing the cause.
Although mechanical problems can develop acutely in catheters
previously exhibiting good performance, access dysfunction occurring after 2 weeks is more likely because of progressive occlusion of
the catheter tip by fibrin or thrombus.
The location of obstruction may be as follows:
• Intraluminal thrombus; within lumen of catheter, partial or complete occlusion may occur.
• Catheter tip; in catheters with side holes at the tip of arterial limb,
thrombus may occlude or act like “ball valve.”
• Fibrin sheath (fibrin sleeve); fibrin adheres to the external surface
of catheter, with thrombus trapped between sheath and catheter
tip.
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• Fibrin tail (fibrin flap); fibrin adheres to CVC end, leading to “ball
valve” effect.
Although endoluminal brushes have been used to clear thrombi
from dialysis catheters,22 there are no convincing data their efficacy.
Such brushes were originally developed to obtain biofilm specimens
from catheters. Currently, the Work Group recommends the change
of catheter with the disruption of the sheath using a balloon. Fibrin
sheath stripping is rarely used because of high cost and increased
patient morbidity.
Although thrombotic occlusions leading to flow delivery problems are more common than infection, catheter-related infection
has emerged as the primary barrier to long-term catheter use. The
greater infection rate in catheters than in grafts and fistulae is its
major limitation. Infection is the leading cause of catheter removal
and morbidity in dialysis patients.23 The rate of septicemia in HD
patients and hospital admissions for vascular access infection is
still a matter of concern.24 Catheter-related bacteremia (CRB) is the
major reason for catheter loss and has been associated with substantial morbidity, including metastatic infection. It is a life-threatening condition requiring initial hospitalization and parenteral antibiotic therapy if the patient is clinically septic. The observation in a
large trial of patients with CRB in whom systemic antibiotics alone
could salvage <25% of catheters25 led to the commonly used “salvage of site rather than salvage of catheter” approach.26 Conversely,
in studies using catheter guide wire exchange in stable patients
without tunnel involvement, using antibiotics alone salvaged 80%–
88% of sites without apparent ill effects.27 In such a setting, there is
no advantage in delaying the replacement of the catheter by several
days.26
Bacteremia with tunnel-tract involvement should prompt catheter removal. Unstable patients require catheter removal for rapid
response to therapy. The KDOQI Work Group believes that a minimum of 3 weeks of systemic antibiotic therapy is needed to treat
CRB and that new permanent access should not be placed until culture results have been negative for at least 48 hours after the cessation of antibiotic therapy.8
Preventing CRB can be difficult despite the use of rigorous infection control techniques. Gentamicin/citrate solution and a taurolidine solution used as interdialytic antibiotic locks are effective.28
The overall risk of TCCs infection can be reduced by adopting costeffective, evidence-based interventions, such as proper education and specific training of the staff, an adequate hand-washing
policy, proper choices of the type of device and the site of insertion, use of maximal barrier protection during insertion, use of
chlorhexidine as an antiseptic prior to insertion and for disinfecting the exit site thereafter, appropriate policies for the dressing of
the exit site, routine changes of administration sets, and removal of
central lines as soon as they are no longer necessary.29 To prevent
infection, stringent cleaning of the catheter insertion site is advised.
Chlorhexidine appears to be twice as effective as povidone-iodine
solution. Although there is a wealth of literature focused on placement, infection prevention, and maintenance of catheter patency,
circumstances and indications for TCCs removal are less well understood. Catheters in the inpatient setting were commonly removed
for proven or clinically suspected infections. The timely removal
of these catheters is an important management decision, with the
length of TDC duration representing the largest cumulative risk factor for catheter-associated blood stream infections.30 the prevention and early treatment of complications should greatly reduce
associated morbidity and mortality.
Tunneled cuffed venous catheters are essential tools for providing
urgent and, in some cases, long-term vascular access. High-quality
vascular access should be a hallmark of interventional radiology.
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1802.3
Ports
R. Kasthuri
Radiology, Queen Elizabeth University Hospitals, Glasgow, United
Kingdom
Learning Objectives
1. To learn about the advantages of ports compared to other
access devices
2. To learn tricks for successful placement
3. To learn about removal of ports
No abstract available.

1802.4
Revision and salvage of central venous access
M.E. Krokidis
Department of Radiology, Addenbrooke’s University Hospital,
Cambridge, United Kingdom
Learning Objectives
1. To learn about diagnostic imaging of central venous access
malfunction
2. To learn about different salvage techniques for different access
devices and for central venous obstruction
3. To learn about complications and their avoidance during
revision procedures
The use of central venous catheters (CVC) is part of everyday clinical
practice offering long-term access for the administration of intravenous drugs, such as antibiotics, as well as that of parenteral nutrition
and chemotherapy [1]. Forssmann introduced this concept in 1929
[2], but the first silicone-based access catheters were developed in
the early 70s.
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CVC dysfunction is not infrequent and may occur in 3%–30% of
patients [3-5]. The most common causes of catheter dysfunction
include occlusion from medication or clot, fibrin sheath formation
at the catheter tip and adherence to the vessel wall. Other causes
include catheter migration and central venous obstruction.
Occlusion from medication occurs due to inappropriate concentrations or incompatible mixtures of infusions that cause medications to precipitate within the catheter lumen; for example, if calcium and phosphorus are co-administered, calcium phosphate crystals form and precipitate in the catheter lumen. The presence of
alkaline or acidic pH further influences crystal formation and precipitation. Adherence to the vessel wall occurs mainly due to continuous trauma to the venous wall from the catheter tip that leads
to localized thrombosis around it. However, even if the catheter is
not abutting the vessel wall, thrombus develops in the catheter tip
due to intravascular protein and cell deposition. This process begins
almost immediately after catheter placement because of the deposition of albumin, lipoprotein, and fibrinogen around the catheter tip
that creates a protein sleeve [6]. The well-known fibrin cap or fibrin
sheath at the catheter tip is formed after platelets and coagulation
factors are recruited in the area.
In cases of central venous access dysfunction, mechanical obstruction needs to be first excluded by imaging. Plain X-ray imaging is
usually recommended prior to contrast injection to exclude any
severe kinking or migration of the catheter tip. If the catheter is in
position, a linogram study under aseptic technique is suggested to
assess viability. In such cases, contrast is injected through the catheter lumen and a digital subtraction angiography is performed. In
case of the presence of a fibrin sheath, a typical pseudoenlargement
sign presents at the catheter tip because of the refluxes of contrast
within the fibrin sheath or a pouch at the catheter tip may be formed
instead.
If the catheter is blocked or is adherent to the vessel wall, several
methods can be used to restore functionality. In case of parenteral
nutrition, several agents may be injected in the catheter lumen to
unblock it. If the blockage is due to precipitants of low-pH medication, 0.1% hydrochloric acid may be injected, although the catheter
wall may get damaged [7]. If high-pH medications are likely to have
caused the obstruction, sodium bicarbonate or sodium hydroxide
may be applied. In case of lipid precipitants, 70% ethanol solution
may be used, which provides reasonable results [8, 9].
If there is no blockage from precipitants and the linogram has
revealed the presence of intraluminal clot or fibrin sheath, a small
amount of a thrombolytic drug (i.e., 2 mg of alteplase) may be
applied or endovascular removal of the fibrin sheath may be performed. This latter maneuver involves obtaining access from a brachial or femoral vein and advancing a snare around the catheter that
is then closed with moderate tension to clean the fibrin sheath from
the catheter. The technique has been described with a high success rate in various reports [10-12]. Another technique that has been
described for the salvage of failing CVCs due to adhesion in the
venous wall is mechanical adhesiolysis that involves the use of a pigtail catheter that is twisted multiple times around the stuck catheter
to break the adhesion to the vessel wall [10]. In some cases, a more
radical approach, such as the use of biopsy forceps, might also help
to mobilize the catheter. In case of migration of the central catheter tip, a snare can also be used to reposition the tip. In such cases,
although the underlying cause, which is usually the short length of
the catheter, probably leads to further migration, the solution provided is only for short term. Nevertheless, endovascular techniques
tend to increase the overall patency time of the central lines, without the need of a complete revision. In case of an underlying venous
obstruction, venoplasty may be performed. It needs to be considered that recoil might occur after balloon angioplasty and that stent
deployment may also be required in selected cases.
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The complications of the endovascular revision of CVCs are very
limited and mainly involve catheter tip dislodgement during stripping or venous laceration and catheter kinking during adhesiolysis.
Pulmonary embolism may also be considered as a potential complication after extensive catheter manipulation [13]. Overall, endovascular techniques appear to offer a valid solution of revision and salvage and to prolong the patency of failing CVCs.
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Controversy Special Session
Controversies in interventional oncology
1803.1
Ablation is superior to SBRT for oligometastatic lung disease:
PRO
T. de Baère
Dept. of Interventional Radiology, Institut Gustave Roussy, Villejuif,
France
Learning Objectives
1. To learn about the physical effectivity of ablation
2. To understand the indications, contra-indications, and limitations
3. To understand the clinical scenarios where ablation is superior
to SBRT
No abstract available.

1803.2
Ablation is superior to SBRT for oligometastatic lung disease:
CON
P. Iyengar
Radiation Oncology, UT Southwestern Medical Center, Dallas, TX,
United States of America
Learning Objectives
1. To learn about the physical effectivity of SBRT
2. To understand the indications, contra-indications, and limitations
3. To understand the clinical scenarios where SBRT is superior to
ablation
Despite improved imaging and newer technologies, most patients
with non-small cell lung cancer (NSCLC) are diagnosed with
advanced, metastatic disease. Patients with stage IV NSCLC have had
overall survival (OS) in the range of only 1 year in the modern era of
cytotoxic chemotherapy. With the utilization of targeted therapies
and immunotherapy in the induction/first- and second-line settings,
OS has improved for subsets of patients. However, targeted therapy
and immunotherapy have varying degrees of success depending on
tumor expression of various molecules, including mutant EGFR and
fusion ALK and PD-L1. Furthermore, survival outcomes for NSCLC
tend to lag behind those for other major primary cancers. Ultimately,
for a significant proportion of patients with stage IV NSCLC, systemic
agents offer limited potential for durable control of disease.
Advanced by Weichselbaum and Hellman, the concept of oligometastatic disease has gained increasing attention. Oligometastatic disease represents a state of malignancy with limited metastases (traditionally 3 or fewer) between local and widely disseminated disease.
Historically, with limited metastatic colorectal cancer and sarcomas,
the use of local therapies including surgery or/and radiation with
cytotoxic agents have become a part of the standard of care as a
means of drastically improving OS along with local control. It, therefore, poses a question, as we try to identify more and more subsets
of patients with advanced NSCLC with favorable biology, if there is
a group of patients with limited metastatic NSCLC who could benefit from local treatments in addition to their systemic therapy regimens. If so, what would be the optimal treatments, when should
they be delivered, and what type of benefit is realistic. This concept of combining local therapy with systemic therapy becomes
more relevant with data showing original sites of gross disease as
first sites of failure following systemic agents for advanced NSCLC.

Abstract Book
Major arguments for aggressive local treatment of metastatic disease in the modern setting include the general lack of ability of systemic therapy to “cure” solid tumors, failures most commonly presenting in the original sites of gross disease; the heterogeneity in
response to systemic therapy secondary to disease biology; and the
reduced effectiveness of subsequent lines of systemic agents. All of
these points collectively support an argument where a local therapy
might enhance overall tumor control because local therapies are
more effective at reducing tumor bulk, are less likely to be rendered
ineffective by multidrug resistance mutations, and may reduce further metastases by successful gross tumor control.
Over the last several years, a number of groups and institutions have
begun to be more aggressive with treatments for oligometastatic/
limited metastatic NSCLC by combining local therapies with chemotherapies, targeted agents, and immunotherapies. Local therapy could include surgery, radiation, and radiofrequency ablation. In
the ascending order, local control improves when comparing radiofrequency ablation, microwave ablation, cryoablation, stereotactic body radiation therapy (SBRT), and surgical lobectomy; however,
despite enhanced local control, the rate of distant disease remains
highly variable between studies and between therapies.
Because of its significant capacity for local control over other ablative modalities in a non-invasive and safe/minimal toxicity approach,
SBRT has been adopted as the local therapy of choice in a large
number of institutions for treating oligometastatic disease in consolidation or salvage for oligoprogression. Data from multiple types of
experiences (retrospective analyses, meta-analyses, and institutional
experiences) had until recently supplied the rationale to support
potential progression-free survival (PFS) and OS and control benefits in patients with limited metastatic NSCLC compared with historical outcomes. In non-randomized prospective approaches, there is
always a question of whether oligometastatic disease represents a
biological entity with a more indolent disease course, i.e., fewer sites
of progression or metastasis, resulting in improved survival independent of treatment management. However, prospective singlearm trials and now smaller randomized phase II trials are starting to
validate and solidify a possible PFS benefit of local therapy added to
systemic agents in oligometastatic lung cancer. The question will be
if this PFS benefit will translate into an OS advantage. NRG LU002, a
phase II/III clinical trial, has recently been activated in North America
and will randomize 300 patients with limited metastatic NSCLC who
have stable disease/response after first-line cytotoxic chemotherapy to either maintenance chemotherapy alone or SBRT to all sites
of limited metastases (and SBRT or hypofractionated radiation to the
primary) followed by maintenance chemotherapy. The primary endpoint of the study will be OS. As approved for first-line or maintenance regimens, immunotherapies will be permitted for NRG LU002
as systemic approaches, with the same question of the radiation’s
role in consolidation being asked. Ultimately, NRG LU002 should
provide the answer to how important local therapy is to oligometastatic disease.
This talk at the CIRSE conference will provide an overview of the
benefits of using SBRT in oligometastatic NSCLC. We will review the
current data to date supporting SBRT use and offer prognostications
as to the direction it will be used in the future for this patient population. There will certainly be an effort to distinguish its benefits over
the use of radiofrequency or other ablative techniques.
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1803.3
IRE is the technique of choice to treat central liver lesions: PRO
M.R. Meijerink
Radiology and Nuclear Medicine, VUMC, Amsterdam, Netherlands
Learning Objectives
1. To understand the physical properties of IRE in comparison to
other ablative techniques
2. To learn about the beneficial efficacy of IRE
3. To understand the clinical scenarios where IRE is superior to
ablation
No abstract available.

1803.4
IRE is the technique of choice to treat central liver lesions: CON
T.K. Helmberger
Institut für Diagnostische und Interventionelle Radiologie und
Nuklearmedizin, Klinikum Bogenhausen, Munich, Germany
Learning Objectives
1. To understand the physical properties of ablative techniques in
comparison to IRE
2. To learn about the beneficial efficacy of ablative techniques
3. To understand the clinical scenarios where ablation is superior
to IRE
No abstract available.

1803.5
Presurgical TARE is better than PVE: PRO
R. Salem
Radiology, Northwestern University, Chicago, IL, United States of
America
Learning Objectives
1. To understand the efficacy of TARE in inducing hepatic hypertrophy
2. To learn about the beneficial effects of TARE over PVE
3. To understand the clinical scenarios where TARE is superior to
PVE
No abstract available.

1803.6
Presurgical TARE is better than PVE: CON
A. Denys
Radiology and Interventional Radiology, CHUV, Lausanne, Switzerland
Learning Objectives
1. To understand the efficacy of PVE in inducing hepatic hypertrophy
2. To learn about the beneficial effects of PVE over TARE
3. To understand the clinical scenarios where PVE is superior to
TARE
Portal vein embolization (PVE) is performed in order to induce contralateral hypertrophy before extended hepatectomy. PVE has
existed for nearly 25 years and is performed worldwide with various
techniques and embolic products. Safety issues have been raised
pertaining to performing PVE from the contralateral side, as previously described. These issues are more theoretical because very few
complications have been reported in the future remnant liver after
contralateral PVE. Compared with TARE, PVE is more rapid in inducing hypertrophy and has a very low failure rate both in cirrhotic and
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metastatic patients. In a candidate for extended resection, there
is no data supporting the test of time of waiting for 3 months for
hypertrophy being a safe strategy after TARE. Patients developing
new liver tumors during this waiting period might benefit from a
faster surgery, while others argue that these patients probably are
poor surgical candidates. Recent technical developments seem to
improve the results of PVE, such as hepatic vein embolization simultaneously performed during PVE and PVE associated with percutaneous ALLPS by radio frequency ablation of the surgical dissection
plane. These early results need to be confirmed in the future. Of
course, unlike TARE, PVE is not a therapeutic procedure for tumors
located in the future remnant liver; this is probably the main difference between the 2 methods. Although it seems logical to use
TARE when tumor downstaging is recommended before considering resection (e.g., HCC with portal vein segmental invasion and
a small future remnant liver), there is no definite reason to defend
TARE against PVE in other situations; TARE is much more expensive
and delays surgery.

Fundamental Course
IR management of pancreatitis
1804.1
The clinical problem and imaging
T.L. Bollen
Department of Radiology, St. Antonius Hospital, Nieuwegein,
Netherlands
Learning Objectives
1. To learn about clinical findings and dilemmas in pancreatitis
2. To learn about optimal imaging strategies in pancreatitis
3. To learn about important imaging findings in pancreatitis and
how to report and communicate them
No abstract available.

1804.2
IR management of pancreatitis: update on trials and recent
developments
K.P. van Lienden
Dep. of Interventional Radiology, Academic Medical Center,
Amsterdam, Netherlands
Learning Objectives
1. To learn about clinical management strategies of pancreatitis
2. To learn about recent trial results influencing the management
of pancreatitis
3. To learn about ongoing trials and future perspectives in the
management of pancreatitis
No abstract available.
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1804.3

1804.4

IR management of pancreatitis: optimal drainage strategies

Vascular complications of pancreatitis

P.G. Nardis
Department of Radiology - Vascular and Interventional Radiology Unit,
Sapienza University of Rome, Rome, Italy

F. Veloso Gomes
Radiology, Centro Hospitalar Lisboa Central, EPE, Hospital Cruz
Vermelha, Lisbon, Portugal

Learning Objectives
1. To learn about the role of IR in percutaneous treatment of
pancreatitis
2. To learn about the optimal approach and drainage techniques in
pancreatitis
3. To learn how percutaneous drainage can facilitate minimally
invasive surgery for pancreatitis
Acute pancreatitis is a severe condition due to inflammation of the
pancreatic gland that is self-limiting in 80% of cases, while in the
remaining cases, it is called complicated acute pancreatitis and can
lead to tissue necrosis and abscess or pseudocyst formation.
In complicated cases, the optimal treatment strategy depends on
the lesions and clinical conditions and symptoms and ranges from
medical therapy to surgical drainage or pancreatic necrosectomy.
Endoscopy has a primary role in the management of complicated
acute pancreatitis. It allows treating the underlying causes of the disease, such as pancreatobiliary calculosis, stenosis, and malformation;
moreover, thanks to the introduction of echo-endoscopy, it permits
fluid collection or pseudocyst drainage through the visceral wall.
Nevertheless, surgery that theoretically is the optimal strategy
because it allows the removal of all the necrotic tissue and collections with different techniques can lead to severe complications,
especially in sick patients.
Image-guided percutaneous management is a valid option that in
the majority of cases, allows results similar to surgery, without opening the peritoneal cavity.
There are different image-guided approaches for complicated acute
pancreatitis depending on the type of lesion.
Image-guided catheter placement is generally the basic approach
for fluid collection secondary to acute pancreatitis and can be performed using computed tomography (CT), Dyna-CT, or ultrasound
guidance.
Peripancreatic simple fluid collection can be easily drained using
a single catheter, but in most cases, multiple catheters have to be
placed in order to aspirate all the fluid and to allow continue flushing
of the cavity with saline solution.
Percutaneous necrosectomy is another option that can be used in
case of a large amount of tissue necrosis using different type of catheters and devices.
Pancreatic pseudocyst is a long-term outcome of acute pancreatitis and is defined as a collection of pancreatic juice limited by a
fibrotic wall due to disruption of the pancreatic duct. The treatment
of this is condition is based on symptoms that are fortunately rare
and are generally mass related, such as dysphagia due to compression of the stomach or the duodenum. This lesion cannot be drained
through standard fluid collection because of the continuous pancreatic juice secretion in the cyst forcing long-term percutaneous catheter placement.
Being inspired by the endoscopic procedure of pseudocyst gastrostomy and by surgery, a long-term intentional fistula between the
pseudocyst and the stomach can be created with a percutaneous
approach in order to maintain drainage of the cyst into the viscera.
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Learning Objectives
1. To learn which vascular complications can result from pancreatitis
2. To learn imaging strategies for detecting vascular complications
of pancreatitis
3. To learn how to treat vascular complications of pancreatitis
Pancreatitis can range from between a mild and self-limited to a
severe and life-threatening disease, and it is estimated that around
one quarter of patients may develop some sort of vascular complication, although an accurate incidence is not known.
Venous thrombosis involving the splenic, mesenteric, or portal veins
is the most frequent vascular complication.
Pseudoaneurysm formation is the second most frequent vascular complication of pancreatitis, resulting from vessel erosion, usually caused by pseudocyst and walled-off necrosis. The most commonly involved vessels are the splenic, gastroduodenal, and pancreaticoduodenal arteries. Pseudoaneurysms are not an early complication because they take time to develop; however, they are associated with high mortality rates due to the risk of rupture, ranging
from around 12% if treated to >90% if untreated.
Hemorrhage is as a life-threatening complication of pancreatitis,
which may occur with or without the prior formation of a pseudoaneurysm after surgical intervention or as a consequence of the formation of varices and may occur in the peritoneal cavity, extraperitoneum, or gastrointestinal tract or directly in the Wirsung duct.
Both multiphase contrast-enhanced CT or MRI are suitable techniques in the diagnosis of vascular complications of pancreatitis,
including image acquisition in the arterial and portal venous phases.
CT remains particularly useful for suspected hemorrhagic complications because it is faster and more accessible in the urgent or emergent setting. Angiography is the gold-standard imaging strategy,
although it is not usually used initially, and allows the localization
and treatment of the bleeding site. In some cases, angiography may
be unable to detect the source of bleeding due to venous bleeding,
intermittent arterial bleeding, or bleeding from a large surface area.
Interventional radiologists play a crucial role in the treatment of vascular complications of pancreatitis. Surgery is indicated in the presence of hemodynamic instability. Embolization is the most frequent
first-line treatment in patients with acute hemorrhage or peri-pancreatic pseudoaneurysms using a variety of embolic agents, such
as coils and glue. “Back-door” and “front-door” embolizations are
usually required to ensure isolation of the bleeding site due to the
abundant peri-pancreatic collateral circulation. Occasionally, it may
not be possible to catheterize the small and tortuous culprit vessels,
although technical advances with microcatheters and guidewires
have largely surpassed this limitation.
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Special Session
Anaesthesia and interventional radiology: time to
team up!

1901.2

1901.1

Learning Objectives
1. To learn about the principles of jet ventilation
2. To learn about indications
3. To learn about complications
Percutaneous ablative techniques, such as radiofrequency ablation
(RFA), microwave ablation, or cryoablation, are increasingly used as
curative options for patients with solid tumors. During these minimally invasive procedures, from one to several probes are placed in
the target lesion under imaging (computed tomography or ultrasound) guidance. The energy is then directly deposited by the ablation needle(s) into the target lesion to yield tumor cell death. The
success of this treatment modality is directly related to the ability to
induce both destruction of the tumor and potential microsatellites
around it. Thus, not only the lesion itself but also the circumferential
rim of the normal-appearing parenchyma around the tumor need to
be ablated. To accomplish this, precise positioning of probes is critical. Some of the many parameters that may influence lesion targeting precision are lesion depth/localization, patient’s corpulence,
quality and reliability of the imaging guidance, radiologist’s experience, and motion of the lesion-bearing organs.
A usual ablative procedure, such as RFA, is performed under general anesthesia. To obtain immobility of tumor lesions for better
targeting, intermittent apnea can be requested to the anesthesiologist. However, intermittent apnea proved to be impractical and
may complicate needle positioning. General anesthesia with highfrequency jet ventilation (HFJV) has been recently introduced and
has revolutionized the field of tumor ablation. HFJV is a mechanical ventilation method where high-flow, short-duration pulses of
pressurized gas are delivered to the trachea through a small caliber
catheter. Gas exchange is assured by high-velocity gas flow washing the alveoli. Because HFJV is made of short and small pulses of
air, it induces very small amplitude respiratory movements. The diaphragmatic excursions are thus greatly reduced allowing for virtually no abdominal organ motion. This not only greatly helps in precise lesion targeting but also helps in per-procedure evaluation of
treatment efficacy [e.g., by comparing same level CT (due to HFJV)
obtained before and immediately after the ablation]. Moreover, the
use HFJV is particularly appealing for needle positioning using stereotactic navigation systems which are increasingly used in tumor
ablation. As any technique, HFJV has its own limitations and contraindications, such as severe chronic obstructive pulmonary disease,
obesity, recent pneumothorax, or pulmonary surgery. These contraindications are not absolute and the risk of the anesthesia could
be weighted by the potential benefit of the procedure. According
to our experience, HFJV can be used in majority patients. It is, therefore, crucial to establish a close collaboration with the anesthesiologists to perform HFJV in adequately selected patients to improve
tumor targeting and treatment efficacy.

Patient selection: which type of anaesthesia for which
procedure
A. Vari
Department of Surgery, Sapienza University School of Medicine, Rome,
Italy
Learning Objectives
1. To learn about the different methods of anaesthesia
2. To learn about indications
3. To learn about complications
Safe peri-procedural care in interventional radiology (IR) is based on
a thorough assessment of the patient and an appropriate choice of
the anesthetic technique. The purpose of the pre-procedural assessment is to determine the level of sedation that the patient needs
and whether it can be safely administered.
The “classic” assessment flowchart is as follows:
1. relevant history and physical evaluation → 2. medications currently taken and previous adverse reactions to anesthesia and/or
sedation → 3. airway assessment, including examination and recognition of high risk airways → 4. NPO → 5. patient’s eligibility for sedation using the American Society of Anesthesiologist classification; in
IR, it is particularly important to elaborate a proper procedure plan
with the choice of technique (moderate or deep sedation, general
anesthesia, or locoregional techniques) and the medications to be
utilized.
The intrinsic heterogeneity of IR as a specialty hampers the standardization of peri-procedural care. The following factors need to
be considered: setting, equipment, resources, type of procedure,
expected length of and pain due to the procedure, and hospitalization vs outpatient regimen. Other factors related to the procedure
and the individual interventionalist’s preferences also play a pivotal
role (patient immobility, control of respiratory movements, position
on the table, etc.).
Lastly, the patients’ individual factors, conditions, and preferences
add more elements to the already complex process of planning optimal patient care.
The availability of anesthesia providers vs the provision of sedation/
analgesia by the interventionalist has been recently shown to represent a key factor in technique selection.
Analgesia and pain management also represent crucial issues. Many
interventional oncology patients present with chronic pain syndromes that can be challenging for the anesthesia provider. A deep
knowledge of the pharmacology of pain medications (in addition to
sedation and cardiopulmonary resuscitation skills) is essential when
sedoanalgesia is administered by a non-anesthesiologist.
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Advantages of high frequency jet ventilation
R. Duran
Radiology, Lausanne University Hospital, Lausanne, Switzerland

1901.3
Nerve and epidural blocks
C. Lobo
Hospital das Forças Armadas, Porto, Portugal
Learning Objectives
1. To learn how to perform nerve and epidural blocks
2. To learn about indications
3. To learn about complications
Regional anaesthesia (RA) is a method of delivering anaesthesia for
surgery and analgesia intra- and post-operatively. There are more
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advantages than disadvantages in using RA techniques: lower pain
scores, reduced side effects (nausea and vomiting, pruritus, drowsiness and sedation) associated with opioid use and successful management of challenging clinical cases.1
Between 1884, the year when Carl Koller performed the first regional
block for eye surgery in Vienna, and the late 1970s, the main developments were pertaining to new local anaesthetic drugs and the
introduction of anatomical/landmark methods for nerve identification. Unfortunately, anatomy is not exactly predictable, and the natural variability of human anatomy led to poor success rates for many
peripheral nerve blocks (PNB). Much of the antipathy pertaining to
regional anaesthesia has its origins in the arguably ‘hit and miss’
times. Part of this may also be associated with a lack of understanding of the anatomy. During these times, RA was appreciated more as
an art than a science; anaesthesiologists would extrapolate the location of a target nerve/plexus uniquely based on the identification
of relevant surface landmarks. General application was imperfect
due to limited training, lack of understanding of the anatomy, bad
patient positioning or other inconsistencies even after the advent
of electrical stimulation for nerve localisation.2 On the other hand,
peripheral nerve stimulation is neither precise nor perfect; it is possible to elicit paraesthesia or be intraneural with the needle without
producing any motor response. 3
Ultrasound-assisted (USA) and ultrasound-guided (USG) RA techniques were introduced in the late 70s when La Grange et al. used a
Doppler ultrasound blood flow detector to localise the third division
of the subclavian artery, making the supraclavicular approach to
the brachial plexus safer and highly successful.4 Two decades later,
Kapral et al. described the USG supraclavicular approach for RA of
the brachial plexus.5 In the following 10 years, the ultrasound technology advanced in parallel with the understanding of its practice
and the development of block techniques, which suited its use. The
increased interest and investment in ultrasound led manufacturers
to design machines specifically for RA and software to facilitate PNB.
Better quality images should produce better quality blocks.6 The
interest and popularity of USG RA for both adult and paediatric
patients and special patients (e.g. obese and obstetric) has increased
over the last 20 years.2,7,8
There are several advantages3 with respect to the use of USG for
performing RA. There is no risk of radiation, and nerves as well as
the point of division of the nerve can be easily identified. The surrounding anatomy, such as blood vessels (e.g. femoral artery), can
be easily identified, which in turn can help in the identification of
the nerves. Using an in plane approach, needles can be visualised
as a hyperechoic line and guided towards the target nerve or structure. Real-time needle guidance can avoid inadvertent needle entry
into the blood vessels, pleura or structures such as the spinal canal.
Local anaesthetic spread can be appreciated under US vision; thus,
if inadequate, it can be corrected or an additional injection could be
made. Partial nerve blocks can be prevented by ensuring circumferential spread of the local anaesthetic. Peripheral nerve catheters can
be placed under direct vision. USG nerve blocks can be a relatively
painless procedure when muscle contraction is avoided, without
nerve stimulation. It has been demonstrated that the success rate is
higher, dose of the local anaesthetic required is lower, sensory onset
time is shorter and duration of blocks is longer using USG. Block
quality is significantly improved. Less incidence of diaphragmatic
paralysis as less volume can be used for interscalene block.
Patient groups where USG RA is particularly useful include children8 because blocks are performed under general anaesthesia and echogenicity of tissues in children is very clear, patients
with peripheral neuropathy because it is difficult to elicit nerve stimulus (e.g. diabetic neuropathy) and obese patients in whom the use
of Doppler has been described or in whom the vascular landmarks
cannot be easily identified.
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USG nerve block has been described for upper limb and lower limb
blocks, trunk blocks and neuraxial techniques (spinal and epidural).
Disadvantages of USG nerve blocks are as follows: it is still an operator-dependent technique and the potential for post-operative nerve
symptoms (PONS) remains the same as that with nerve stimulation
techniques. The ultrasound machines are still expensive, although
the cost is coming down. The skills and knowledge of anatomy
remain the corner stones of successfully performing USG RA.
Can USG be effective and reliable, improving block performance,
quality and durability and reducing complications and RA side
effects? USG RA has conquered a top, evidence-based place in modern anaesthesiology practice.
USG regional anaesthesia and children. In a recent review, 8 there
was a high quality of evidence that USG increased the success rate
and block duration (peripheral an neuraxial blocks) in children. An
inverse correlation between the success rate and block duration and
age was also found, implying that the younger the child, the more
likely she/he is to benefit from USG. In very young children, neuraxial US allows the real-time observation of needle and catheter placement and local anaesthetic spread.9
Upper limb blocks. The blocks included are interscalene, supraclavicular, infraclavicular and axillary plexus blocks. The American
Society of Regional Anaesthesia supports that USG modestly
improves surrogates for block quality and performance, including
faster sensory block onset, fewer vascular punctures, faster performance time, and fewer needle passes (level Ib evidence and grade A
recommendations).9
Lower limb blocks. These mainly include sciatic, femoral, obturator,
fascia iliaca and saphenous nerve blocks. The evidence supporting
USG for lower limb blocks is stronger than that for upper limb blocks
and USG is recommended (grade A, level of evidence Ib), with better results in the onset time, performance time, and rate of complete
sensory blockade as compared with nerve stimulation techniques.9
Truncal blocks. Truncal blocks include thoracic paravertebral, intercostal, transversus abdominis plane (TAP), rectus sheath, ilioinguinal/iliohypogastric (II/IH), PECS, quadratus lumborum and fascia
transversalis blocks.9 The use of USG with thoracic paravertebral
blocks based on level IIb evidence has a grade B recommendation.
Considering TAP blocks, meta-analyses published are somewhat
difficult to interpret because they commingle landmark-based and
USG TAP blocks. When taken together, it is suggested as a grade A
(level Ia evidence) recommendation that the benefits of TAP blocks
are relatively limited (reduced nausea and vomiting without consistent improvement in analgesia) as compared with those of other
types of analgesia. USG II/IH is a grade A (level Ib evidence) recommendation in children compared with landmark techniques. There is
limited evidence to support a US-based improvement in the rectus
sheath block safety. Considering the other truncal blocks, there is
insufficient evidence, particularly in terms of clinically relevant comparison to standard alternatives such as thoracic epidural analgesia
or surgeon infiltration.
Neuraxial blocks. USG accuracy for determining the correct lumbar
interspace varies between 68% and 76% compared with radiologic
imaging accuracy. Level IIa evidence supports a grade B recommendation that neuraxial US aids in the identification of interspace
level more accurately than palpation but not as accurately as radiologic imaging. Actual needle insertion-to-target depths were mostly
within 3 mm or less of the preliminary US measurement (level Ia evidence).9 Grade A (level Ia evidence) recommendations support that
neuraxial US has a role in improving the efficiency of lumbar neuraxial anaesthesia and in accurately predicting the depth to target.
Level III evidence based on small subject numbers supports a role
for neuraxial USG in reducing surrogate markers of potential neurologic injury, but evidence is inadequate to assess its effect on safety
outcomes.
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Patient safety. USG RA does not reduce the incidence of PONS compared with other nerve localisation techniques. USG RA reduces but
does not eliminate the incidence and intensity of hemidiaphragmatic paresis in an unpredictable manner. The frequency of pneumothorax has decreased with USG supraclavicular blocks. There is
strong evidence regarding a significant reduction in the incidence
of LAST.9
Take home points1:
1) Ultrasound allows for the real-time evaluation of neural anatomy,
needle position, and spread of local anaesthesia.
2) Challenging patients can be successfully approached with
regional anaesthesia, specially using USG.
3) USG blocks are more accurate, reliable and effective.
4) Globally, safety is improved using USG, although PONS remains
the same as that with other localisation techniques.
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1901.4
Postprocedural analgesia
R. Bhavsar
Department of Anaesthesiology and Intensive Care, Aarhus University
Hospital, Aarhus, Denmark
Learning Objectives
1. To learn about the different techniques of analgesia
2. To learn when to use analgesia
3. To learn about complications
Minimum invasion, reduced discomfort, and shorter hospital stay
are the essential elements of interventional radiology. Newer inventions have expanded its utility in all clinical specialities.
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During interventional procedures, pain management often relies on
local anesthetics and intravenous (IV) conscious sedation using opioids and benzodiazepines (1-8). Intra-arterial lidocaine may be used
in tumor embolizations (9). Neuroaxial blockade or regional celiac
ganglionic blockade may be used in procedures associated with
greater pain anticipation (10).
Pain assessment:
In post-procedural period, visceral pain from the intervened structures can be more discomforting than local pain at the entry site.
Pain assessment is necessary to optimize the analgesic therapy. Selfreporting scales (SRS) (12–21) are considered the single most reliable
descriptor of pain experience (1,11), and these scales (12–21) have
shown similar statistical power, efficacy, and response problems (17).
Of the SRS, the visual numeric scale is particularly easy to administer, correlates well with other scales, sensitive to change, and has
demonstrated success in elderly adults as well; however, it may be
cumbersome in immobilized patients (12). A purely verbal 0–10 linear numerical scale, with 0 indicating no pain at all and 10 indicating worst pain imaginable, has been validated and can be used as an
alternative (21,22).
Adequate post-procedural analgesia is necessary for the patient’s
comfort and to combat the deleterious stress response. Local anesthetic field and nerve blocks (23), NSAIDs, and opioids supplemented by sedatives and antiemetics remain the mainstay of pharmacological treatment of acute pain.
Non-opioid analgesics:
The World Health Organization recommends stepwise pattern,
beginning with NSAIDs, progressing to weak opiates, and subsequently to strong opiates. The addition of NSAIDs can significantly
improve the efficacy of opiate analgesics, reduce opiate dose, and
reduce side effects. Non-opioid analgesics may be used alone or in
combination with opioids and local anesthetics. Commonly used
non-opioids include acetaminophen and NSAIDs. An overview is
provided below.
Commonly used non-opioid analgesics:
Acetaminophen:
Onset (min): 30
Duration (h): 2–4
Maximal dose (mg/24 h): 3000–4000
Aspirin:
Onset (min): 30–60
Duration (h): 2–4
Maximal dose (mg/24 h): 3600
Naproxen:
Onset (min): 60
Duration (h): 4–7
Maximal dose (mg/24 h): 1500
Fenoprofen:
Onset (min): 60
Duration (h): 4–6
Maximal dose (mg/24 h): 3200
Ibuprofen:
Onset (min): 30
Duration (h): 4–6
Maximal dose (mg/24 h): 3200
Ketorolac:
Onset (min): 30–60
Duration (h): 4–6
Maximal dose (mg/24 h): 120
However, the risk/benefit ratio should be reconsidered when NSAIDs
are used in patients with asthma who have a history of sensitivity,
those with a history of peptic ulcer disease, and those on anticoagulant therapy. NSAIDs may produce or exacerbate renal insufficiency;
due to this concern of addition to the deleterious effect of contrast
medium on kidneys, NSAIDs should be used with caution especially
in patients with pre-existing impaired renal function. It is best to
limit the use of NSAIDs to typically 24–48 h postoperatively.
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Local anesthetics:
Local anesthetics can be used as local infiltration around catheter
and puncture sites and for regional nerve blocks. The injection of
intra-arterial lidocaine during tumor embolizations can be an effective intraoperative measure in postoperative pain management (9).
When a local anesthetic is intentionally administered intravascularly,
maximum allowed serum concentration should not be surpassed.
The below lists summarize the onset, duration of action and maximal recommended doses of the injectable local anesthetics (35). The
more widely used local anesthetics are lidocaine, mepivacaine, and
bupivacaine (36,37).
Commonly Used Local Anesthetic Agents:
Lidocaine (Xylocaine):
Most dilute commercial formulation: 0.5% (5 mg/mL)
Onset of action (min) (infiltration): 4–10
Duration of action (min) (infiltration): 60–120
Bupivacaine (Marcaine, Sensorcaine):
Most dilute commercial formulation: 0.25% (2.5 mg/mL)
Onset of action (min) (infiltration): 8–12
Duration of action (min) (infiltration): 120–240
Mepivacaine (Carbocaine, Polocaine):
Most dilute commercial formulation: 1% (10 mg/mL)
Onset of action (min) (infiltration): 6–10
Duration of action (min) (infiltration): 90–180
Levobupivacaine (Chirocaine):
Most dilute commercial formulation: 0.25% (2.5 mg/mL)
Onset of action (min) (infiltration): 8–12
Duration of action (min) (infiltration): 120–240
Ropivacaine (Naropin):
Most dilute commercial formulation: 0.2% (2 mg/mL)
Onset of action (min) (infiltration): 8–12
Duration of action (min) (infiltration): 120–240
Maximum doses of Local anaesthetic agents:
Lidocaine (Xylocaine):
Most dilute commercial formulation: 0.5% (5 mg/mL)
Maximal dose (mg/70 kg) (with vasoconstrictor): 300 mg (500 mg)
Maximal dose (mL/70 kg) (of dilute formulation with vasoconstrictor): 60 mL (100 mL)
Bupivacaine (Marcaine, Sensorcaine):
Most dilute commercial formulation: 0.25% (2.5 mg/mL)
Maximal dose (mg/70 kg) (with vasoconstrictor): 175 mg (225 mg)
Maximal dose (mL/70 kg) (of dilute formulation with vasoconstrictor): 70 mL (90 mL)
Mepivacaine (Carbocaine, Polocaine):
Most dilute commercial formulation: 1% (10 mg/mL)
Maximal dose (mg/70 kg) (with vasoconstrictor): 400 mg (500 mg)
Maximal dose (mL/70 kg) (of dilute formulation with vasoconstrictor): 40 mL (50 mL)
Levobupivacaine (Chirocaine):
Most dilute commercial formulation: 0.25% (2.5 mg/mL)
Maximal dose (mg/70 kg) (with vasoconstrictor): 150 mg (NR)
Maximal dose (mL/70 kg) (of dilute formulation with vasoconstrictor): 60 mL
Ropivacaine (Naropin):
Most dilute commercial formulation: 0.2% (2 mg/mL)
Maximal dose (mg/70 kg) (with vasoconstrictor): 175 mg (NR)
Maximal dose (mL/70 kg) (of dilute formulation with vasoconstrictor): 87.5 mL
(Maximal doses are given for use without a vasoconstrictor. Always
calculate the maximal single dose taking into consideration the
patient’s weight and the actual concentration of the local anesthetic
preparation used; hence, for a 70-kg patient, the maximal dose of
1% lidocaine without epinephrine is 30 mL. Always note whether a
vasoconstrictor is added in the preparation because this alters the
maximal recommended dose. For example, the maximal dose of
lidocaine with epinephrine would be 500 mg/70 kg (50 mL of 1%
solution of lidocaine with epinephrine).
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Local anesthetic toxicity
Local anesthetics in higher concentrations can block sodium channels in the heart and brain leading to loss of consciousness and, seizures, heart block, malignant re-entrant rhythms with ventricular fibrillation that may be resistant to electrical defibrillation until
the level of local anesthetic falls. Patients with cardiac toxicity may
require prolonged cardiopulmonary resuscitation or even cardiopulmonary bypass until local anesthetic levels fall sufficiently for a normal rhythm to be restored.
Bupivacaine
Intravascular injection (i.e. intravenous regional anesthesia or for
intra-arterial injection) and overdosage should be avoided when
bupivacaine is used, as, compared with lidocaine, bupivacaine has
a much lower therapeutic index i.e. cardiac arrest may occur at the
same serum concentration that produces loss of consciousness or
seizures.
Lidocaine and Bupivacaine when injected in a well-perfused tissue,
a peak serum level may occur within 30 and 40 minutes respectively.
As reinjection within this time can lead to toxicity, it is safer to wait
at least 20 minutes for lidocaine and 40 minutes for bupivacaine.
Overdose management
When signs and symptoms of local anesthetic toxicity are apparent,
the local anesthetic injection should be stopped immediately and
the patient’s vital signs continuously monitored.
In mild toxicity i.e. perioral paraesthesia and dysphoria, management should initiate with reassurance to the patient, followed by
advise to take deep breaths (which makes alkalotic shift in brain
tissue pH, facilitating passage of local anesthetic molecules out
of nerve cell membranes), supplementing oxygen, providing bag
mask positive pressure ventilation and eventually intubation if the
patient loses mental alertness. In severe central nervous system toxicity, benzodiazepine, may be necessary to treat seizures. In cardiac
arrest, resuscitation should be initiated until the patient recovers
or until sufficient time has elapsed for the serum level to fall below
toxic levels (several hours). Rapid access to cardiopulmonary bypass
may effectively maintain perfusion and should be considered part of
the treatment of severe toxicity, especially for the more cardiotoxic
local anesthetics such as bupivacaine.
The limited duration of action and narrow therapeutic level of local
anaesthetics makes opioids as favoured choice in pain management. Enteral route of administration carries uncertainty of absorption and slow and unpredictable action. This makes IV administration, a preferred route.
If given as needed by medical personnel, patients are at risk of
receiving inadequate analgesia because providers may underestimate the pain level, overestimate the opioid effect and duration,
or fear opioid abuse and side effects (25). In comparison with intermittent intramuscular or IV bolus, patient controlled analgesia (PCA)
offers superior overall analgesia, especially with newer advanced
PCA pumps, as it is more likely to keep stable plasma concentrations
of drug within the therapeutic window, with fewer peaks and valleys
of drug effect. At the same time, patients tend to use less drug and
have fewer side effects.
In PCA, physician has control over the choice of drug, the size of a
bolus, the lockout period (time between bolus doses), and the continuous rate (if one is used). The most common potent opioids used
for PCA are morphine and fentanyl (24,33). Being efficacious, longer
acting, and generally the most familiar to staff, morphine is a sensible drug to start with. Although Fentanyl has the lowest incidence of
nausea, it carries shortest duration of action.
PCA is thought to enhance comfort while providing patients with
a means of control (29,30), and patients have reported that PCA
improves their recovery (31). This sense of control and reduced anxiety by not having to rely on another person for administration of
pain relief have been shown to have psychological benefits on
patients (32).
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An overview of bolus doses, lockout intervals, and infusion rates is
shown below:
Opioids commonly used in PCA with examples of doses and
lockout times:
Morphine:
Loading dose to treat intense pain before starting PCA: 2–4 mg,
repeat up to 30 mg/70 kg
PCA dose: 1–5 mg
Lockout time (min): 5–10 min
Fentanyl:
Loading dose to treat intense pain before starting PCA: 25–50 µg,
repeat up to 300 µg/70 kg
PCA dose: 10–50 µg
Lockout time (min): 3–6 min
Hydromorphone:
Loading dose to treat intense pain before starting PCA: 0.4–0.8 mg,
repeat up to 6 mg/70 kg
PCA dose: 0.2–1 mg
Lockout time (min): 5–10 min
Continuous infusions are useful for procedures that are expected to
result in a high degree of pain and for patients who chronically take
opioids and have developed tolerance.
PCA has been proven to be favourable option not only in middleaged but also in elderly subjects (Duggleby and Lander) (29) however, careful patient selection and patient and staff education in use
of PCA is important for its success. In certain situations, such as the
mentally impaired or demented and those who cannot physically
operate the system, PCA cannot be reliably used.
In these situations, per oral or parenteral opioids may be preferred.
Epidural or intrathecal administration of opiate is available for
patients expected to have very high post procedure pain levels or for patients who cannot tolerate enteral or parenteral opiate
administration. This modality may be particularly helpful in treating intense post embolization pain, such as in preoperative renal
embolization. Placement and removal of epidural catheters in anticoagulated patients are discouraged because of an increased risk of
epidural hematoma. In situations in which this cannot be avoided,
ongoing neurologic monitoring is suggested.
Precautions with Opioid use.
Caution should be exercised when prescribing opioids for patients
who may be more sensitive to the respiratory depressive effects,
such as elderly patients (26,27), and those with obstructive sleep
apnea and in patients with decreased renal clearance where high or
repeat doses may lead to higher systemic opioid concentration for
prolonged duration (26).
Adverse Effects with Opioid Use.
Adverse effects, relevant to post-operative period like respiratory depression and nausea are generally dose related and resolve
quickly when opioid serum levels fall.
Respiratory Depression
Opioids act on m-receptors in the brain stem causing inhibition of
ventilatory drive in response to increasing levels of carbon dioxide
resulting in decreased respiratory rate, irregular and periodic breathing, desaturation, and hypercarbia which augment opioid sedation
in a dangerous positive feedback loop leading to apnea. However
serious respiratory depression has been reported at an incidence of
0.5% (34).
Antidote:Naloxone, naltrexone, and nalbuphine all reverse the
m-opioid respiratory depressant effect. Low dose of these antagonists significantly improves ventilatory response, however high
doses may be dangerous as it may unmask m opioid receptor analgesia leading to sudden emergence of high levels of pain and subsequently a massive sympathetic discharge which may result in
adverse cardiac events. Similarly, duration of action of m-antagonist
is less than that of a m agonist, therefor the patient should be monitored for a longer period until it is unlikely that respiratory depression will recur.

SS / FC / HL / HTS / CM

57

Nausea
Narcotics directly stimulates central chemoreceptor trigger zone in
the medulla and may lead to nausea and vomiting, particularly when
the dose exceeds that required for analgesia in a given patient. This
effect varies with opioids f.ex. morphine produce more nausea and
vomiting than fentanyl. However, it should also be kept in mind that
untreated pain can also stimulate the chemoreceptor trigger zone
and result in nausea (28).
Conclusion:
Visual analogue scale is preferred method of pain assessment and
reliable analgesia is predominantly oriented around opioids, preferably through PCA. Intravenous injection of local anaesthetics especially bupivacaine should be avoided. NSAIDs are not recommended
at least first two days.
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Hot Topic Symposium
Radiation protection: burning issue
2102.1
Radiation protection: are you prepared for the new legislation
in 2018?
E. Vano
Radiology / Medical Physics, Complutense University and San Carlos
Hospital, Madrid, Spain
The new European Directive 2013/59/Euratom on basic safety standards for protection against the dangers arising from exposure
to ionising radiation is expected to have a relevant impact on the
European diagnostic and interventional radiology. The directive was
adopted by the Council of the European Union (EU) on 5 December
2013. Member States of the EU shall complete the transposition of
the directive into national legislation by 6 February 2018. After the
transposition, the implementation of the new requirements will
be a challenge for the interventional practices in Europe, but it is
expected to substantially improve the radiation safety for patients
and professionals.
The most relevant changes in the new directive (with impact on
interventional practices) may be summarized as follows: 1. use and
regular review of diagnostic reference levels (DRLs), including interventional procedures; 2. education and training in radiation protection; 3. responsibilities (involvement of several professionals in optimisation); 4. role of medical physics experts (MPEs); 5. new requirements for equipment; 6. procedures (optimisation process); and 7.
registry and analysis of accidental or unintended exposures. The
most relevant change in occupational exposures is the new annual
limit for the lens of the eyes.
The use and regular review of DRLs is a new requirement.
Appropriate local reviews are needed whenever DRLs are consistently exceeded and require corresponding corrective action without undue delay. The impact of complexity factors when setting
DRLs in interventional procedures will be a challenge.
Member states shall ensure that practitioners and the individuals involved in the practical aspects of medical radiological procedures have relevant competence in radiation protection. Continual
education and training (including radiation protection) after qualification need to be provided, especially when new techniques are
introduced.
With regards to responsibilities, it is stressed that any medical exposure takes place under the clinical responsibility of a practitioner.
The MPE and those entitled to carry out practical aspects of the procedures shall be involved in the optimisation process.
The directive contains new requirements for equipment: any equipment used for interventional radiology shall have a device or a feature informing on the quantity of radiation produced by the equipment during the procedure and shall have the capacity to transfer
the dosimetric information to the record of the examination (equipment installed prior to 6 February 2018 may be exempted from this
requirement). Member states shall ensure that information relating
to patient exposure forms part of the report of the medical radiological procedure.
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2102.2
Is there a real radiation hazard for young female doctors
entering interventional radiology?
C. Cousins
ICRP, Great Shelford, United Kingdom
Fewer than 10% of the interventional radiology and interventional
cardiology trainees are females, comprising one of the lowest percentages of women among medical specialties. Suggested reasons for this include a challenging work–life balance, lack of female
role models and concerns regarding exposure to ionising radiation.
Young female doctors considering a career in interventional radiology should be cognizant of the radiation risks, particularly related
to pregnancy. Lack of knowledge or misinformation provided by the
medical community often leads to undue apprehension and may
deter potential trainees.
Although there is no absolutely ‘safe’ threshold dose of radiation
and it is known that the developing foetus is highly sensitive to
radiation, particularly during the first trimester, the scale of exposure from medical imaging is in orders of magnitude below known
thresholds for individual or foetal injuries. The risks of radiation need
to be considered in this context. The average annual background
radiation dose in most countries is 2–3mSv. Once a pregnancy has
been declared, ICRP recommends that the additional dose to the
foetus should not exceed 1mSv during the remainder of the pregnancy. The threshold dose for foetal injury is 100mSv. The average
dose received by a working pregnant interventionist over the entire
gestation is 0.3mSv and to the foetus is approximately 0.09mSv. The
risks from occupational radiation exposure during pregnancy are
very small indeed compared with other risks that may affect a pregnancy, i.e. a spontaneous abortion rate of 15% and an incidence of
major malformation of 2%–4%. Pregnancy outcomes after exposure
to radiation levels encountered in the angiography suite are indistinguishable from outcomes among the unexposed population (those
exposed to natural background radiation).
Once a medical radiation worker has declared a pregnancy, there
are three options that are often considered. First, there may be no
change in working duties. Second, work may be changed to another
area with a lower radiation exposure, and third, it may be changed
to an area with no radiation exposure. The latter is often requested
because despite knowing that the risks are small, the pregnant
worker does not wish to accept any risk. This may be logistically difficult if other employees are needed to fill the vacated position.
If a pregnant interventionist continues working, it is important to
keep the dose to a minimum by wearing appropriate personal protective shielding and practising careful fluoroscopic techniques.
The simple answer to the posed question is that there is no real
radiation hazard for young female doctors entering interventional
radiology.

2102.3
Paediatric intervention: how to keep radiation exposure low?
G. Bartal
Radiology, Meir MC, Kfar-Saba, Israel
Paediatric image-guided minimally invasive interventions are
expanding and gradually replacing surgical interventions. A child
should not be considered a ‘small adult’ but a standalone entity by
means of procedure safety in general and radiation safety in particular. Children are more sensitive to radiation than adults. Radiological
procedures carry higher risk per unit of radiation dose on an average for the development of cancer in infants and children compared with that in adults owing to known reasons such as longer life expectancy in children and that developing organs and tissues are more sensitive to the harmful effects of radiation. Clearly,
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the average risk is higher in infants and young children compared
with older children. Interventional procedures in children should be
absolutely justified, and radiation exposure in young children must
be lower than that in adults.
Good and well-controlled sedation or general anesthesia should be
a routine for pain and anxiety and as a consequence dose management. A well-controlled relaxed child requires a lesser fluoroscopic
intervention and less retakes during DSA runs.
Exposure parameters on X-ray machines are often not adjusted for
paediatric patients, and there is a clear need for appropriate selection of technical parameters such as focal spot size, pulse width,
pulse rate, field size, air-gap magnification, filter thickness and position and anti-scatter grid systems.
IR has to limit fluoroscopy time and the number of images obtained
in angiographic and radiographic acquisitions, appropriate use of
last image hold and storage of dynamic fluoroscopy, flexible automated detection systems, radiation-free patient positioning and
collimation and post-processing magnification. No correlation is
found between fluoroscopy time and measured entrance dose, but
a strong correlation is observed between cumulative skin dose and
patient weight.
Diagnostic reference levels (DRLs) have a high importance in paediatric population. For interventional procedures, complexity of the
procedure may be considered in setting DRLs. Data from all interventional procedures performed (not just from a limited sample)
should be collated to derive local and national DRLs. This requires
adjustment for the varying sizes of children.
Because the use of IR procedures in children is likely to expand
and procedures are likely to become more complex and time consuming, they should always be individually justified and accurately
planned. A clinically justified balance between the risk and the benefit is necessary. It is important to have a history of previous procedures. We have to verify that the procedure is necessary based on
the natural history of the disease and the risks and benefits of other
available therapeutic options.
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2102.4
How to select the most appropriate personal protection?
A.M.H. Sailer Karmann
Radiology, Maastricht University Medical Centre, Maastricht,
Netherlands
In general, medical staff should never be exposed to the primary
X-ray beam during interventional procedures. However, Compton
scattered radiation from the patient can be significant. Personal protection strategies to reduce such exposure rely on three basic principles: time, distance, and shielding. Dose-reduction equipment
include fixed barriers or shields close to the source of scatter (the
patient) as well as personal protective equipment worn by interventional radiologists and technicians. Radiation at energies that
are observed in fluoroscopy-guided interventions primarily interact through the photoelectric effect. The photoelectric attenuation coefficient depends on the atomic number (Z) of the absorbing material, which is why protective garments traditionally use lead
(Pb, Z > 80) as the material usually in thicknesses of 0.25, 0.35, or 0.5
mm. The main disadvantage of Pb as the attenuation material is its
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heavy weight, which can cause discomfort, especially during long
and repeated procedures. Various manufacturers provide garments
made of alternative light-weight absorbers, sometimes in combination with Pb. The attenuation characteristics of such Pb composites
or non-Pb protective garments are expressed in terms of Pb equivalence, assuming that they will attenuate the same as Pb. A 0.25-mm
Pb-equivalent garment should attenuate about 97% of the X-Ray at
70 KVp. With an increasing KVp, the protective value of the shielding material declines; at 100 KVp, the attenuation will only be about
90%. Recent studies show a substantial variability in the protective
value among Pb-equivalent aprons. A verification of the effectiveness of protective garments at a broad beam geometry needs to
be warranted. In this lecture, various types of personal protection
and their appropriateness for dose reduction will be explained and
discussed.

Special Session
Knee osteoarthritis
2502.1
Demographics and surgical options
S.M. Tutton
Department of Radiology, Medical College of Wisconsin, Milwaukee,
WI, United States of America
Learning Objectives
1. To learn how to use pre-treatment imaging in knee osteoarthritis
2. To learn how to use different surgical options in knee osteoarthritis
3. To learn how to use other medical treatments currently available
for knee osteoarthritis
No abstract available.

2502.2
Intra-articular injections
S. Masala, S. Marsico
Diagnostic Imaging, Interventional Radiology, Molecular Imaging and
Radiation Therapy, Policlinico Tor Vergata, Rome, Italy
Learning Objectives
1. To learn how to select patients for intra-articular injections in
the knee
2. To learn how to use different injectates
3. To learn how to evaluate current results reported in the literature
For knee osteoarthritis (OA), several conservative treatments are recommended by clinical guidelines. The non-pharmacological therapies include patient education and self-management, exercises,
weight reduction, walking supports (crutches), bracing, shoe and
insoles modification, local cooling/heating, acupuncture, and electromagnetic therapy.
Self-management, education and provision of information on
OA, and treatment are widely promulgated as core recommendations for treating hip and knee OA in recent guidelines from
National Institute of Health and Clinical Excellence and the American
Academy of Orthopaedic Surgeons as well as in the OARSI guidelines and in many previously published guidelines. Pharmacological
therapies mainly include paracetamol, non-steroidal anti-inflammatory drugs, opioids, and slow-acting drugs (glucosamine and chondroitin sulfate).
When orally administered drugs are ineffective in reducing sintomathology, intra-articular (IA) injection [corticosteroids (CSs),
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viscosupplements, and blood-derived products] is the non-operative modality that can be preferred. The major contraindication for
IA injections is septic arthritis because in the presence of overlying
soft-tissue infection, there is risk of iatrogenic spread to the joint.
The ideal conservative management of knee OA requires a combination of pharmacological and non-pharmacological treatment
modalities customized to individual patient needs; the goals of conservative therapy are to reduce pain, improve function and quality
of life, and reduce disease evolution. Patient characteristics, symptoms, and clinical findings may indicate a practical approach for IA
injections. CSs are generally indicated for acute and persistent synovitis in patients who cannot be operated; in addition, when the correlation of chondrolysis with OA flare is considered, the IA injection
of CS for the short-term treatment of disease flares is recommended.
Hyaluronic acid (HA) can be indicated for obese patients who are
older than 60 years and for patients with extremity disease. The
American College of Rheumatology subcommittee on OA has no
recommendations regarding the use of IA hyaluronates. However,
The American Society of Orthopedic Surgeons does not recommend
using IA HA for patients with symptomatic knee OA. Work group
of the American Society of Orthopedic Surgeons has interpreted
that the quality of the supporting evidence is high, and their recommendation against the use of IA HA is strong in their guideline.
The supposed long-term effect of HA is attractive for such patients
who are not willing to be operated. Platelet-rich plasma (PRP) is generally used for patients younger than 60 years, with mild OA and
body mass index < 30, and for patients that do not have any extremity malalignment. If the patients are older than 60 years, their body
mass index is >30, or they have moderate OA, an application of PRP
is indicated, followed by a supplementary single dose of HA injection 2–4 weeks after PRP injection.
Five injectable CSs have a current Food and Drug Administration
(FDA) label for IA injections: methylprednisolone acetate, triamcinolone acetate, betamethasone acetate and betamethasone sodium
phosphate, triamcinolone hexacetonide, and dexamethasone.
A few trials comparing functional outcomes after different IA CS
injections have been published. However, the results are inconclusive. Although further research is needed, it seems that any agent
provided with correct indication, dosage, timing, and application
has similar potency.
CSs have both anti-inflammatory and immunosuppressive effect,
but their mechanism of action is complex.
FDA-approved injectable hyaluronan products are sodium hyaluronate, hylan G-F 20, and high-molecular weight hyaluronan.
HA is a glycosaminoglycan and a component of SF and cartilage
matrix. Synovial cells, fibroblasts, and chondrocytes synthesize HA
and secrete it into the joint. HA enhances the viscosity and elastic
nature of SF. SF with normal HA concentration acts as a viscous lubricant during slow joint movements and as an elastic shock absorber
during rapid joint movements.
In the osteoarthritic joint, synovial inflammation leads to increased
permeability of the synovial membrane for HA. In addition, the elevated levels of free radicals, inﬂammatory cytokines, and proteolytic
enzymes in the SF of osteoarthritic knees impair HA function and
contribute to OA progression. Therefore, in OA, both the molecular
weight and the HA concentration decrease.
The IA injection of HA is thought to restore normal viscoelastic properties of the pathologically altered SF, which explains the term of the
approach: “viscosupplementation.”
PRP is prepared from autologous blood by centrifugation to obtain
a highly concentrated sample of platelets, which is four to five times
higher than that of normal blood.
The platelet concentrate is activated by adding calcium chloride, which results in the formation of platelet gel and the release
of growth factors and bioactive molecules. Consequently, platelets actively participate in healing processes by delivering a broad
spectrum of GFs and other factors that together contribute to
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comprehensive roles of PRP, including those in chondrogenesis,
bone remodeling, proliferation, angiogenesis, anti-inflammation,
coagulation, and cell differentiation. If the patients are older than
60 years, their body mass index is >30, or they have moderate OA,
an application of PRP is indicated, followed by a supplementary single dose of HA injection 2–4 weeks after PRP injection. Salem et al
in 2014 conducted a study on 20 adult rats, which were inducted of
cartilaginous defect in both knee joints. During the second time,
they injected a mesenchymal stem cell culture suspended in HA
solution in the right knee of each rat, whereas the left knee served
as a control. After 6 weeks, they showed that in 73% of the rats, the
tissue was typical of fibrohyaline cartilage and appeared more cellular than fibrous. In 27% of the rats, the repaired tissue appeared
more fibrous than hyaline. In the control knees, the newly formed
tissue was an undifferentiated connective tissue and the cells were
covered with a thin layer of fibrous tissue. This shows how promising
the use of mesenchymal stem cells for autologous cartilage repair is,
but further studies are needed to confirm this hypothesis.
Six major portals of approach to the knee joint for injection have
been described: the lateral mid-patellar (LMP), medial mid-patellar
(MMP), and patellofemoral; the superolateral and superomedial; and
the anterolateral and anteromedial (inferolateral and inferomedial)
approaches.
The traditional approach to knee injection accesses the patellofemoral joint. This technique is performed with the knee in extension;
the patella is pulled medially or laterally, and a needle is advanced
under the patella.
The LMP approach is the most commonly used. Via the LMP and
MMP approaches the patellofemoral joint can then be used for joint
aspiration and/or injection. When performing a procedure via the
LMP approach, the needle is directed at a 45° angle toward the middle of the medial aspect of the joint. Injection via the MMP approach
is performed with the needle entering the medial aspect of the knee
joint under the middle of the patella and is directed toward the lateral patellar mid-pole 3).
Although the usual site of entry to the knee joint is via an LMP
approach or an MMP approach, an approach lateral and superior to
the patella can be used, especially if there is a large effusion in the
suprapatellar bursa 14). This technique is performed with the patient
in supine position and the knee extended.
This technique aims for the suprapatellar pouch and allows the needle to pass underneath the articular surface of the patella.
The anterior (or infrapatellar) approaches are an alternative to the
classic patellofemoral approaches and are less often used for knee
joint injection and aspiration.
The inaccurate placement of injecting needles can result in damage
to IA structures secondary to soft tissue infiltration by CS. Clinical
experience has shown that the IA injection of the knee joint is more
painful when the tip of the needle is in Hoffa’s fat pad. This is also the
most common ectopic injection site for missed IA injection. ChavezChang et al. have suggested that the length of the needle used for IA
injection influences the accuracy of IA injection as the standard 3.8cm needle may be too short to reach the synovial space overlying
the medial femoral condyle.
A review by Berkoff et al. has shown that the accuracy of IA injection may be improved using ultrasound guidance, with an accuracy of 95.8% (versus 77.8% using anatomical guidance). Park et al.
have reported an accuracy ranging from 95% (medial midpatellar approach) to 100% (superolateral approach) using ultrasound
guidance with a long-axis in-plane technique. Maricar et al. 30)
have stated that injection under ultrasound guidance may improve
the likelihood of response to IA CS injection, and Sibbitt et al. have
reported that ultrasound-guided aspiration and injection of the
knee results in improved aspiration success, greater synovial fluid
yield, more complete joint decompression, and improved clinical
outcomes.
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Based on randomized controlled trials in OA patients, it is proven
that IA CSs are effective, but their benefit over placebo may be relatively short-lived up to 4 weeks.
In a Cochrane review, the short-term efficacy of CSs in knee OA has
been confirmed, and recently, the short-term effect has been shown
in a systematic review by Hepper et al and in a meta-analysis by
Bannuru et al. The efficacy of HA is a matter of debate, with markedly discordant interpretations of the data. Among the published
meta-analyses, two have concluded an overall beneficial effect for
HA injections, four have reported a small benefit, and two have
found no evidence to support HA injection therapy for knee OA.
Rutjes et al have found no important overall benefit on pain intensity or the frequency of OA ﬂares in 89 trials involving 12667 patients.
Bannuru et al have reported that HA asserts modest positive effect
up to 24 weeks in certain clinical situations, but its cost-effectiveness is advised to be re-evaluated. In conclusion, studies have indicated that PRP is promising for relieving pain and improving knee
function and quality of life. However, no data indicate that PRP cause
osteophytes to regress or cartilage and meniscus to regenerate in
patients with substantial and irreversible bone and cartilage damage. More promising results have been shown in younger patients
and in patients with mild OA.
The clinical use of PRP in OA is not supported by high-quality evidence on a real clinical improvement 6). However, its low cost, simple preparation technique, safety, and biologically active content
have led to high acceptance by both patients and physicians.
In the Cochrane reviews of trials comparing IA HA injections with IA
CSs, no significant differences were observed 4 weeks after injection, but IA HA was more effective 5–13 weeks post injection. This
is further supported by a meta-analysis of seven randomized controlled trials involving patients with knee OA in which IA HA was
compared directly with IA CS.
In the first 2 weeks, CSs were more effective in relieving pain, but at
4 weeks, both CSs and HA were equally effective, and from 8 weeks
to the last assessment during 26 weeks, HA was more effective. The
analyses of the results for other outcomes, such as reduction in stiffness and improvement in function following IA HA, were similar. In
a recent study, Kon et al evaluated PRP versus HA injections in 150
patients and found that PRP injections provided better results than
HA injections in terms of reducing pain and symptoms and recovering articular function up to 6 months. In this study, PRP showed a
better performance than HA in younger patients affected by cartilage lesions or early OA.
However, PRP and HA treatments offered similar results in patient
aged over 50 years and in advanced OA. In addition, Spakova et
al compared 120 patients receiving IA injection of HA or PRP and
reported significantly better scores after 3 and 6 months of followup in the group of patients who received PRP injections. Say et al
compared IA HA and PRP injections in their prospective study and
concluded that the application of a single PRP dose to be a safe,
effective, and low-cost method for treating OA. Lastly, in very recent
three level 1 studies, two randomized HA controlled clinical trials
and one placebo-controlled trial, PRP decreased pain and improved
function better than HA or placebo.
References
1. Martel-Pelletier J, Boileau C, Pelletier JP, Roughley PJ. Cartilage
in normal and osteoarthritis conditions. Best Pract Res Clin
Rheumatol 2008; 22: 351-384 [PMID: 18455690 DOI:10.1016/j.
berh.2008.02.001].
2. National Collaborating Centre for Chronic Conditions (UK).
Osteoarthritis: National clinical guideline for care and
management in adults. London: Royal College of Physicians (UK),
2008.
3. Neogi T. The epidemiology and impact of pain in osteoarthritis.
Osteoarthritis Cartilage 2013; 21: 1145-1153 [PMID: 23973124 DOI:
10.1016/j.joca.2013.03.018].

62

CIRSE

4. Jevsevar DS, Brown GA, Jones DL, Matzkin EG, Manner PA,
Mooar P, Schousboe JT, Stovitz S, Sanders JO, Bozic KJ, Goldberg
MJ, Martin WR, Cummins DS, Donnelly P, Woznica A, Gross L.
The American Academy of Orthopaedic Surgeons evidencebased guideline on: treatment of osteoarthritis of the knee,
2nd edition. J Bone Joint Surg Am 2013; 95: 1885-1886 [PMID:
24288804].
5. Zhang W, Nuki G, Moskowitz RW, Abramson S, Altman RD, Arden
NK, Bierma-Zeinstra S, Brandt KD, Croft P, Doherty M, Dougados
M, Hochberg M, Hunter DJ, Kwoh K, Lohmander LS, Tugwell P.
OARSI recommendations for the management of hip and knee
osteoarthritis: part III: Changes in evidence following systematic
cumulative update of research published through January 2009.
Osteoarthritis Cartilage 2010; 18: 476-499 [PMID: 2017077 0 DOI:
10.1016/ j.joca.2010.01.013].
6. Kon E, Filardo G, Drobnic M, Madry H, Jelic M, van Dijk N, Della
Villa S. Non-surgical management of early knee osteoarthritis.
Knee Surg Sports Traumatol Arthrosc 2012; 20: 436-449 [PMID:
22037809 DOI: 10.1007/s00167-011-1713-8].
7. Scanzello CR, Goldring SR. The role of synovitis in osteoarthritis
pathogenesis. Bone 2012; 51: 249-257 [PMID: 22387238 DOI:
10.1016/j.bone.2012.02.012].
8. Ayral X, Pickering EH, Woodworth TG, Mackillop N, Dougados M.
Synovitis: a potential predictive factor of structural progression
of medial tibiofemoral knee osteoarthritis – results of a 1 year
longitudinal arthroscopic study in 422 patients. Osteoarthritis
Cartilage 2005; 13: 361-367 [PMID: 15882559].
9. Conaghan PG, D’Agostino MA, Le Bars M, Baron G, Schmidely N,
Wakefield R, Ravaud P, Grassi W, Martin-Mola E, So A, Backhaus
M, Malaise M, Emery P, Dougados M. Clinical and ultrasonographic predictors of joint replacement for knee osteoarthritis:
results from a large, 3-year, prospective EULAR study. Ann
Rheum Dis 2010; 69: 644-647 [PMID: 19433410 DOI: 10.1136/
ard.2008.099564].
10. Valtonen EJ. Clinical comparison of triamcinolonehexacetonide and betamethasone in the treatment of osteoarthrosis
of the knee-joint. Scand J Rheumatol Suppl 1981; 41: 1-7 [PMID:
6765509].
11. Pyne D, Ioannou Y, Mootoo R, Bhanji A. Intra-articular steroids
in knee osteoarthritis: a comparative study of triamcinolone
hexacetonide and methylprednisolone acetate. Clin Rheumatol
2004; 23: 116-120 [PMID: 15045624].
12. Yavuz U, Sökücü S, Albayrak A, Oztürk K. Efficacy comparisons of the intraarticular steroidal agents in the patients with
knee osteoarthritis. Rheumatol Int 2012; 32: 3391-3396 [PMID:
22057944 DOI: 10.1007/s00296-011-2188-0].
13. Ostergaard M, Halberg P. Intra-articular corticosteroids in
arthritic disease: a guide to treatment. BioDrugs 1998; 9: 95-103
[PMID: 18020548].
14. Creamer P. Intra-articular corticosteroid treatment in osteoarthritis. Curr Opin Rheumatol 1999; 11: 417-421 [PMID: 10503664].
15. Rozental TD, Sculco TP. Intra-articular corticosteroids: an
updated overview. Am J Orthop (Belle Mead NJ) 2000; 29: 18-23
[PMID: 10647515].
16. Bellamy N, Campbell J, Robinson V, Gee T, Bourne R, Wells G.
Intraarticular corticosteroid for treatment of osteoarthritis of the
knee. Cochrane Database Syst Rev 2006; (2): CD005328 [PMID:
16625636].
17. Hepper CT, Halvorson JJ, Duncan ST, Gregory AJ, Dunn WR,
Spindler KP. The efficacy and duration of intra-articular corticosteroid injection for knee osteoarthritis: a systematic review of
level I studies. J Am Acad Orthop Surg 2009; 17: 638-646 [PMID:
19794221].

Abstract Book
18. Bannuru RR, Natov NS, Obadan IE, Price LL, Schmid CH,
McAlindon TE. Therapeutic trajectory of hyaluronic acid versus
corticosteroids in the treatment of knee osteoarthritis: a
systematic review and meta-analysis. Arthritis Rheum 2009; 61:
1704-1711 [PMID: 19950318 DOI: 10.1002/art.24925].
19. Chao J, Wu C, Sun B, Hose MK, Quan A, Hughes TH, Boyle D,
Kalunian KC. Inflammatory characteristics on ultrasound predict
poorer longterm response to intraarticular corticosteroid injections in knee osteoarthritis. J Rheumatol 2010; 37: 650-655
[PMID: 20080918 DOI: 10.3899/jrheum.090575].
20. Arroll B, Goodyear-Smith F. Corticosteroid injections for osteoarthritis of the knee: meta-analysis. BMJ 2004; 328: 869 [PMID:
15039276].
21. Arden NK, Reading IC, Jordan KM, Thomas L, Platten H, Hassan
A, Ledingham J. A randomised controlled trial of tidal irrigation
vs corticosteroid injection in knee osteoarthritis: the KIVIS Study.
Osteoarthritis Cartilage 2008; 16: 733-739 [PMID: 18077189].
22. Gaffney K, Ledingham J, Perry JD. Intra-articular triamcinolone hexacetonide in knee osteoarthritis: factors influencing
the clinical response. Ann Rheum Dis 1995; 54: 379-381 [PMID:
7794044].
23. Maricar N, Callaghan MJ, Felson DT, O’Neill TW. Predictors of
response to intra-articular steroid injections in knee osteoarthritis--a systematic review. Rheumatology (Oxford) 2013; 52:
1022-1032 [PMID: 23264554 DOI: 10.1093/rheumatology].
24. Hochberg MC, Altman RD, April KT, Benkhalti M, Guyatt G,
McGowan J, Towheed T, Welch V, Wells G, Tugwell P. American
College of Rheumatology 2012 recommendations for the use
of nonpharmacologic and pharmacologic therapies in osteoarthritis of the hand, hip, and knee. Arthritis Care Res (Hoboken)
2012; 64: 465-474 [PMID: 22563589].
25. McArthur BA, Dy CJ, Fabricant PD, Valle AG. Long term safety,
efficacy, and patient acceptability of hyaluronic acid injection
in patients with painful osteoarthritis of the knee. Patient Prefer
Adherence 2012; 6: 905-910 [PMID: 23271899 DOI: 10.2147/PPA.
S27783].
26. Goldberg VM, Buckwalter JA. Hyaluronans in the treatment
of osteoarthritis of the knee: evidence for disease-modifying
activity. Osteoarthritis Cartilage 2005; 13: 216-224 [PMID:
15727888].
27. Wang CT, Lin J, Chang CJ, Lin YT, Hou SM. Therapeutic effects of
hyaluronic acid on osteoarthritis of the knee. A meta-analysis of
randomized controlled trials. J Bone Joint Surg Am 2004; 86-A:
538-545 [PMID: 14996880].
28. Kotevoglu N, Iyibozkurt PC, Hiz O, Toktas H, Kuran B. A
prospective randomised controlled clinical trial comparing the
efficacy of different molecular weight hyaluronan solutions in
the treatment of knee osteoarthritis. Rheumatol Int 2006; 26:
325-330 [PMID: 15959784].
29. Wobig M, Bach G, Beks P, Dickhut A, Runzheimer J, Schwieger
G, Vetter G, Balazs E. The role of elastoviscosity in the efficacy
of viscosupplementation for osteoarthritis of the knee: a
comparison of hylan G-F 20 and a lower-molecular- weight
hyaluronan. Clin Ther 1999; 21: 1549-1562 [PMID: 10509850].
30. Divine JG, Shaffer MD. Use of viscosupplementation for knee
osteoarthritis: an update. Curr Sports Med Rep 2011; 10: 279-284
[PMID: 23531974 DOI: 10.1249/JSR.0b013e31822ed1b4].
31. Maneiro E, de Andres MC, Fernández-Sueiro JL, Galdo F, Blanco
FJ. The biological action of hyaluronan on human osteoartritic
articular chondrocytes: the importance of molecular weight.
Clin Exp Rheumatol 2004; 22: 307-312 [PMID: 15144124].
32. Brockmeier SF, Shaffer BS. Viscosupplementation therapy for
osteoarthritis. Sports Med Arthrosc 2006; 14: 155-162 [PMID:
17135962].

C RSE

CIRSE 2017
33. Bannuru RR, Natov NS, Dasi UR, Schmid CH, McAlindon TE.
Therapeutic trajectory following intra-articular hyaluronic acid
injection in knee osteoarthritis--meta-analysis. Osteoarthritis
Cartilage 2011; 19: 611-619 [PMID: 21443958 DOI: 10.1016/j.
joca.2010.09.014].
34. Bellamy N, Campbell J, Robinson V, Gee T, Bourne R, Wells G.
Viscosupplementation for the treatment of osteoarthritis of the
knee. Cochrane Database Syst Rev 2006; (2): CD005321 [PMID:
16625635].
35. Rutjes AW, Jüni P, da Costa BR, Trelle S, Nüesch E, Reichenbach
S. Viscosupplementation for osteoarthritis of the knee: a
systematic review and meta-analysis. Ann Intern Med 2012;
157: 180-191 [PMID: 22868835 DOI: 10.7326/0003- 4819-157-3201208070-00473].
36. JO, Lee JJ, Knesek M, Urquhart AG. Conflict of interest in the
assessment of hyaluronic acid injections for osteoarthritis of
the knee: an updated systematic review. J Arthroplasty 2013; 28:
30-33.e1 [PMID: 23890521 DOI: 10.1016/j.arth.2013.05.034].
37. Becker LC, Bergfeld WF, Belsito DV, Klaassen CD, Marks JG, Shank
RC, Slaga TJ, Snyder PW, Andersen FA. Final report of the safety
assessment of hyaluronic acid, potassium hyaluronate, and
sodium hyaluronate. Int J Toxicol 2009; 28: 5-67 [PMID: 19636067
DOI: 10.1177/1091581809337738].
38. Hall MP, Band PA, Meislin RJ, Jazrawi LM, Cardone DA.
Platelet-rich plasma: current concepts and application in sports
medicine. J Am Acad Orthop Surg 2009; 17: 602-608 [PMID:
19794217].
39. Dohan Ehrenfest DM, Rasmusson L, Albrektsson T. Classification
of platelet concentrates: from pure platelet-rich plasma
(P-PRP) to leucocyte- and platelet-rich fibrin (L-PRF). Trends
Biotechnol 2009; 27: 158-167 [PMID: 19187989 DOI: 10.1016/j.
tibtech.2008.11.009].
40. Zhu Y, Yuan M, Meng HY, Wang AY, Guo QY, Wang Y, Peng J.
Basic science and clinical application of platelet-rich plasma
for cartilage defects and osteoarthritis: a review. Osteoarthritis
Cartilage 2013; 21: 1627-1637 [PMID: 23933379 DOI: 10.1016/j.
joca.2013.07.017].
41. Andia I, Sánchez M, Maffulli N. Joint pathology and platelet- rich
plasma therapies. Expert Opin Biol Ther 2012; 12: 7-22 [PMID:
22171664 DOI: 10.1517/14712598.2012.632765].
42. Sánchez M, Azofra J, Anitua E, Andía I, Padilla S, Santisteban
J, Mujika I. Plasma rich in growth factors to treat an articular
cartilage avulsion: a case report. Med Sci Sports Exerc 2003; 35:
1648-1652 [PMID: 14523300].
43. Sánchez M, Anitua E, Azofra J, Aguirre JJ, Andia I. Intraarticular
injection of an autologous preparation rich in growth factors for
the treatment of knee OA: a retrospective cohort study. Clin Exp
Rheumatol 2008; 26: 910-913 [PMID: 19032827].
44. Sampson S, Reed M, Silvers H, Meng M, Mandelbaum B.
Injection of platelet-rich plasma in patients with primary
and secondary knee osteoarthritis: a pilot study. Am J Phys
Med Rehabil 2010; 89: 961-969 [PMID: 21403592 DOI: 10.1097/
PHM.0b013e3181fc7edf].
45. Kon E, Buda R, Filardo G, Di Martino A, Timoncini A, Cenacchi A,
Fornasari PM, Giannini S, Marcacci M. Platelet-rich plasma: intraarticular knee injections produced favorable results on degenerative cartilage lesions. Knee Surg Sports Traumatol Arthrosc
2010; 18: 472-479 [PMID: 19838676 DOI: 10.1007/s00167-0090940-8].
46. Filardo G, Kon E, Buda R, Timoncini A, Di Martino A, Cenacchi
A, Fornasari PM, Giannini S, Marcacci M. Platelet-rich plasma
intra-articular knee injections for the treatment of degenerative
cartilage lesions and osteoarthritis. Knee Surg Sports Traumatol
Arthrosc 2011; 19: 528-535 [PMID: 20740273 DOI: 10.1007/s00167010-1238-6].

SS / FC / HL / HTS / CM

63

47. Kon E, Mandelbaum B, Buda R, Filardo G, Delcogliano M,
Timoncini A, Fornasari PM, Giannini S, Marcacci M. Platelet- rich
plasma intra-articular injection versus hyaluronic acid viscosupplementation as treatments for cartilage pathology: from early
degeneration to osteoarthritis. Arthroscopy 2011; 27: 1490-1501
[PMID: 21831567 DOI: 10.1016/ j.arthro.2011.05.011].
48. Wang-Saegusa A, Cugat R, Ares O, Seijas R, Cuscó X, GarciaBalletbó M. Infiltration of plasma rich in growth factors for
osteoarthritis of the knee short-term effects on function and
quality of life. Arch Orthop Trauma Surg 2011; 131: 311-317 [PMID:
20714903 DOI: 10.1007/s00402-010-1167-3].
49. Spaková T, Rosocha J, Lacko M, Harvanová D, Gharaibeh A.
Treatment of knee joint osteoarthritis with autologous plateletrich plasma in comparison with hyaluronic acid. Am J Phys
Med Rehabil 2012; 91: 411-417 [PMID: 22513879 DOI: 10.1097/
PHM.0b013e3182aab72].
50. Filardo G, Kon E, Di Martino A, Di Matteo B, Merli ML, Cenacchi
A, Fornasari PM, Marcacci M. Platelet-rich plasma vs hyaluronic
acid to treat knee degenerative pathology: study design and
preliminary results of a randomized controlled trial. BMC
Musculoskelet Disord 2012; 13: 229 [PMID:23176112 DOI:
10.1186/1471-2474-13-229].
51. Say F, Gürler D, Yener K, Bülbül M, Malkoc M. Platelet-rich plasma
injection is more effective than hyaluronic acid in the treatment
of knee osteoarthritis. Acta Chir Orthop Traumatol Cech 2013;
80: 278-283 [PMID: 24119476].
52. Freiberger RH. Technique of knee arthrography. In: Freiberger
RH, Kaye JJ, Spiller J, eds. Arthrography. New York: AppletonCentury-Crofts; 1979. p5-30.
53. Esenyel C, Demirhan M, Esenyel M, Sonmez M, Kahraman S,
Senel B, Ozdes T. Comparison of four different intra-articular
injection sites in the knee: a cadaver study. Knee Surg Sports
Traumatol Arthrosc 2007; 15: 573-577.
54. Cardone DA, Tallia AF. Diagnostic and therapeutic injection of
the hip and knee. Am Fam Physician 2003; 67: 2147-2152.
55. Shortt CP, Morrison WB, Roberts CC, Deely DM, Gopez AG, Zoga
AC. Shoulder, hip, and knee arthrography needle placement
using fluoroscopic guidance: practice patterns of musculoskeletal radiologists in North America. Skeletal Radiol 2009; 38:
377-385.
56. Toda Y, Tsukimura N. A comparison of intra-articular hyaluronan
injection accuracy rates between three approaches based on
radiographic severity of knee osteoarthritis. Osteoarthritis
Cartilage 2008; 16: 980-985.
57. Kellgren JH, Lawrence JS. Radiological assessment of osteoarthrosis. Ann Rheum Dis. 1957;16:494-502. 11. Jackson DW,
Evans NA, Thomas BM. Accuracy of needle placement into the
intra-articular space of the knee. J Bone Joint Surg Am 2002; 84:
1522-1527.
58. Zurlo JV, Towers JD, Golla S. Anterior approach for knee arthrography. Skeletal Radiol 2001; 30: 354-356.
59. Wind WM Jr, Smolinski RJ. Reliability of common knee injection
sites with low-volume injections. J Arthroplasty 2004; 19:
858-861.
60. Neustadt DH. Intra-articular injections for osteoarthritis of the
knee. Cleve Clin J Med 2006; 73: 897-898, 901-904, 906-911.
61. Zuber TJ. Knee joint aspiration and injection. Am Fam Physician
2002; 66: 1497-1500.
62. Sher D. Knee Injectio techniques [Internet] New South Wales:
Medical Observer; 2010. [cited 2010 Jul 23]. Available from:
http://www.medicalobserver.com.au/
63. Hermans J, Bierma-Zeinstra SM, Bos PK, Verhaar JA, Reijman
M. The most accurate approach for intra-articular needle
placement in the knee joint: a systematic review. Semin Arthritis
Rheum 2011; 41: 106-115.

64

CIRSE

64. Sher D. Knee Injectio techniques Internet New South Wales:
Medical Observer; 2010. cited 2010 Jul 23. Available from: http://
www.medicalobserver.com.au/
65. Ucar D, Diracoglu D, Suleyman T, Capan N. Intra-articular
hyaluronic Acid as treatment in elderly and middle-aged
patients with knee osteoarthritis. Open Rheumatol J 2013; 7:
38-41.
66. Cohn BT, Shapiro PS. An effective technique for corticosteroid
injection into the knee joint. Orthop Rev 1993; 22: 1341-1342.
67. Moser T, Moussaoui A, Dupuis M, Douzal V, Dosch JC. Anterior
approach for knee arthrography: tolerance evaluation and
comparison of two routes. Radiology. 2008; 246: 193-197.
68. Waddell D, Estey D, DeWayne C, Bricker P, Marsala A.
Viscosupplementation under fluoroscopic control. Am J Med
Sports 2001; 4: 237-241.
69. Sambrook PN, Champion GD, Browne CD, Cairns D, Cohen
ML, Day RO, Graham S, Handel M, Jaworski R, Kempler S, et
al. Corticosteroid injection for osteoarthritis of the knee:
peripatellar compared to intra-articular route. Clin Exp
Rheumatol 1989; 7: 609-613.

2502.3
Neurolysis and intra-articular RF application
D.K. Filippiadis
2nd Radiology Department, University General Hospital “Attikon”,
Athens, Greece
Learning Objectives
1. To learn how to select patients for neurolysis in the knee
2. To learn how to evaluate current results reported in the literature
3. To learn how to use tips and tricks for successful neurolysis
Knee osteoarthritis is a degenerative (“wear and tear”) type of arthritis; the prevalence of this type of arthritis increases with age. When
the knee joint is involved, osteoarthritis ranks as the 11th leading cause of years lived with disability and as the 3rd greatest contributor to loss of health-related quality of life. The list of risk factors for knee osteoarthritis includes aging, obesity, and mechanical
stress. The diagnosis and grading/staging of knee osteoarthritis is
performed according to radiographic findings (using the Kellgren–
Lawrence scale) or according to clinical symptoms and signs (as
defined by the proposal of the American College of Rheumatology).
Symptoms of knee osteoarthritis include pain, stiffness, swelling,
joint instability, reduced mobility, and muscle weakness. The therapeutic armamentarium includes physical and occupational therapy;
weight loss; stretching exercises; analgesics and anti-inflammatory
drugs; intra-articular injections of corticosteroids, plasma-rich proteins, stem cells, or hyaluronic solution into the knee; extra-articular neurolysis of the genicular nerves; intra-articular application of
pulsed radiofrequency (RF); and surgical options.
Since the 70s, RF is used for chronic pain therapy in cases unresponsive to conservative treatment; neurolysis applies high temperatures
(60°C–80°C) using continuous RF to destroy the target nerve while
neuromodulation alters the transmission threshold without damaging the nerve itself. Currently, generators have the ability to simultaneously create multiple or quadrupolar RF lesions or to additionally
work with the pulsed RF mode. During this latter case, the generator produces RF pulses each of which is followed by a silent phase,
thereby keeping the temperature below 41°C.
Compared with continuous RF, the pulsed mode has much less (if
any) neurodestructive characteristics; the long silent phases (480
milliseconds) between the short bursts of application of energy (10–
20 milliseconds) maintain the tissue temperature below 41°C and
no nerve tissue damage occurs. Up until now, in vivo and in vitro
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studies support that there is no evidence of long-lasting structural
effects caused by the application of pulsed RF. Histological studies
focusing on the biological effects of the application of pulsed RF
on the nerve tissue report architectural impairment of the axonal
myelin sheath bundles, interstitial edema (which is temporary and
persists for a few weeks post the session) as well as ultra-structural
changes in the C and A delta nociceptive fibers.
RF treatments in knee osteoarthritis aim for pain reduction; these
kind of therapies for symptomatic patients suffering from pain due
to knee osteoarthritis can be performed by extra-articular application of continuous RF at the level of the genicular nerves or by intraarticular application of pulsed RF. Pulsed RF applied inside the knee
joint targets the pericapsular nerve endings responsible for pain; the
technique suppresses the excitatory C fiber response and the synaptic transmission resulting in immediate pain relief. Additionally,
with the application of pulsed RF inside the knee joint, an immune
response is created interrupting the production of pro-inflammatory cytokines, such as interleukin-1b and interleukin-6.
Comparative studies between continuous application of RF at the
genicular nerves and a placebo therapy report significantly lower
pain scores in the RF group during follow-up. On the other hand,
studies on intra-articular application of pulsed RF (using a blind technique) report significant decrease in pain (>50%) over a 6-month follow-up. A pioneer study by Masala et al concludes that post intraarticular application of pulsed RF, significant decrease in pain and
improved autonomy in daily life lasts for more than 12 months. In
everyday clinical practice it is noted that toward 12 months post the
therapeutic session, there is a tendency for increase in pain although
the self-reported pain scores are significantly lower than those at the
baseline. At this time point, a new therapeutic session could provide
further symptom improvement.
Application of RF (continuous at the level of the genicular nerves or
intra-articular pulsed RF) does not cause regression of osteophytes
or regeneration of cartilage and meniscus in patients with substantial bone and cartilage damage and therefore, addition of hyaluronate solution inside the joint seems to be necessary.
Percutaneous application of RF energy either for neurolysis or for
neuromodulation seems to be an effective and safe technique for
palliative management of chronic pain in patients with knee osteoarthritis. The results seem to be reproducible and last longer than
those after intra-articular injection of hyaluronate only. There seems
to be a need of repeating the session at 1 year. Further evaluation of
the technique against a sham trial and/or an intra-articular injection
of hyalouronate ± corticosteroids is warranted.
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Transarterial embolisation
Y. Okuno
Radiology, Edogawa Hospital, Tokyo, Japan
Learning Objectives
1. To learn how to select patients for embolisation in the knee
2. To learn how to evaluate current results reported in the literature
3. To learn how to use tips and tricks for successful embolisation
The hallmark symptom of osteoarthritis (OA) is pain. This is the
symptom that drives individuals to seek medical attention and contributes to functional limitation and reduced quality of life (1, 2); the
alleviation of pain is the main motivation for treatment that includes
non-pharmacological, pharmacological and surgical approaches.
Severe and end-stage knee OA is successfully treated with joint
replacement surgery, but effective management of mild-to-moderate radiographic knee OA that is refractory to conservative treatment can be difficult. Arthroscopic lavage and debridement have
been performed for mild-to-moderate knee OA but their effectiveness has not been proven in a double-blinded, randomised, placebo-controlled trial (3).
Although OA has been viewed as a ‘wear and tear’ disease for many
decades, it is generally accepted to be a low-grade inflammatory
disease of the synovial joints and a biomechanical whole-organ disease (4, 5). Of specific interest is the role of neovasculature in supporting the osteoarthritic inflammatory process and catalysing the
proliferation of perivascular sensory nerves. Blood vessel penetration across the osteochondral junction may impair the integrity of
the cartilage-subchondral bone barrier and can stimulate osteophyte formation (6). Angiogenesis-driven growth of sensory nerve
fibres and the innervation of the normally anerual cartilage could be
a major source of pain in OA (7). The growth of vascular and neural networks is interdependent on myriad chemokines and other cell
signalling molecules (vascular endothelial growth factor, semaphorins, etc.) (8, 9).
We have previously reported on the mid-term clinical outcomes and
MRI changes after transcatheter arterial embolisation in 95 knees of
72 patients with mild-to-moderate radiographic knee OA (10).
Our study demonstrates that arterial embolisation improves pain
symptoms and knee function up to the 4-year follow-up. No serious adverse event was noted. Minor complications such as moderate subcutaneous haemorrhage at the puncture site and transient
cutaneous colour change on the treated knee occurred; all of which
resolved without treatment. This study primarily used a non-permanent embolic material imipenem/silastatin sodium (n=88 knees).
Embozene spheres (75 μm) were used for patients who had contraindications to imipenem (n=7 knees). There was no significant difference in clinical success between these two groups. MRI evaluation
at 2 years after TAE showed a significant improvement in synovitis, a
slight progression in osteophytes and no osteonecrosis or other evidence of ischaemic complications.
In this study, abnormal neovessels were observed on angiography in
all patients; these vessels were mainly located within the periarticular soft tissue (synovium, infrapatellar fat pad, periosteum and joint
capsule) and were often observed to be in a location consistent with
the sites of tenderness, suggesting that the prevalence of vascular
changes in mild-to-moderate radiographic knee OA is quite high
and that OA pain and local tenderness could be related to abnormal
neoangiogenesis. MRI evaluation at the 2-year follow-up showed
improvement in the synovitis score, which bolsters the hypothesis that abnormal neoangiogenesis is an important factor in inflammation (and thus pain) and that arterial embolisation can reduce
inflammation by occluding these abnormal vessels.
In this study, patients who had more severe degenerative changes
(KL 3) showed a lower frequency of clinical success at 6 months after
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TAE than those with mild changes (KL 1-2). A subset of patients in
both groups experienced pain recurrence after initial clinical success. Knee OA is an age-related disease with no prospect for spontaneous recovery; it is thus expected that structural changes and
associated inflammation will continue to progress and that pain can
recur, particularly in patients with severe degenerative changes.
Thus, although TAE cannot treat knee OA completely or reverse its
natural progression, it seems to be an effective additional option
to alleviate pain, decrease the use of pharmacologic painkillers and
injection therapies and improve the quality of life. In the present
case series, TAE allowed a reduction in the use of oral NSAIDs and
oral opioids and a reduction in the frequency of use of injection
therapies.
There may be several concerns regarding knee OA embolisation,
such as the risk of ischaemic events including osteonecrosis, muscle
atrophy, peripheral paresthesia or neuropathic joint disease, such
as Charcot joint. Although all patients in the present study were
repeatedly asked and encouraged to report symptoms suggestive of
these pathologies, none reported any such symptoms. On the MRI
evaluation at 2 years after the first TAE, no ischaemic findings consistent with osteonecrosis or peri-articular soft tissue abnormalities
were detected. The absence of such adverse events may be related
to the embolic technique used in our study, particularly the use of
small amounts of embolic material.
Our session is designed to focus on patient selection for knee OA
embolisation, evaluation of the results and how to use tips and tricks
for successful embolisation.
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Special Session
Therapy of claudication (SFA interventions)
2503.1
How to overcome SFA lesions: toolbox proposal
T. Rand
Dept. of Radiology, KH Hietzing, Vienna, Austria
Learning Objectives
1. To learn about strategies to overcome SFA lesions
2. To learn the current role of strategies to overcome SFA lesions
3. To learn outcomes following strategies to overcome SFA lesions
Peripheral arterial disease (PAD) of the superficial femoral artery
(SFA) is probably the most common condition treated using vascular
intervention owing to intermittent claudication (IC).
Occlusions and stenoses may be isolated or diffuse and may cause
IC, which is observed more frequently at single locations in SFA, or
critical limb ischemia (CLI), which is observed more frequently when
SFA lesions are combined with lesions involving below-the-knee
(BTK) arteries.
Percutaneous angioplasty (PTA) with or without stenting has
become a state-of-the-art treatment for SFA lesions.
Generally, the main principle is to pass the lesion and introduce a
guidewire in a safe position after having crossed the lesion. Then,
PTA and/or stent applications are performed using a variety of specific techniques to treat the lesion and re-establish adequate antegrade blood flow.
Therefore, the first step is to pass the lesion as safely and quickly as
possible and place the guidewire after having passed the obstructed
or stenotic lesion. A clear anatomic overview is mandatory and
should be available prior to the procedure, usually using CT or MR
angiography. Antegrade access is suggested to reduce distances
to a minimum. Retrograde access using a long crossover sheath
might be indicated when iliac lesions must be treated coincidentally.
Generally, procedures should be performed as atraumatically as
possible; therefore, low-profile devices should be used. For this purpose, sheath profiles should be as small as possible but as large as
necessary to avoid unnecessary maneuvers. For passing the lesions,
generally, hydrophilic guidewires are used intraluminally as the firstline approach. However, in obstructed and heavily calcified lesions,
subintimal techniques, such as those primarily described by Bolia,
are nowadays widely used. After having passed the lesion subintimally, re-entry into the true lumen of the vessel is mandatory. If such
a re-entry cannot be performed by general guidewire techniques,
dedicated tools, i.e., the so-called re-entry devices can be used to
gain access to the true vessel lumen again.
If antegrade techniques are insufficient, a retrograde access can be
acquired by puncture of popliteal or pedal arteries. Dedicated lowprofile puncture sets are available to provide a quick and safe access.
Once having passed the lesions, clear strategies must further be
considered to treat the lesion as sufficiently as possible.
Generally, the first-line approach is PTA with optional stenting.
However, in heavily calcified lesions, primary stenting may be an
option. Further, a decision must be taken right away if drug eluting
balloons (DEB) need to be used. Given the indication for DEBs, they
should be applied as the first-line approach. Similar considerations
must be taken into account for the use of other first-line devices or
tools, such as “cutting balloons.”
Regarding stent techniques, general strategies should be defined
for the use of drug-eluting stents (DES). Further, special strategies
must be considered when treating lesions at highly flexible anatomic locations, such as the femoropopliteal segment. Dedicated
stents and DEBs should be used for the treatment of this highly
stressed segment.
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Regarding potential complications, the interventional tool box must
also contain devices and medication for embolectomy and lysis and
dedicated stentgrafts in case of rupture or hemorrhage.
Last but not the least, strategies regarding the use of closure devices
must be established and considered for punctures of 5 F and more
and outpatient management.
Generally, tool boxes must cover all varieties of techniques and all
devices that are potentially included within the general therapeutic strategy of each individual IR unit. They include tools for various puncture techniques and adequate guidewires for use in simple antegrade techniques, subintimal techniques, and total occlusions. Balloons and stents of various sizes and profiles with or without drug-eluting properties must be available in addition to tools for
complication management and closure devices.
In conclusion, strategic thinking starts with a clear planning of the
procedure on the basis of preintervenional diagnostic evaluations.
Antegrade access is the easiest and fastest basis for endovascular treatment of SFA lesions; however, crossover or even retrograde
access must be considered if necessary. Access profiles should be as
low as possible but as high as necessary. Wire size, surface qualities,
and profiles must be considered.
Clear technical and procedural strategies should be defined for the
treatment itself. Decisions must be taken on primary stenting versus PTA and optional stenting. Further, the decision regarding using
DEBs or DES must be pre-established. Special attention and strategies are necessary for the treatment of the highly flexible femoropoliteal segment. Re-entry devices should be included in every interventional tool box.
Strategic thinking is a key point in any endovascular therapy, particularly, for SFA treatment. Due to the huge variety of techniques and
devices and the complexity of procedures, all steps must be clearly
defined and each maneuver demands its specific set-up.
Tool boxes will be arranged individually in each IR Unit and established on the basis of each strategic decision. In such a set-up, outcomes and efficacy of the endovascular treatment of SFA lesions will
be optimized.
Strategic planning of SFA interventions plays a major role in every
interventional center because it is the most frequent procedure
used and its standardization will help establish a high procedural
success, minimum complications, and fast and safe procedures.
Clear strategies are essential to maximize outcomes, quality control,
and patient safety.
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2503.2
DCB – when, how and why to use
J.P. Schaefer
Diagnostic Radiology, University Hospital Schleswig-Holstein Campus
Kiel, Kiel, Germany
Learning Objectives
1. To learn the designs of the drug-eluting balloon trials in the SFA
2. To learn the current role of drug-eluting balloons in the SFA
3. To learn outcomes following DCBs in the SFA including
follow-up
Drug-eluting technologies have been introduced in various endovascular treatment strategies for peripheral arterial occlusive disease
since the early 2000s. With plain old balloon angioplasty offering
only the option of dilating the target lesion and not addressing the
desired recovery of the endothelial layer and the problem of neointimal hyperplasia, drug-eluting balloon angioplasty sounds tempting. In general, drug-eluting balloon angioplasty is considered to be
an attractive alternative among plain old balloon angioplasty, baremetal stents, covered stents, and drug-eluting stents because the
antiproliferative drug is administered in the critical phase of neointimal hyperplasia while not leaving behind any kind of stent as a permanent implant. As balloon dilation of any kind and stent placement
provoke trauma in the endothelial layer, the recovery of this inner
single-cell layer is crucial for short- and long-term patency of the
target lesion. An intact and functional endothelial layer acts as an
anticoagulant surface and prevents smooth muscle cell growth and
thus, neointimal hyperplasia. By dilating and coating the inner vessel
wall at atherosclerotic lesions with cytostatic or immunosuppressive
agents, cellular mechanisms causing atherosclerosis and neointimal hyperplasia are blocked and undesirable events in the followup may be prevented. Drugs to be delivered endovascularily into the
vessel wall during drug-eluting balloon angioplasty may offer both
the support of recovery of the endothelial layer and the prevention
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of neointimal hyperplasia. The most frequently used drugs in drugeluting balloon technology are paclitaxel and its derivatives as cytostatic drugs and sirolimus and its derivatives as immunosuppressive drugs. Since its introduction in endovascular treatment of arterial occlusive disease, there is an ongoing debate on the drug, type
of coating, and released dose. Multiple randomized controlled trials have been conducted enrolling patients with peripheral arterial occlusive disease with intermittent claudication and/or critical
limb ischemia. Objectives of treating intermittent claudication and
critical limb ischemia are very different. The main focus for patients
with intermittent claudication is to restore walking capacity and to
improve the quality of life, whereas patients with critical limb ischemia are treated to relieve ischemic rest pain, to establish wound
healing, and to prevent amputation. With respect to the methodological quality of specific trials, a variety of anatomic and clinical
objectives are assessed. For anatomic issues such as patency rate,
stenosis grade, binary restenosis, target lesion revascularization,
and late lumen loss are examined. For clinical issues such as walking
capacity, quality of life, change in Rutherford classification, anklebrachial-index, amputation, death, major adverse cardiac events,
and event-free survival are examined. By including the abovementioned patients with intermittent claudication and critical limb ischemia in the respective trials, heterogeneity and decrease in the quality of evidence of the outcomes and conclusions may be caused in
terms of the anatomic and clinical objectives. Most of the randomized controlled trials provide follow-up data for 12 months, few for
up to 2 years, and one for 5 years. In meta-analyses, drug-eluting
balloon angioplasty shows better results for primary patency rates
for up to 2 years, with odds ratio of 1.47 at 6 months, 1.92 at 1 year,
and 3.51 at 2 years and for late lumen loss, with a mean difference
of −0.64 mm at 6 months and −0.80 mm at 2 years. Drug-eluting
balloon angioplasty also performed better than plain old balloon angioplasty for target lesion revascularization, with odds ratio
of 0.40 at 1 year, 0.28 at 2 years, and 0.21 at 5 years, and for binary
restenosis rate, with odds ratio of 0.38 at 1 year, 0.26 at 2 years, and
0.12 at 5 years. No statistic differences were found for amputation,
death, change in Rutherford classification, quality of life, or walking capacity. Thus, there is evidence in literature that compared with
plain old balloon angioplasty, drug-eluting balloon angioplasty is of
advantage in terms of anatomic objectives, such as primary patency
rate, binary restenosis rate, target lesion revascularization, and late
lumen loss. In contrast, there is no evidence in literature that drugeluting balloon angioplasty is superior in terms of clinical objectives,
such as amputation, death, change in Rutherford classification, quality of life, or walking capacity. Taking into account these controversial results for statistical significance of anatomic and clinical endpoints, drug-eluting balloon angioplasty does not provide better
clinical outcome than plain old balloon angioplasty. Moreover, additional costs for this elaborate technology must be considered, particularly when proposed to the patient as the clinical efficacy has not
been proven yet.
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2503.3

Learning Objectives
1. To learn the designs of DES and BMS trials in the SFA
2. To learn the current role of DES and BMS in the SFA
3. To learn outcomes following DES and BMS in the SFA including
follow-up
Endovascular treatment of symptomatic peripheral artery disease
has become the primary revascularization method in most centers.1,2 However, the optimal endovascular modality for femoropopliteal artery disease has not been determined yet. Standard endovascular treatment options include percutaneous transluminal angioplasty (PTA) and routine stent placement. Placement of bare-metal
stents (BES) and drug-eluting stents (DES) have emerged as a more
durable alternative by providing permanent scaffolding to prevent recoil and increase patency rates, particularly in longer lesions.
However, BES are still associated with a considerable rate of restenosis and repeat revascularization. DES use antiproliferative drugs
to reduce neointimal hyperplasia and restenosis. DES are associated
with lower rates of restenosis, but the evidence is moderate. DES are
also attributed with chronic inflammation and incomplete re-endothelialization. They also bring about neoatherosclerotic changes. At
present, only limited long-term data are available.

A. Holden
Radiology, Auckland City Hospital, Auckland, New Zealand
Learning Objectives
1. To learn the designs of other treatment trials in the SFA
2. To learn the current role of other treatments in the SFA
3. To learn outcomes following other treatments in the SFA
including follow-up
No abstract available.

2601.1
Patient selection
M. Zins
Radiology, Groupe Hospitalier Paris Saint-Joseph, Paris, France
Learning Objectives
1. To learn about important clinical factors for selecting patients
for embolisation
2. To learn about work-up and imaging strategies for selecting
patients for embolisation
3. To learn about optimal CT-technique and imaging findings for
selecting patients for embolisation
No abstract available.

2601.2
M. Das
Department of Diagnostic and Interventional Radiology, HELIOS
Klinikum Duisburg, Duisburg, Germany

S. Duda
IR, Ihre-Radiologen, Berlin, Germany

Anything left for SFA treatment – new drugs, new tools?

Fundamental Course
Therapy of arterial GI bleeding (embolisation)

Optimising angiographic techniques

DES or BMS: what is the current evidence

2503.4
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Learning Objectives
1. To learn about the proper angiography technique for detecting
GI-haemorrhage
2. To learn tricks and tips to increase the yield of angiography for
GI-haemorrhage
3. To learn strategies how to deal with negative angiography
results
Interventional treatment of gastrointestinal haemorrhage is a standard technique commonly used in acute situations. Usually, angiography is performed after bleeding is detected either on a CT scan or
by other techniques such as RBC scans. Even though a bleeding has
already been observed non-invasively, it can be challenging to visualise it during angiography. This may be due to many different circumstances such as patient condition, unclear location of the bleeding vessel, challenging collateralisation or poor image quality. Thus,
careful evaluation of the patient prior to the intervention is necessary, and knowledge of basic anatomy as well as advanced anatomy,
including collateral supply, is important. Especially, anatomical variants should be known to be able to inject CM in all potentially bleeding vessels. For optimal visualisation, number of images acquired
per second should carefully be chosen and increased if necessary.
Injection should be performed in non-subtracted and subtracted
images in order to avoid misregistration. Potentially provocative
angiography may be able to help, e.g. using vasodilators. In certain
cases, empirical embolisation may also be an option and should be
carefully considered together with the referring physician.
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2601.3
Embolisation techniques and materials
A.M. Ierardi
Department of Diagnostic and Interventional Radiology, San Paolo
Hospital, University of Milan, Milan, Italy
Learning Objectives
1. To learn which embolic agents to use when embolising
GI-haemorrhage
2. To learn about the advantages and disadvantages of different
embolic agents when embolising GI-haemorrhage
3. To learn which complications can occur using the various
embolic agents and how to prevent these
Embolisation is currently proposed as the first step in the treatment
of acute, life-threatening GI bleeding when endoscopic approach is
not possible or is unsuccessful. Like in most procedures performed
in emergency settings, time represents a significant factor influencing outcomes. Modern tools permit identifying and reaching the
bleeding site faster than two-dimensional angiography.
The second fundamental aspect regards the embolisation
technique.
Embolisation may be performed with gelatin sponges, particles,
coils and microcoils and more recently, with glue. There are no
guidelines for the choice of embolic materials used, and the final
decision is usually made by the operator on the basis of his experience and compliance.
There are two main concerns with GI bleeding embolisation:
rebleeding and the risk of secondary bowel ischaemia. The goal is
to embolise selectively at the level of the vasa recta, avoiding the
marginal artery. The particles are associated with an increased risk
of bowel infarction because they cannot be visualised or precisely
deposited and may reflux into non-target arteries. Cyanoacrylates
are very effective in terms of bleeding control and rebleeding but
are not controllable and require high operator expertise otherwise
their use is associated with a high risk of non-targeted embolisation and severe intestinal ischaemia. For this purpose, in most centres, detachable coils were introduced, and they seem to be safe
even if incomplete embolisation is reported in literature. No data
are available for selective embolisation of GI bleeding with microvascular plugs. Ethylene–vinyl alcohol copolymer is a liquid embolisation agent, which does not have adhesive properties for making
contact with arterial walls but has properties of “filling” the vascular lumen. The major advantages of this liquid compared with glue
are its controlled release, non-adherence, progressive solidification, cohesiveness, high vascular penetration and weak inflammatory effect on the endothelium. The remarkable advantage of acting independently of any underlying coagulopathy or low platelet
count is another important characteristic.
Early identification of the leaking vessel, fast reaching of the site of
bleeding and use of an embolic agent that reduces risks of non-target embolisation and bowel ischaemia may be considered fundamental for fast and precise GI bleeding embolisation. In this field,
nowadays, modern tools permit safer and more effective embolisation even if more data are necessary to affirm the exact technique
for different situations.
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2601.4
Predictors of success and failure
O.M. van Delden
Department of Radiology, Academic Medical Center, University of
Amsterdam, Amsterdam, Netherlands
Learning Objectives
1. To learn about predictors of success and failure when
embolising GI-haemorrhage
2. To learn ways to improve the outcome of embolisation for
GI-haemorrhage
3. To learn about optimal patient selection algorithms for embolisation of GI-haemorrhage
The success (or failure) of arterial bleeding in the gastrointestinal (GI)
tract is determined by multiple factors, some of which can be influenced by interventional radiologists, adequate periprocedural care,
or proper logistics.
The presence of a single focal bleeding vessel or only a few bleeding
vessels are predictors of success, whereas that of multiple bleeding
vessels or diffuse bleeding lower the chances of a successful embolization. This may also be related to the underlying disease. The presence of an underlying tumor or inflammatory process (e.g., necrotizing pancreatitis) may lower the chance of a durable success of
embolization as the process itself is not treated by the embolization
procedure but only the hemorrhagic sequelae. Bleeding from angiodysplasia also has a high propensity for recurrence.
The nature of the vascular territory is an important determinant of
the chances of rebleeding after an initially successful embolization
procedure. In general, upper GI bleeding has a higher chance of
recurrence as compared with lower GI bleeding because the upper
GI tract has a more abundant arterial supply and higher potential for
collateral blood flow as compared with the lower GI tract.
The coagulation status of the patient is also an important determinant of the outcome of embolization, and every effort should be
made to optimize the coagulation profile immediately before or during the embolization procedure. Coagulation status is not only influenced by medications taken by patients but also by the depletion of
coagulation factors during massive hemorrhage and 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 angiographic 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.
Knowledge of the abovementioned factors may aid in improving
logistics and tailoring embolization procedures (e.g., by choosing
the proper embolic agents based on the coagulation status of the
patient).
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Special Session
Update on vertebroplasty
2602.1
Update on current literature
W.A. Clark
Interventional Radiology, St George Private Hospital, Ramsgate, NSW,
Australia
Learning Objectives
1. To learn how to apply data of recent randomised studies in
vertebral augmentation
2. To learn how to evaluate randomised studies found in the literature
3. To learn how to use data to improve safety and efficacy
Vertebroplasty has been one of the most controversial interventional radiology procedures over the last 10 years. The controversy
was generated by two placebo-controlled trials on vertebroplasty
published in 2009 showing no benefit of vertebroplasty over placebo. The clinical use of vertebroplasty reduced after these trials were published, although vertebral augmentation was still performed in significant numbers with 81,000 vertebral augmentation
procedures (kyphoplasty or vertebroplasty) performed in the USA in
20131.
Randomised controlled trial (RCT) evidence of vertebroplasty can
be separated into open-label trials and blinded (placebo-controlled)
trials. Several, but not all, open RCTs2 have shown better improvement in pain and function with vertebroplasty than with conservative care. At the time of writing this abstract, three blinded RCTs
comparing vertebroplasty with a placebo have been published with
different outcomes.
Blinded trials are considered to have less risk of bias than open RCTs;
therefore, the definitive evidence on vertebroplasty rests with placebo-controlled blinded trials. The first two blinded trials3,4 were
published together in 2009. Both were multicentre trials enrolling
outpatients with fractures for less than 12 months. Hospital inpatients were not included in either trial. The larger 2009 trial3 aimed
to enrol 250 patients but terminated enrolment with 131 patients
(from multiple sites in 3 continents) after a 4-year enrolment period.
Eligibility criteria were numeric rated scale (NRS) pain of >3/10, outpatient status and failure of conservative therapy (although enrolling patients with mild NRS pain suggests that some patients
already had successful outcome from conservative therapy). The
primary endpoint was mean population NRS pain and Roland–
Morris Disability (RMDQ) score at 1 month following intervention.
Following the primary outcome collection, patients were permitted to crossover at 1 month and 51% of the control group and 13%
of the vertebroplasty group crossed over after 1 month, diluting the
secondary data at follow-up beyond this. At 1 month, there was no
significant difference in mean NRS pain or RMDQ scores between
the placebo and vertebroplasty groups. The mean duration of fracture at enrolment was 23 weeks and the mean injected poly (methyl
methacrylate) (PMMA) volume was 2.6cc.
The smaller of the 2009 blinded trials4 enrolled outpatients from
4 centres in Melbourne, Australia. This trial targeted 200 patients
but completed with 78 patients after a 4-year enrolment period.
Eligibility criteria were back pain (although an entry NRS pain threshold level was not defined) and MRI evidence of recent vertebral fracture. Although not specifically excluded by protocol, hospital inpatients were not reported to be included. The primary endpoint was
NRS pain at 3 months post-intervention and showed no difference
in mean NRS pain between the vertebroplasty and placebo groups.
The mean duration of fracture at enrolment was 12 weeks and mean
injected PMMA volume was 2.8cc.
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The third blinded trial is the VAPOUR trial5 published in 2016.
Authors of this trial had participated in the larger of the earlier
blinded trials3, the INVES trial. We reconfigured the INVEST trial
protocol to use a similar placebo-controlled, blinded trial methodology but enrolled patients with an acute, severe pain syndrome
rather than patients with chronic back pain. Changes from the 2009
blinded trial protocols were as follows:
1. Elevating enrolment pain requirement to severe pain only (NRS
pain ≥ 7/10).
2. Restricting fracture duration to <6 weeks.
3. Including hospital inpatients.
4. Excluding crossover.
5. Primary endpoint directly measured the nominated, desired clinical outcome from vertebroplasty, i.e., improvement to mild pain
(NRS < 4/10) at 2 weeks post-intervention having enrolled with
severe pain (NRS > 7/10). This replaced the mean population NRS
pain score used in previous trials.
The VAPOUR trial5 achieved its target enrolment of 120 patients in 3
years from 4 centres. The mean fracture duration was 3 weeks. The
mean PMMA volume per fracture was 7.5cc. Hospital inpatients comprised 57% of the patients compared with zero in previous blinded
trials. The primary endpoint was positive with an increased proportion of patients with NRS pain of <4/10 at 2 weeks in the vertebroplasty group (44%) compared with those in the placebo group
(21%). The between-group difference (23%) was significant (P=0.01).
The between-group difference in favour of the vertebroplasty group
persisted at similar levels at 1 month, 3 months and at the final data
collection point of 6 months. There were also clinically important
reductions in RMDQ disability scores, duration of hospital stay and
height loss in the fractured vertebra at 6 months.
The sum evidence from vertebroplasty RCTs does not indicate an
increase in serious adverse events or incident fractures with vertebroplasty compared with those with conservative care.
Considered together, the evidence from the three published
blinded trials on vertebroplasty shows that vertebroplasty should
be reserved for patients with acute, severe pain of <6 weeks due to
osteoporotic fractures. The earlier blinded trials3,4 did not indicate
the efficacy of vertebroplasty in outpatients with predominately
non-acute (duration>6weeks) fractures and including patients with
non-severe pain.
On the other hand, the VAPOUR trial5 demonstrated clinically important pain reduction after vertebroplasty in patients with osteoporotic fractures of <6/52 duration with severe pain. Hospitalised inpatients should be a central part of the vertebroplasty programme
as they have very fresh fractures and severe pain and disability.
Hospitalised inpatients were excluded in the earlier trials but comprised 57% of the VAPOUR trial5.
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2602.2
The role of cement (beyond PMMA)
X. Buy
Radiology, Institut Bergonié, Bordeaux, France
Learning Objectives
1. To learn how to choose between different cement properties
2. To learn how to choose the most appropriate material in
different settings
3. To learn how to use data to improve safety and efficacy
No abstract available.

2602.3
Augmentation techniques
J. Garnon, G. Koch, R.L. Cazzato, J. Caudrelier, G. Tsoumakidou,
A. Gangi
Interventional Radiology, University Hospital of Strasbourg, Strasbourg,
France
Learning Objectives
1. To learn how to recognise patients indicated for augmentation
techniques
2. To learn how to choose the most appropriate technique in
different settings
3. To learn how to use data to improve safety and efficacy
Introduction
Vertebral compression fracture (VCF) is defined by a reduction in the
height of the individual vertebral body by 20% or 4 mm and can be
secondary to various pathological conditions, such as osteoporosis,
trauma or neoplasms. The collapse of the vertebral body associated
with VCF can lead to hyperkyphosis, a potential source of persistent
spinal deformation. Whenever possible, correction of the kyphotic
deformation is, therefore, indicated. Vertebral augmentation procedure (VAP) is a general term for several techniques used for treating
VCFs. VAPs are minimally invasive interventions which aim to consolidate the fracture and try to achieve height restoration. VAPs can be
divided into percutaneous vertebroplasty, kyphoplasty and implant
techniques.
Percutaneous vertebroplasty
Percutaneous vertebroplasty is an image-guided procedure that
includes injection of radio-opaque bone cement into a collapsed
vertebral body to provide pain relief and stability. The first percutaneous spinal injection of acrylic cement was performed in 1984 to
treat a painful vertebral haemangioma of C2. Since then, the field
of indications has enlarged and vertebroplasty is now a recognized
treatment for osteoporotic, malignant and traumatic compression
fractures of the spine. Although some authors report an increase in
the vertebral body height after percutaneous vertebroplasty, this
technique usually does not allow restoration of the vertebral body
height in majority cases.
Osteonecrosis represents an exception as stand-alone vertebroplasty can partially restore the vertebral height by filling the necrotic
cavity. In such cases, it is important to properly install the patient on
the operating table with the spine extended to maximize the correction of the vertebral body height.
Percutaneous vertebroplasty also represents a valuable option for
consolidation of the traumatic or osteoporotic fracture with minimal
deformation (kyphotic angle < 15°).
Percutaneous kyphoplasty
The basic principle of kyphoplasty was introduced in the early
1990’s. It was stated that the inflation of two balloons inside the vertebral body should restore the height of the fractured vertebra and
thus could overcome one of the drawbacks of vertebroplasty. Many
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studies confirmed that kyphoplasty is superior to vertebroplasty for
correction of the vertebral deformation and reduction of the rate of
cement leakage.
Kyphoplasty requires general anaesthesia to improve the restoration
of the vertebral body height (complete patient relaxation). The best
results were obtained for acute fractures (less than 7 days ideally).
The inflammatory process of fracture healing in the spine starts a
few hours after the trauma and lasts for 1 to a maximum of 2 weeks.
An attempt to restore the vertebral height with vertebral augmentation devices in trauma patients should, therefore, be performed as
early as possible before the repair phase starts.
In trauma patients, kyphoplasty may be indicated for A1 fractures
as per the classification of Magerl. Some incomplete burst fractures
(A3.1) might also benefit from a kyphoplasty procedure, which represents a minimally invasive alternative to surgery for some selected
cases.
One major drawback of kyphoplasty is the loss of restored height
after balloon deflation, which could limit the benefit of the technique in terms of correction of the vertebral deformation. To overcome such limitations, percutaneous implant techniques were
developed.
Percutaneous implant techniques
The goal of implant-mediated cementoplasty is to impede the secondary loss of vertebral body height encountered with kyphoplasty
after balloon deflation and till cementation. Indications and contraindications were similar to those from kyphoplasty. Treatment
should be performed as soon as possible after the fracture to maximize the chance of height restoration before the repair phase starts.
Different devices have been released on the market: vertebral body
stents made of cobalt-chrome, expandable nitinol devices, jacks and
PEEK implants. The basic principle of each technique is very similar:
the device is inserted and deployed within the vertebral body with
the help of a guiding cannula and then cement is injected to stabilize the device in position.
Literature shows that these percutaneous implant techniques are
either equal or superior (depending on the available papers) to balloon kyphoplasty for vertebral height restoration. To date, there is
no prospective randomized study comparing the results obtained
with each device.
Conclusion
Percutaneous vertebroplasty is the cornerstone of minimally invasive treatment of vertebral compression fractures. However, balloon
kyphoplasty and implant techniques may represent a valuable alternative for recent fractures with kyphotic deformation as restoration
of vertebral height can be obtained with such techniques. Implants
are theoretically superior to kyphoplasty as they limit the loss of
height restoration, which can be observed after balloon deflation.
However, the results of the literature are still unclear as some studies failed to prove the superiority of different devices compared with
kyphoplasty, while other studies showed a benefit.

2602.4
Sacroplasty
K.F. Layton
Department of Radiology, Baylor University Medical Center, Dallas, TX,
United States of America
Learning Objectives
1. To learn how to recognise patients indicated for sacroplasty
2. To learn how to choose the most appropriate approach and
technique in different settings
3. To learn how to use data to improve safety and efficacy
Sacroplasty, sometimes termed as sacral vertebroplasty, is a minimally invasive procedure whose goal is stabilization and relief of
pain associated with sacral fractures or lytic sacral masses. Majority
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sacral fractures are insufficiency fractures related to osteoporosis. However, high-energy trauma can also result in sacral fractures
with normal underlying bone density. Additionally, pathologic sacral
fractures related to lytic osseous metastatic disease can be a source
of severe pain and disability. Although a pathologic fracture is often
associated with lytic tumors of the sacrum, there can be a significant amount of pain related to the tumor even in the absence of a
fracture. Sacroplasty can be an effective treatment for osteoporotic
insufficiency fractures by introducing poly (methyl methacrylate)
cement through a needle directly into the fractured sacrum similar
to traditional vertebroplasty. Combined treatments for pathologic
tumor-related lesions can sometimes include initial endovascular
tumor embolization and/or tumor ablation techniques prior to the
introduction of cement into the sacrum.
Although sacral fractures can be preceded by an identified fall or
traumatic event, it is very common for patients to describe the onset
of symptoms that are unrelated to any specific event. Furthermore,
the symptoms of a sacral fracture can sometimes be insidious in
onset and nonspecific in nature. Hip, buttock, groin, tailbone, perineal, and back pain have all been described by patients with a
sacral fracture. Most patients will have significant difficulty in walking as this erect weight-bearing act places additional shear stress
to the fractured sacrum. Although less common than pain and difficulty walking, some patients will also experience bowel or bladder dysfunction and decreased strength and sensory complaints
in the lower extremities. Similar to patients with thoracic and lumbar vertebral compression fractures, pain and disability associated
with a sacral fracture can lead to a downward spiral in overall health.
Bedridden patients can develop bedsores, deep venous thrombosis,
pulmonary emboli, loss of muscle mass, further loss in bone density,
and even death. Patients requiring long-term narcotic treatment for
alleviation of pain may also experience cognitive decline and constipation associated with the narcotics.
Sacral fractures often go undiagnosed or are diagnosed in a delayed
fashion. Factors contributing to the delay in diagnosis include nonspecific and often nonlocalizing symptoms, lack of inclusion in the
differential diagnosis, and challenges in imaging. Sacral insufficiency
fracture is relatively new to the medical community and was first
describe by Dr. Lourie in 1982. As the disease becomes more familiar to medical professionals, the timely diagnosis will inevitably
improve as they begin to look for the fractures with tailored imaging
techniques. Currently, patients with sacral fractures are often initially
imaged with CT of the pelvis or MRI of the lumbar spine depending
on the predominant symptoms. Careful attention to the imaging
studies is necessary to make the correct diagnosis. CT imaging can
be insensitive to the diagnosis of a sacral fracture, particularly in the
absence of sclerotic healing and offset fracture margins in the osteoporotic bone. Attention to subtle cortical disruption at the periphery
of the sacral ala or along the circular sacral neural foramina is mandatory, and edema in the presacral fat adjacent to the fracture may
be the only sign in an acute sacral insufficiency fracture. On the contrary, the presence of a pathologic metastatic lesion should be readily apparent. With respect to MRI of the lumbar spine, the difficulty
generally lies in the field of view parameters that include little, if any,
of the sacrum in the axial sequences and often neglect the lateral
sacral ala in the sagittal sequences. Therefore, it is incumbent upon
the radiologist to specifically look at all portions of the sacrum visible on a routine lumbar spine MRI keeping the diagnosis of sacral
fractures in mind as a cause of most generic symptoms that beget
MRI of the lumbar spine. If there is a question of sacral fracture, bone
scintigraphy with SPECT can be useful and is highly sensitive to the
diagnosis. However, the relative lack of spatial resolution generally
requires additional cross-sectional imaging to evaluate the relationship of the fracture(s) to the sacroiliac joints, neural foramina, and
sacral spinal canal. If possible, MRI of the pelvis is an ideal study. It is
just as sensitive as bone scintigraphy but also allows for high spatial
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resolution and the depiction of sacral foramina and common anatomic variations in the shape of the sacrum and sacroiliac joints. If
the patient cannot undergo an MRI, CT can be useful in addition to
scintigraphy.
The use of cement in the treatment of pathologic sacral lesions and
insufficiency fractures was first described between 2000 and 2002.
Injecting cement through a needle into the abnormal sacral bone
was a natural extension of the more common vertebroplasty techniques used in the thoracic and lumbar spine at that time. Since
those initial case reports, there have been numerous case reports
and case series describing the technique of sacroplasty and its clinical utility. Despite the similarities with traditional thoracolumbar
vertebroplasty, sacroplasty is generally considered more challenging because of the variation and complexity of the sacral anatomy
compared with thoracic and lumbar vertebrae anatomy. Naturally,
any proceduralist wanting to learn sacroplasty should first be highly
experienced in the traditional thoracolumbar vertebroplasty technique. Majority reports in the literature claim that pain relief and
improvement in disability with sacroplasty is similar to those with
vertebroplasty and kyphoplasty. Furthermore, every proceduralist
who performs sacroplasty on a routine basis will assert the undeniable benefit of the procedure for insufficiency fractures and pathologic lesions of the sacrum. However, a true randomized controlled
trial has yet to be published comparing sacroplasty with standard
medical therapy. Consequently, the same controversy that surrounds the effectiveness of vertebral augmentation in the thoracolumbar spine is undoubtedly present in any discussion on the use of
cement in the sacrum. A well-planned multicenter randomized trial
that focused on the use of sacroplasty for osteoporotic insufficiency
fractures would be valuable in affirming the use of this procedure.
As sacroplasty has slowly advanced as a recognized procedure for
pain relief related to sacral lesions, multiple techniques for percutaneously depositing cement into the sacrum have been described.
Fluoroscopy, CT, and a combination of both modalities have been
described as safe and effective for treating sacral insufficiency
fractures. The choice of image guidance is often based upon the
resources available at an institution as well as the personal preference of the proceduralist. Each modality has benefits as well as limitations when compared with the other modality. Fluoroscopy allows
for exaggerated camera angles to assist with precise needle placement, whereas the use of CT allows for more direct visualization of
anatomic structures, such as the SI joints and foramina. Beyond the
modality used for performing the procedure, nuances of needle
placement and cement injection techniques also vary widely. Given
the shape of the sacrum and the typical configuration of sacral fractures, percutaneous needle placement strategy should be tailored
as per the individual sacral fracture. Multiple ipsilateral needles
placed perpendicular to the long axis of the sacral ala have been
described as the preferred technique for sacroplasty. However, others have demonstrated equivalent safety and success with a single
needle advanced parallel to the long axis of the upper sacral ala and
generally parallel to the vertical fracture component. While proponents of each technique tend to defend their method as superior,
there is no convincing evidence that one technique is any safer or
more successful than the other. As opposed to thoracolumbar vertebral cement augmentation, the widely varied techniques and
modalities used to treat sacral insufficiency fractures will undoubtedly make the design of any randomized sacroplasty trial difficult.
For pathologic lytic sacral masses, with or without associated fractures, the treatment techniques are even more diverse. If the lesion
is potentially hypervascular, initial angiography and possible embolization can be useful prior to subsequent penetration and manipulation of the tumor. This is particularly true if the lesion is adjacent
to critical structures that might be affected by iatrogenic bleeding. Ablation techniques to create a void within the tumor of a lytic
sacral mass can also be a critical adjunct to successful sacroplasty.
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This allows for the controlled deposition of cement and limits the
displacement of tumor cells into the circulation or into adjacent
spaces, such as the sacral spinal canal or foramina.
In summary, percutaneous sacroplasty has emerged as a promising
procedure for treating sacral insufficiency fractures and pathologic
lytic sacral lesions. There is an abundance of case series in the literature describing the successful outcomes and safety of the procedure
and its utilization will likely increase over time, particularly as awareness of its availability permeates the medical community. Ideally, a
well-designed randomized trial is desired to clarify the future expansion of sacroplasty. There are various techniques described in the
literature for performing sacroplasty. While there is no consensus on the superiority of one technique over the others, proceduralists need to be comfortable with the anatomy of the sacrum and
the imaging modality chosen for guidance if they expect to achieve
success.
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Special Session
Establishing an acute intra-arterial stroke service
2604.1
Optimal logistics for a stroke service
M. Ribo
Neurology, University Hospital Vall d’Hebron, Barcelona, Spain
Learning Objectives
1. To learn how to set up a stroke service in regard to the administrative support and interdisciplinary communication
2. To learn optimal needs of any new stroke service
3. To understand how to optimise the manpower and workflow
No abstract available.
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2604.2
Imaging based decision-making
W.H. van Zwam
Radiology, Maastricht University Medical Center, Maastricht,
Netherlands
Learning Objectives
1. To learn about the recent imaging algorithms in acute stroke
2. To learn how to select patients with imaging, based on the most
recent evidences
3. To learn how the imaging is optimised in established highvolume stroke services
In the last few years, several randomized controlled trials have
shown effectiveness of endovascular treatment for acute ischemic
stroke. Guidelines have been rewritten worldwide to include this
new treatment for patients with acute ischemic stroke due to an
intracranial large vessel occlusion of the anterior circulation which
can be treated within 6 hours of symptom onset. Two important
questions arise: 1. can we define patients who will not benefit from
this treatment although they comply with the indications in current
guidelines and 2: can we define patients who might benefit from
endovascular treatment although they do not comply with the indications in these guidelines.
Besides clinical indicators, imaging biomarkers might play a role in
the selection strategy. Several (advanced) imaging options are available: ASPECTS, clot burden score, collateral scoring, venous filling,
CT perfusion, and diffusion-weighted MRI.
The different imaging options will be discussed and their value for
selecting or deselecting patients potentially eligible for endovascular treatment after acute ischemic stroke will be evaluated based on
available data in current literature.
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2604.3
From admission to access: how could we speed up?
S. Hopf-Jensen
Institute of Diagnostic and Interventional Radiology and
Neuroradiology, Diakonissenhospital Flensburg, Flensburg, Germany
Learning Objectives
1. To learn how to optimise the workflow from admission in ER to
angiotable
2. To learn the tricks of faster interdisciplinary communication in
favour of patients
3. To learn how to reduce the time spent on the angiotable till
obtaining the access; from sedation/anaesthesia to initial access
before thrombectomy stage
Recent randomised trials have demonstrated the benefit of endovascular thrombectomy for large vessel occlusion, leading to guideline changes in many countries. Workflow analyses highlighted the
impact of time on patients with acute ischaemic stroke undergoing
endovascular therapy. Optimised workflow structures include early
information and preparation of a multidisciplinary team consisting of different players, including the neurointerventionalist, neurologist and anaesthesiologist, for standardised patient selection. A
short median time from admission to the neurointerventional centre to groin puncture in the cath lab and structured preinterventional protocols have proven the efficiency of this workflow in these
incoming emergency patients.
A door to groin puncture time of 90 minutes was achieved in the
SWIFT PRIME trial compared with the guideline-recommended 120
minutes. The median time intervals achieved in key trials range
from 113 minutes with EXTEND-IA trials to 109 minutes with the
REVASCAT trial. An assessment of 643 patients in the Neurovascular
Net Ruhr showed a median time from admission to groin puncture
of 82 minutes in 300 patients primarily admitted and of only 34 minutes in 343 patients secondarily transferred. There are still options
for improvement in reducing delays immediately before revascularisation. Keeping a ‘thrombectomy tool box’ (Flensburg stroke tool
box) in the interventional suite can be implemented in daily practice
as well as use of the CIRSE checklist immediately prior to the procedure itself. It has been suggested that neuroimaging (CT and CTA)
could be performed in the angiography suite. However, this concept
may lead to an inefficient use of angiography room resources. There
has been a lot of debate on additional imaging beyond CT and CTA
or MRI and MRA, such as CT perfusion or diffusion- and perfusionweighted MRI, for selecting patients. The benefits of time-consuming add-on imaging before endovascular therapy are still unknown
(Guidelines American Stroke Association, Class IIb; Level of Evidence
C).
Furthermore, the selection of anaesthetic techniques, such as local
anaesthesia combined with sedation versus general anaesthesia, has
various advantages and disadvantages, but the strategy employed
should be fast. The MR CLEAN investigators have reported that the
outcome for 137 endovascular patients who did not receive general anaesthesia had a better outcome than the 267 control patients
who underwent conscious sedation. These data have been criticised
because of a selection bias. Similar retrospective data were reported
in a recent meta-analysis of 9 nonrandomised studies comprising
1956 patients (814 received general anaesthesia and 1142 received
conscious sedation), with the largest study including 1079 patients
and the smallest study including 66 patients. In SWIFT PRIME, hospitals using general anaesthesia for the procedure were as efficient
as those using conscious sedation in all cases. According to the
SIESTA trial, both general anaesthesia and conscious sedation were
safe and feasible. The anaesthetic technique should be individualised on the basis of patient risk factors, clinical characteristics, tolerance to the procedure and experience of the neuro-interventionalist. Concepts for improved stroke management workflow algorithms
will be presented.
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2604.4
Optimal techniques for revascularisation with the current tools
C.P. Stracke
Klinik für Neuroradiologie, Diagnostische und Interventionelle
Radiologie, Kinderradiologie, Neurochirurgie und Sportmedizin, Alfried
Krupp Krankenhaus, Essen, Germany
Learning Objectives
1. To learn about pros and cons of different revascularisation
techniques
2. To learn about technical tricks for each revascularisation
approach
3. To learn how to optimise the revascularisation with the most
recent tools
In patients with large vessel occlusion, mechanical thrombectomy
with stent retrievers in combination with intra-arterial lysis has
become the standard of care since 2014 based on evidence from various randomized clinical trials.
For stent retriever-based techniques, the use of a balloon-guiding
catheter seems to be essential. The US STRATIS registry provided
further evidence for the use of a balloon-guiding catheter with a significantly higher rate of good functional outcome after 90 days compared with that after the use of distal access catheters.
Recently, aspiration techniques without the use of stent retrievers
became popular. In 2015, the THERAPY Trial using the Penumbra
System failed to show a significant therapeutic effect compared with
i.v. tPA.
The so called “a direct first pass aspiration technique” (ADAPT technique) is an aspiration technique using large-bore direct aspiration catheters without stent retrievers. This approach showed similar technical results compared with those after the use of a stent
retriever in the recent French ASTER trial.
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In summary, the use of a stent retriever in combination with a balloon-guiding catheter is the method of choice with the current
tools, although the clinical efficacy of the ADAPT technique needs
to be proven.

Special Session
Management of abdominal pelvic trauma
2701.1
Patient selection and imaging work-up
S. Chakraverty
Radiology, Ninewells Hospital, Dundee, United Kingdom
Learning Objectives
1. To learn different imaging modalities available for trauma
work-up
2. To learn the imaging modality of choice in acute and subacute
situations
3. To learn the use of optimal imaging protocols
Modern multidetector computed tomography (MDCT) is without
doubt the most potent weapon in the diagnostic armamentarium
for patients who have suffered significant trauma. It is clearly more
sensitive and specific than even experienced clinical examination,
plain films, or ultrasound examination in assessing such patients. It
can define the need for surgical and/or interventional radiological
treatment promptly.
The patients who benefit the most from MDCT are in fact the
most severely injured patients. The traditional teaching that such
patients should immediately undergo surgery is, therefore, challenged by technological developments in MDCT and the clinical evidence. To complicate matters, focussed abdominal sonography in trauma (FAST scanning) performs very poorly in these situations and is arguably worse than experienced clinical assessment.
Therefore, processes should be put in place to maximize the proportion of patients undergoing MDCT examination while taking individual hospital environments into account. There should be cogent reasons for bypassing MDCT and going straight to surgery. Rehearsal is
important.
An awareness of the time to achieve physiological correction is
important; even if the start of the therapeutic procedure might be
delayed by MDCT, its completion will not be delayed if relevant
information is available promptly. In most severely injured patients,
it is possible to estimate the time taken for completion of an interventional radiological procedure to achieve haemostasis, thereby
allowing discussion with trauma surgeons.
The exact protocol used for MDCT is probably less important than
the processes that have been designed to perform and report the
examination promptly and act on the findings. It is important that
examinations are kept as simple and as fast as possible and this may
be best achieved if the same type of protocol is always performed,
even if time is not at a premium. The advantages of using a dual contrast bolus to achieve arterial and parenchymal imaging in one CT
pass will also be highlighted.
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2701.2
Solid organ embolisation
A. Bharadwaz
Interventional Unit, Dept. of Radiology, Aarhus University Hospital,
Aarhus, Denmark
Learning Objectives
1. To learn the patterns of vascular injury
2. To learn the embolisation technique and materials used
3. To learn the pitfalls and complications of embolisation
Introduction
Injury is the major cause of mortality worldwide accounting for
approximately 5 million fatalities per year [1], which is approximately 13,900 a day, approximately 578 per hour or approximately
10 per minute. Most of the preventable deaths in trauma are due to
unrecognised and untreated haemorrhage [2]. Uncontrolled bleeding contributes to approximately 30%–40% trauma-related early
mortality [3]. Although pancreas is rarely affected during abdominal trauma, the most frequently involved solid organs are the spleen
and liver followed by the kidneys. The spleen is the most commonly
affected organ in blunt abdominal trauma followed by the liver.
Liver injury is often associated with splenic injury [4].
Diagnosis:
Contrast-enhanced CT (if possible in the arterial and parenchymal phases) is the diagnostic modality of choice for detecting solid
organ injury [5, 6]. Modern state-of-the-art multidetector CT (MDCT)
scanners can perform a whole-body trauma scan in <1.5 seconds
with excellent temporal and spatial resolution [7]. The American
Association for the Surgery of Trauma (AAST) Organ Injury Scale
grades liver injury from I to VI and splenic and renal injuries from I
to V, where the higher grade indicates more severe injury [8]. CT is
highly accurate in detecting injuries (up to 98% for detecting splenic
injuries) with an overall accuracy of 83% for detecting vascular injury
[4]. Arterial extravasation detected by MDCT is between 13% and
17% for splenic injuries and approximately 9% for hepatic injuries
[9, 10]. Signs of vascular injury in a solid organ in MDCT are active
extravasation (contrast blush) in the arterial phase that does not
wash out in the delayed phase, haematoma, haemoperitoneum in
the appropriate clinical setting, pseudoaneurysm, A-V fistula, vessel
cut-off (truncation) or significant irregularity of the vessels.
Management:
Open surgery/laparotomy is the treatment modality of choice for
haemodynamically unstable patient or patients with signs of hollow
viscus injury or signs of peritonitis [5, 6, 8]. However, during the last
two decades, the paradigm of management for haemodynamically
stable patients with blunt abdominal trauma has shifted from operative to non-operative management (NOM). Haemodynamic stability is defined as haemorrhagic shock not greater than class 2, i.e. normal BP, normal or elevated pulse rate, respiration rate < 30/min, normal or decreased pulse pressure and rapid response to initial fluid
therapy of 2L crystalloid [11].
NOM is the standard of care for haemodynamically stable patients
with blunt splenic and hepatic injury with success rates of 82%–
100% for hepatic injury and failure rates of 8%–38% for splenic
injury. Higher grades of injury had greater risk of haemorrhage and
higher probability of failure of NOM. Besides, NOM should only be
considered in a centre with capabilities for monitoring and serial
clinical evaluation and a operation room available for urgent surgery
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[5,6]. Most renal trauma is minor (80%) and managed conservatively
in the absence of haemodynamic instability. Renal pelvic avulsion,
vascular pedicle injury and haemodynamic instability are indications for open surgery [4].
Embolisation:
Angiography and embolisation should be considered in haemodynamically stable patients with splenic trauma AAST grade greater
than III, presence of contrast blush, moderate haemoperitoneum or
other evidence of ongoing bleeding. Complications of embolisation
occur in up to 20% cases, including failure in controlling bleeding
(11%–15%), missed injuries and abscess formation.
Similarly, stable patients with hepatic injury AAST grade > III, presence of contrast blush, free intraperitoneal blood and evidence
of hepatic venous injury are candidates for embolisation [5,6].
Embolisation is highly efficacious for solid organ trauma demonstrating splenic salvage rates above 85% and success rates between
85% and 100% for severe hepatic injuries [7].
Renal vascular injury occurs in approximately 2.2% of all patients,
and percutaneous embolisation is the therapeutic modality of
choice for haemodynamically stable patients with success rate as
high as 94% in patients undergoing embolisation as a primary management. Technical failure and repeat embolisation can occur in up
to 9.5% cases and renal abscess can occur in up to 5% cases [4].
Embolisation has also a high success rate for penetrating truncal injuries with a success rate over 90% as a primary therapeutic
modality, adjunct to surgery or as a first line management after failure of operative management [12, 13, 14].
Embolisation materials can be temporary (Gelfoam) or permanent
(macro coils; micro coils; vascular plugs; liquid embolic agents, such
as glue or Onyx; and particles). Most frequently used embolic agents
are coils and Gelfoam. Covered stents can sometimes be used
in larger and straighter vessel lesions. Most embolisation agents
require an intact coagulation cascade and it is important to perform embolisation before severe coagulopathy sets in, particularly
due to massive transfusion. Non-selective embolisation is indicated
to expedite haemostats in cases of patient instability, massive bleeding or multiple sites of haemorrhage. Super-selective embolisation
is otherwise preferred for preserving tissue and function [3].
Spleen:
No difference in effectiveness has been documented for proximal, distal or combined technique for embolisation of splenic injuries. Proximal embolisation is used when no focal bleeding is present in the setting of grade IV/V injury or in the presence of multiple
bleeding sites. The aim is to reduce the arterial pressure and promote clot formation [15]. Either macro coils (1–2mm upsized) or vascular plugs (approximately 30%–40% upsized) can be used for proximal embolisation. To avoid ischaemic pancreatitis, proximal embolisation should be performed between the dorsal pancreatic artery
and arteria pancreatica magna or distal to both the arteries. Distal
embolisation is recommended for focal parenchymal lesion/bleeding for which a microcatheter is coaxially introduced for super-selective placement and embolisation is performed with micro coils,
Gelfoam or glue [16]. Failure to achieve haemostasis is approximately 8%–10% without statistically significant difference between
proximal versus distal embolisation [17].
Liver:
Organs with extensive collaterals, such as the liver, require embolisation distal and proximal to the bleeding points (so called ‘sandwich technique’) to prevent distal reconstitution of injured vessels. Usually, use of a coaxial microcatheter is required for hepatic
embolisation. Sometimes a triaxial system may be needed for extra
stability. However, because of the smaller calibre of vessels, it is not
always possible to cross the site of injury to perform the sandwich
technique. Distal embolisation with Gelfoam or particles followed
by proximal embolisation with coils is an effective technique in this
scenario. Embolisation of the common or proper hepatic artery by
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macro/micro coils can be performed and is tolerated because of
dual blood supply and extensive collaterals in the liver. However,
placement of a covered stent is recommended if technically possible [3].
Kidneys:
Because the kidneys are supplied by end-arteries, extensive embolisation is not well-tolerated with the risk of nephron loss, infarction and potential long-term renal dysfunction, besides other risks,
e.g. contrast induced nephropathy and acute tubular necrosis due
to blood loss [7]. Therefore, super-selective catheterisation of the
injured vessel and embolisation with micro coils (or liquid embolics)
is recommended. Technical and clinical success of embolisation for
renal bleeding has been described to be as high as 90% and approximately 80%, respectively [18]. Dissection of the main renal artery
can be treated with stents/stentgrafts.
Conclusion:
Embolisation is an important life-saving tool in the armamentarium
for the management of solid organ trauma with bleeding. In splenic
trauma, it has been demonstrated to increase the success rate of
NOM from 79% to 96% when mandatory angiography was performed in all high grade injuries [19], whereas in the liver, angiography for urgent haemostasis increased liver specific success rate to
100% and overall success rate to 85% [20]. In the kidneys, the success
rate after intervention is over 94%. In many leading trauma centres,
intervention with embolisation has been utilised as a component of
primary resuscitation. One recent study has, in fact, shown a high
success rate of 93% even in haemodynamically unstable patients
[21]. It is likely that the utility of embolisation in trauma will evolve
further and expand in the coming years.
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2701.3
Pelvic trauma embolisation
P.E. Andersen
Department of Radiology, Odense University Hospital, Odense,
Denmark
Learning Objectives
1. To learn the difference between solid organ and pelvic trauma
patterns
2. To learn the approaches to pelvic trauma embolisation
3. To learn major complications of pelvic embolisation
Approximately 1%–2% patients with pelvic ring fractures are hemodynamically unstable and one in 5 cases of unstability will be due
to arterial bleeding (1). The early management of hemodynamically unstable patients with pelvic fractures poses a significant challenge owing to competing clinical priorities. The reported mortality
is approximately 10%–40% of these cases, and uncontrolled pelvic
bleeding is the main contributing factor with exsanguination as the
leading cause of death within the first 24 hours. Successful management depends on accurate diagnostic staging and control of fracture-related hemorrhage. To improve the survival of these patients,
the source of hemorrhage needs to be identified during the early
phase of resuscitation for enabling rapid control of bleeding. Nontherapeutic laparotomy should be avoided in the initial phase, concentrating instead on arresting pelvic hemorrhage (2). The total time
from patient injury to stopping the hemorrhage critically affects the
outcome in which early whole-body CT plays an important role and
improves the outcome (evidence level 3) (1,3). There is, however, no
evidence that immediate whole-body CT is superior to conventional
imaging and selective CT scanning in patients with severe trauma
(4). In pelvic trauma, the negative predictive value of contrast extravasation is close to 100%, and thus, the pelvis will not be the source
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of hemorrhagic shock (evidence level 4) (5). The CT injury assessment provides the indication for and guides arterial embolization
in a patient with stable injury. In very unstable patients, CT should
be followed immediately by surgery or balloon occlusion to control bleeding (evidence level 2) (1,6,7,8). First-line treatment should
include temporarily stabilizing the pelvic ring and secondarily preperitoneal packing and/or embolizing the artery depending on the
organization of the local trauma center (9). Patients who demonstrate arterial bleeding on CT or who are hemodynamically unstable
despite pelvic wrap are candidates for IR treatment. External fixation
is mostly effective in controlling bleeding from bony and venous
injury; if used in arterial bleeding, it may compromise the performance of embolization. The abnormalities, which represent embolization targets, include active bleeds, blush on CT, and/or vascular
injuries (slow flow, irregularity in diameter, obstruction/cut-off sign
with no-flow, arterial dissection, pseudo-aneurysm, and arteriovenous shunt). Angiography of the iliac bifurcation and common iliac
arteries is performed together with that of the internal iliac arteries,
femoral artery and its branches, and recurrent branches of the external iliac artery. No visible extravasation does not exclude an active
bleed or vascular injury as the bleed might be intermittent with arterial collapse or arterial spasm which may recur when hemodynamics
is restored. Embolization is highly effective (close to 100%) in stopping arterial bleeding in the context of pelvic injury (1) and therefore, justifies readily available access to this technique (24/24 hours,
7/7 days) in all level 1 trauma centers (9). The aim of arterial embolization is to obtain hemostasis without causing ischemic complications (by obstructing the artery involved proximal to the pre-capillary collaterals). Arterial embolization performed too proximally
(proximal to the arterial collaterals) carries a risk of failing in terms
of stopping the bleeding and re-bleeding. Excessively distal arterial
embolization (distal to the pre-capillary collaterals) may cause ischemic tissue necrosis (9). Catheterization of the contralateral internal iliac artery to the bleeding side should always be performed
after embolization of the target bleeding artery to observe if there is
cross-over collateral arterial supply to the bleeding region.
There are three types of embolization agents: 1) resorbable gelatin
foam which provides temporary (approximately 4–6 weeks) proximal mechanical thrombotic obstruction. 2) Coils provide permanent thrombotic obstruction (or even mechanical if the packaging
is dense or hydrocoils or plugs are used). The use of fibrous or active
coils improves the occlusive effectiveness of the implantable device.
Coagulopathy results in a reduction in the thrombogenic effectiveness of fibrous coils. 3) Liquid agents provide permanent mechanical
obstruction. Their effectiveness is independent of the presence or
absence of coagulopathy but they carry a risk of distal embolization.
They can be used for non-selective embolization if hemostasis using
gelatin foam has failed and in patients who are eligible for selective
embolization with a target which is inaccessible by selective catheterization particularly if the patient is at high risk of re-bleeding from
anastomoses (9). Glues can be delivered rapidly and can be used
in extremis patients. Onyx requires preparation and slow delivery
and cannot be used in extremis patients. Non-selective embolization with unilateral or bilateral obstruction of the internal iliac artery
trunks using gelatin foam might be indicated in unstable patients, in
patients who are stable with multiple bleeding targets, and if selective embolization has failed. If unstable hemodynamics persists on
the angiography table, patients should be investigated for recanalization of the internal iliac arteries (as a result of release of spasm
and restoration of normal volemia) and where appropriate, further
embolization of the internal iliac arteries should be performed. If the
internal iliac arteries have not recanalized, patients should be investigated for arterial bleed from another territories using dedicated
angiography. Pseudoaneurysms require the artery to be embolized both proximal and distal to the pseudoaneurysm (“sandwich”
packing) to prevent back door bleeding. Distal pseudoaneurysms,
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however, can be treated by obstructing the feeding artery proximal
to the pseudoaneurysm only. Recurrent bleeding through anastamoses must be excluded with contralateral (internal iliac artery) and
ipsilateral diagnostic arteriography.
Complications after embolization are rare. For both surgical and IR
treatments, complications are difficult to discriminate from those
caused by the injury itself. Groin hematoma (particularly in coagulopathy) and more specific complications like gluteal, bladder,
uterine, or rectal wall necrosis have been described after pelvic
embolization. Sciatic and femoral nerve paralyses have also been
described. Lower limb ischemia (particularly after prolonged balloon
occlusion) and spinal cord arterial ischemia are also potential results
after embolization. Most of these complications are described in
case reports and in some cases might also be ascribed to the traumatic injury itself. Sexual dysfunction frequently occurs after pelvic trauma, and its incidence is not obviously increased by embolization. There is no significant increase in the risk of most evaluated
long- and short-term complications in trauma patients who underwent internal iliac artery embolization versus those who did not.
However, internal iliac artery embolization is associated with a marginally significant increased rate of buttocks, thigh, or perineal paresthesia (evidence level 3) (10). The infection rate after pelvic embolization and internal fixation of acetabular fractures has been shown
to be approximately 4% and did not increase compared with that of
patients who did not undergo embolization but underwent internal
acetabular fracture fixation (therapeutic evidence level 3) (11).
Embolization should be used to manage arterial bleeding resulting
from pelvic trauma and should precede treatment other than pelvic
binder (evidence level 3) (1).
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2701.4
Treatment of major arterial injuries
J.P. Schaefer
Diagnostic Radiology, University Hospital Schleswig-Holstein Campus
Kiel, Kiel, Germany
Learning Objectives
1. To learn the mechanisms of major arterial injury
2. To learn the possibilities of interventional management of
lesions
3. To learn the technical challenges of treating major arterial
trauma
Major artery trauma is generally associated with acute life-threatening situations for the patient because of relevant blood loss with
consecutive hypovolemic shock and urgent treatment is indicated.
In patients with major artery trauma, there is one simple rule: treat
first, what kills first. As no randomised controlled trials are available
in literature, evidence-based level of information about treatment
options is low. With the surgical or interventional approach, two different invasive treatment options can be chosen depending on the
settings in the respective trauma centres and on the skills and experience of the operators. With respect to interventional repair, either
repair by endograft placement or vessel occlusion by embolisation
may be performed. Endograft placement must be preferred when
perfusion of the distal vasculature and target organs must be preserved. Adequate sizing of the specific endograft devices is of outmost importance to cover the bleeding site sufficiently. The interventionalist has to take into account that patients with major artery
trauma are usually unstable and hypotonic and that target vessels
may show spasms. Once an endograft is deployed at the lesion site,
the bleeding is stopped immediately. No further action is necessary
in the short-term follow-up besides regular examinations of such
patients. Embolisation of the major artery may be the intervention
of choice if the target artery can be occluded as collaterals maintain the perfusion of the distal vasculature or if the loss of a particular organ function is acceptable. During embolizing procedures at
bleeding sites, it is mandatory to occlude both the “front door” and
the “back door”. In ruptured arteries, it is sometimes impossible to
cross the lesion sites with wires and catheters; thus, surgical repair is
the method of choice. When embolizing, it is also mandatory to pack
the vessel segment completely with the chosen embolizing materials to stop the bleeding immediately. The interventionalist must
be aware that arteries with bleeding sites have spasms and that
the embolisation may be insufficient when arteries relax and widen
post intervention. Thus, a close short-term follow-up with adequate
imaging may be indicated. As both interventional approaches, i.e.
endograft placement and embolisation of the major artery, should
be performed as definite therapy within a very limited time range
after diagnosis, the interventionalist must be skilled and experienced. The specific materials and machinery must be available and
accessible on a 24/7 basis as well as a dedicated team must be present in the angio suite. Last but not least, interventional repair of
major artery trauma should be part of an interdisciplinary algorithm
in the acute treatment setting of such patients. Therefore, continuous and comprehensive education and training are basic prerequisites of an interdisciplinary team that offers interventional repair of
major artery trauma on a 24/7 basis.
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Fundamental Course
Modern IR clinical practice
2702.1
Education and training in IR
M.J. Lee
Radiology, Beaumont Hospital, Dublin, Ireland
Learning Objectives
1. To learn how and if differences in IR training across Europe affect
IR practice
2. To learn how to use safety checklist, EBIR and IR subspecialty to
reduce differences in IR training and education
3. To learn how to apply a common model of education and
training
No abstract available.

2702.2
Pre-assessment and consent
D.K. Filippiadis
2nd Radiology Department, University General Hospital “Attikon”,
Athens, Greece
Learning Objectives
1. To learn how to create a proper advertising strategy
2. To learn how to use main remarks in patient consultation before
an IR procedure
3. To learn how to avoid complications by recognising the risks
during patient assessment
The armamentarium of interventional radiology (IR) includes numerous treatment alternatives ranging from standard minimally invasive diagnostic techniques to every day routine interventions and
even innovative approaches for cases otherwise considered untreatable. Pre-assessment and consenting of the patient are pillars of
utmost importance for a safe and efficacious practice. Patient contact prior to IR procedures should be extensive and detailed in order
to be possible for the interventionist to gather all the necessary clinical information. Whether or not the patient is receiving anticoagulation medication, whether the patient is allergic to contrast material, and whether the patient has abnormal renal function requiring
prophylaxis for contrast-induced nephropathy are important issues
requiring concern in order to avoid complications and thus augment safety and efficacy of each technique. Furthermore, a detailed
description of patient’s specific health issues along with the familial and personal medical records will provide invaluable information
for the correct and appropriate therapy selection from the IR armamentarium. The Cardiovascular and Interventional Society of Europe
has produced a checklist for IR, aiming to ensure that forgetting
key steps in patient preparation, intraprocedural care, and postoperative care be avoided; additionally, the adoption of the checklist
can ensure that patient’s personal health issues will be recognized
before time and dealt with appropriately.
Informed consent is the process by which the interventionist provides appropriate information to the patient so that he/she may
make a voluntary choice to accept or refuse treatment. The basis
of this process stands upon the patient’s legal and ethical right to
select what happens to him/her and upon the interventionist’s ethical duty to involve the patient in his/her own decision for healthcare. A full and detailed informed consent should be obtained during patient contact prior to IR procedures and should include a discussion of the nature of the decision/procedure, mentioning any
reasonable alternatives to the proposed intervention, including the
relevant risks, benefits, and uncertainties related to each alternative.
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Additionally, when obtaining the informed consent, patient’s understanding should be assessed along with the acceptance of the intervention by the patient. Patient should be an adult capable of providing informed consent; alternatively, parents or a responsible escort
should be informed and should provide the consent. Exceptions to
a full informed consent include lack of patient’s decision-making
capacity with inadequate time to find a relative or any other responsible escort for decision making (e.g., a life-threatening emergency
in an unconscious patient or in dementia cases).
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2702.3
Clinical care in IR
R. Patel
Interventional Radiology, John Radcliffe Hospital, Oxford, United
Kingdom
Learning Objectives
1. To learn how to provide clinical care in patients undergoing
in-patient procedures
2. To learn how to provide clinical care in patients undergoing
out-patient procedures
3. To learn how to deal with post-therapeutic clinical issues (pain,
post-embolisation etc.)
Interventional radiology is a clinical specialty that requires the interventional radiologist to assess the patient prior to any intervention,
determine the optimal treatment plan taking in to consideration
the relative merits of other treatment modalities and explain this
to patients to gain appropriate consent within a partnership model
of care, optimise the patient for intervention and deal with potential side-effects or complications, as well as provide longer term follow-up and care after completion of the procedure. In addition, it is
vital that data on patient selection, procedures, and outcomes are
entered into appropriate registries or research or audit databases to
provide confidence that high-quality outcomes are achieved as well
as maintained and areas of improvement are identified.
Even when there are some uncertainties and contradictions, there is
a plethora of information and guidance in nearly all areas of IR practice. To implement this in everyday practice, it is essential to make
appropriate use of safety checklists, standardized protocols, and
patient pathways whilst being aware of the unique implications and
suitability of such approaches in individual patients being treated so
that care can be personalized whilst maintaining high standards of
safety.
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2702.4
Working within an interdisciplinary team
T. de Baère
Dept. of Interventional Radiology, Institut Gustave Roussy, Villejuif,
France
Learning Objectives
1. To learn how to participate in an interdisciplinary team
2. To learn how to persuade decision-makers
3. To learn how to use comparative effectiveness research in interdisciplinary teams
No abstract available.
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Special Session
Resurgence of carotid stenting
2704.1
Current evidence
T.J. Cleveland
Sheffield Vascular Institute, Northern General Hospital, Sheffield, United
Kingdom
Learning Objectives
1. To learn about the most recent publications in regard to current
evidence on CEA versus CAS
2. To learn how the recently published long-term results of
previous carotid stenting trials induce resurgence of carotid
stenting
3. To learn if there exists a clinical equipoise in regard to CEA
versus CAS or not
Carotid artery stenting (CAS) is no longer a new concept. Way back
in the 1990’s angioplasty was applied to the carotid bifurcation,
and the CAVATAS Trial was born and completed1. This showed that
angioplasty (and the majority was simple angioplasty with no stents)
could successfully be performed, with acceptable immediate complications. Indeed within the confines of that randomised trial there
was no difference in the immediate significant neurological outcomes between angioplasty and endarterectomy (CEA). However,
the CAVATAS trial came in for considerable criticism, in that the overall event rates for both CEA and angioplasty was higher than would
have been hoped. On reflection, perhaps it was inevitable because
the patients recruited to this trial were both symptomatic (therefore
at high risk of recurrent and procedure related stroke) and at high
risk of CEA (otherwise there was no equipoise and uncertainty to
allow randomisation).
As a result of this, and other trials (for example the Leicester Trial which was stopped due to the high event rate during stenting2), further investigation into the procedure was undertaken. In addition,
the environment was a challenging one, as CEA was (and is) a procedure that has been very carefully investigated and one that is
beloved of the vascular surgical community.
Over the following years CAS has developed, continuously under
scrutiny and criticism from traditional vascular surgery3, into a much
more mature procedure, which continues to develop. It has been
noticeable that the level of industry enthusiasm for CAS waned
for a while, as a direct result of the relentless skepticism of the
establishment.
However, the march of medicine away from large open operations
towards the minimally invasive and medical therapy/prevention is
compelling. There remains considerable variation in the rates of CAS
throughout the world, with the proportion of symptomatic patients
being treated by CAS ranging from 0% (Denmark) to 19% (USA)4.
CAS has survived and is undergoing resurgence. One may ask why
this is so? It probably comes from a combination of drivers, firstly
that trials assessing modern CAS techniques have been completed,
and long term follow up data are now available. Secondly, acute
stroke thrombectomy has been shown to be effective (see later), and
carotid bifurcation disease (and its treatment) is integral to these
therapies.
CAS v CEA – Current evidence
In 2012 a Cochrane Library review of percutaneous transluminal balloon angioplasty and stenting for carotid artery stenosis was published5, and included data from trials published as early as 1998. Also
included in the analysis were results from the ICSS, SPACE and EVA3S
(all randomised trials of patients who were recently symptomatic).
In all there were 16 trials included which involved 7572 patients.
In patients who had symptomatic carotid artery disease and were
considered at “standard” surgical risk, endovascular treatment was
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associated with a higher risk of having, within the first 30 days, death
or any stroke, death or any stroke or myocardial infarction, and any
stroke. It was noted that the odds ratio for the same outcomes were
not different between CAS and CEA in patients under 70 years of age
(0R 1.16 range 0.80-1.67), but were higher in patients of 70 years and
over. This relationship between age and peri-procedural strokes was
confirmed in the CREST Trial6, with equal risk at around the slightly
lower age of 64 years. The treatment-by–age interaction was not
altered by symptomatic status (CREST included both symptomatic
and asymptomatic patients) or by sex.
However when the data in the systematic review were interrogated
for the rate of death and major or disabling stroke, they did not differ significantly between CAS and CEA. In addition endovascular
treatment was associated with lower risk of myocardial infarction,
cranial nerve palsy and haematoma.
Considering more long-term outcomes in the 2012 review, the rate
of ipsilateral stroke after the peri-operative period was not different,
comparing CEA and CAS.
Restenosis of the treated segment was seen to be more common
after endovascular treatment, but it should be remembered that this
group included treatment with angioplasty as well as stents, and
restenosis is only relevant if this translates to clinical problems, such
as recurrent stroke (see later).
It is interesting to note that in the trial data, cranial nerve palsy is not
regarded/recorded as a neurological event. Of course it is not a cerebral event, but it is neurological one, which in the ICSS Trial was 5.5%
in the peri-procedural period7, in time the majority recover.
More recently the long-term results from two important randomised
trials have become available. The 10 year results of the CREST8 and
the ICSS trials9.
The CREST trial included 2502 patients who were randomly assigned
to stenting or endarterectomy at 117 centres. The peri-procedural
composite end point of stroke, death or myocardial infarction did
not differ significantly between the two groups. As in the Cochrane
review there were more peri-procedural strokes in the stenting
group, but fewer myocardial infarctions. The 10 year risk of the primary composite end point (any stroke, myocardial infarction or
death during the peri-procedural period or ipsilateral stroke thereafter) did not differ significantly between the two groups. There was
also no difference at any other year of follow up between 1 and 9
years. The CREST Trial included both symptomatic and asymptomatic patients, and there were no treatment differences according to
the symptomatic status.
As far as restenosis was concerned, there was no significant difference between the groups in terms of the percentage who had restenosis or underwent revascularization.
The ICSS trial included only patients who had recently been symptomatic from a high-grade carotid artery stenosis. 1713 patients
were included in the study at 50 centres worldwide. They were followed up for a maximum of 10 years (median 4.2 years). The cumulative 5-year risk of fatal or disabling strokes did not differ between
the two treatment arms (6.4% CAS v 6.5% CEA). Any stroke was more
frequent in the stenting group (8.9% v 5.8%), but the excess number were mainly non-disabling strokes. The distribution of modified
Rankin scale scores at 1 year, 5 years or final follow up did not differ
significantly between the groups. This demonstrated that in symptomatic patients treated with either CAS or CEA there was an equivalent ability of the two treatments in stroke prevention, up to 10 years
after treatment. CAS was associated with a higher procedure-related
risk of non-disabling stroke than CEA (amounting to 1 extra stroke
per 156 patient-years of follow up), but that functional ability did
not differ overall. Both treatments seemed to be equally preventive
against ipsilateral stroke and severe restenosis of the treated carotid
artery.
It is also of interest to consider, not only the long-term consequences
of neurological events, but also the effect of peri-procedural myocardial infarction. In the CREST Trial, peri-operative heart attack was
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associated with a 3.5 fold increased risk of death at 4 years10. Thus,
myocardial events cannot just be considered as events that do not
result in subsequent risk, even if recovered from, at the time or considered a simple biochemically discovered event.
As the CAS procedure has developed over time, it has become more
complex and the equipment has become more sophisticated. This
includes the routine use of stents rather than simple angioplasty
balloons, low profile balloons and cerebral protection devices. As
data started to become available indicating that CAS was/is a viable alternative to CEA (in patients suitable for both), one of the arguments against the use of CAS was the equipment cost, and therefore
the overall cost. This additional up front cost for devices needed to
be considered on the background of a procedure that required local
rather than general anesthetic, was generally quicker to perform,
and required less hospital and high dependency care. A cost utility analysis was performed from the ICSS trial11. Published in 2016,
the mean costs per patient were $10,477 for the stenting group and
$9,669 in the endarterectomy group. There were no differences in
mean quality adjusted life years per patient or in the adjusted costs
between groups.
CAS IN ASSOCIATION WITH THROMBECTOMY
A series of trials have demonstrated the benefit of thrombectomy,
for the early treatment of large vessel occlusion embolic strokes12-16.
Whilst tandem lesions of carotid artery stenosis alongside an acute
embolic event is not common (approximately 8% of cases17), such
a scenario is associated with a poor outcome. The exact indications
for, and techniques are yet to be defined, however there are a number of case series showing the potential benefit of combined CAS
and thrombectomy which is sufficiently compelling to have CAS
skills listed as a requirement for training in stroke thrombectomy.
CONCLUSIONS
There remains controversy surrounding the role of CAS in stroke
prevention. The published evidence would indicate that patients
should expect a higher risk of peri-procedural minor stroke if they
have CAS compared with CEA. However, it is to be expected that
the effects of this will even out in the 6-12 month period following
the intervention, and that the individual functional ability having
had either treatment will be equivalent taken out to a 10 year time
period.
There is a higher risk of a peri-procedural myocardial event if CEA is
undertaken, and that this will translate into a higher risk of a fatal
cardiac event.
Cranial nerve injury has not been included in the neurological events associated with CEA, it is likely to occur in around 5% of
patients in the peri-procedural period, and that like, minor stroke,
these are likely to recover in time.
Younger patients (less than 70 years old) are more suited to CAS, and
have better outcomes than those in an older age group, which possibly reflects adverse aortic arch anatomy and disease.
Patients not included in the randomised/comparative trials, who are
at high risk of recurrent stroke, and are also high risk for CEA, should
be considered for suitability of CAS (including restenosis, a history
of radiotherapy, high carotid bifurcation or previous recurrent laryngeal nerve injury).
In the context of acute stroke, and large vessel occlusions being considered for thrombectomy, tandem CAS may be performed This is in
the expectation that it will aid in the success and long term benefit,
but this has yet to be confirmed.
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2704.2
Patient selection
O. Kizilkilic
Dept. of Radiology and Neuroradiology, Istanbul University Cerrahpasa
Medical School, Istanbul, Turkey
Learning Objectives
1. To learn how to select patients for carotid stenting in regard to
clinical features
2. To learn about the lesion features which determine the
indication, e.g. patient anatomy, degree of stenosis, plaque
morphology etc.
3. To learn about vulnerable plaque without severe stenosis
No abstract available.

2704.3
Limitation of medical management
G.K. Tsivgoulis
Department of Neurology, Attikon University Hospital, Athens, Greece
Learning Objectives
1. To learn about recent protocols in the medical management of
carotid stenosis
2. To learn about the importance of individual anti-aggregation
sensitivity testing for successful medical management
3. To learn and understand the limitations of medical management
Although aggressive medical therapy has been shown to reduce
the degree of atherosclerotic carotid artery stenosis (CAS) and prevent distal embolization, there are several efficacy and safety concerns that need to be taken into consideration. This lecture aims to
summarize the current available evidence regarding potential limitations of medical treatment in the non-invasive management of
asymptomatic and symptomatic CAS. Main strengths and limitations
of the best medical therapies including double antiplatelets, highdose statins, and effective blood pressure and diabetes control will
be outlined. The main focus of this presentation will be on the association of intensive medical management with potential complications from the drug regimens used, including intracerebral or gastrointestinal hemorrhagic complications, rhabdomyolysis, renal
impairment, syncope, cardiac arrhythmias, cerebral hypoperfusion,
and cognitive decline. Potential interactions between drugs will be
further discussed. Concerns regarding the efficacy of best medical
management compared with that of revascularization procedures in
patients with asymptomatic and symptomatic CAS will also be summarized. In the conclusion of the presentation, all potential limitations of medical management with the corresponding levels of evidence will briefly be reviewed and an optimal decision-making algorithm will be highlighted.
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Technical innovations for carotid stenting
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CIRSE Meets
CIRSE meets EWMA: Standards of wound care –
the essentials
2706.1
Clinical and imaging assessment of wounds of the lower
extremity
M. Collier
United Lincolnshire Hospitals NHS Trust, c/o Pilgrim Hospital, Boston,
United Kingdom
No abstract available.

Torino, Torino, Italy

2706.2

Learning Objectives
1. To learn about recent carotid stents in comparison with the
conventional ones
2. To learn about last generation protection filters and flow
reversal as another way of protection
3. To learn about new access tools/techniques to deal with the
tortuous arches
Background:
Carotid artery stenting (CAS) is still associated with higher peri-procedural cerebrovascular events (CEs) than those with vascular surgery. Roadsaver carotid artery stent is a double-layer micromesh
stent that reduces plaque prolapse and embolization by improving
plaque coverage. Its clinical impact on short- and long-term neurological outcomes is poorly known.
Methods:
In total, 150 patients (age 74±8 years, 75% males, 29% symptomatic) treated with CAS using Roadsaver carotid stents in three highvolume Italian centers were included in this study. Intra-procedural
optical coherence tomography (OCT) evaluation was performed in
26 patients, with an off-line analysis by a dedicated core laboratory.
All patients underwent duplex ultrasound and neurological evaluation at 24 h, 30 days, and 1 year.
Results:
CAS was technically successful in all cases (stent diameter: 8.6±0.8
mm, stent length: 25.0±4.5 mm). OCT detected a low rate of plaque
prolapsed (2 patients, 7.7%). Duplex ultrasound showed stent and
external carotid artery patency in all cases both before discharge
and at the 30-day follow-up. No in-hospital and 30-day CEs were
observed.
There were no CEs at the 1-year follow-up. Three patients (2%) died;
2 died because of non-cardiovascular causes (1 had cancer and 1
died in an accident) and 1 had a fatal MI at 10 months from the procedure. Duplex ultrasound showed significant in-stent restenosis in
3/147 patient (2%); all restenosis cases were asymptomatic.
Conclusions:
Roadsaver stent is a safe and promising technology for CAS, with
a low percentage of plaque prolapse and a good clinical outcome.
The restenosis rate does not seem to be different from that of other
stents, but larger and properly addressed clinical studies are recommended to better investigate this issue.
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Basics of wound care for IR
M. Collier
United Lincolnshire Hospitals NHS Trust, c/o Pilgrim Hospital, Boston,
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No abstract available.
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Arterial perfusion to optimise arterial ulcer healing
M. Palena
Policlinico Abano Terme, Abano Terme, Italy
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Surgical coverage of non-healing ulcers
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No abstract available.

Honorary Lecture
Josef Roesch Lecture
2901.1
Taming the systemic effects of interventional oncology
through mechanistic study
N. Goldberg
Radiology, Hadassah University Hospital, Jerusalem, Israel
No abstract available.
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Hot Topic Symposium
Prostate artery embolisation: ready for prime
time?
2902.1
Current evidence
L. Hechelhammer
Diagnostic and interventional Radiology, Kantonsspital, St. Gallen,
Switzerland
Benign prostatic obstruction (BPO) is very common in elderly men.
Symptoms associated with this obstruction are summarized as lower
urinary tract symptoms (LUTS), which have a major impact on the
quality of life (QoL).
According to studies, LUTS related to BPO affects up to 60% of men
between 50 and 60 years of age, and two third of patients with
severe LUTS are not happy with their current urinary situation.
Transurethral resection of the prostate (TURP) is considered the surgical “gold-standard” treatment in symptomatic patients. Due to
well-known peri- and postoperative complications of TURP, including long-term urinary incontinence in up to 2% as well as erectile
dysfunction in up to 6.5%, prostatic arterial embolization (PAE) has
gained special interest in the interventional radiological community
and among affected patients.
Since the first publication on PAE as an alternative method in
patients suffering from BPO in 2010, a variety of different studies
have been published. During the first years, several retrospective
single-center studies showed promising results regarding the reduction of the international prostate symptom score (IPSS), improvement of the quality of life (Qol) as well as significant reduction in the
prostate volume, and improvement in the urodynamics of patients.
An important issue was the relatively low complication rate of PAE in
all these studies.
In 2014, the first prospective, randomized controlled trial comparing PAE with TURP showed a similar reduction of IPSS, gain in Qol,
as well as improvement in the urodynamic studies after 24 months
in both groups. The PAE group had a significantly more number of
minor complications, especially early ones. A year later, a second
randomized trial comparing 15 PAE patients with 15 TURP patients
showed similar results regarding IPSS and QoL but better urodynamic results for the TURP group after 12 months. Long-term data
have been published in 2016, confirming the good clinical success in
up to 76% of patients after 5 years.
PAE has the potential to become an alternative to surgical or perhaps medical treatment in patients with LUTS due to BPO. It is minimally invasive, can be performed without the need of hospitalization, and has a low rate of complications.
More randomized controlled trials with more patients and a longer
follow-up compared with surgical or medical therapies are mandatory to finally reach level 1a evidence.
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2902.2
Technique
F.C. Carnevale
Radiology, University of Sao Paulo Medical School, Sao Paulo, Brazil
PErFecTED technique
Proximal embolization first
Initial pelvic angiography is performed to evaluate iliac vessels and
the prostate arteries. Selective digital subtraction arteriogram of
the internal iliac artery with a 5-French cobra or vertebral diagnostic
catheter placed at the common internal iliac trunk is performed to
assess the blood supply to the prostate and perform the internal vesical artery (IVA) catheterization under an ipsilateral 25°–55° oblique
view. We have started to use the new Carnevale’s prostate catheter
(CPC), a 5-French guiding catheter dedicated to pelvic arteriograms.
After entering the inferior vesical artery, the vasodilator (nitroglycerine or isosorbide mononitrate) is injected through the microcatheter to prevent vasospasm and increase artery size for facilitating
microcatheter navigation and distal positioning. The microcatheter should cross any branch collateral to the bladder, rectum, corpus
cavernosum, gonad, or penis and be placed distally into the prostatic artery before its branching to the central gland (urethral group
of arteries) and peripheral zone (capsular group of arteries).
Collimation with a very slow embolic injection using a 1-cc syringe
is highly recommended. We use 100–300-μm and 300–500-μm trisacryl gelatin microspheres. The association of both sizes can be
an alternative. However, any embolic agent can be used. To each
2-mL syringe of microspheres, we add 10 mL of iodinated contrast
medium and 10 mL of saline, resulting in a total volume of 22 mL
comprising 50% contrast and 50% normal saline solution. When
reaching “near stasis,” a manual injection of contrast is performed
with a 3-cc syringe before proceeding to the second step of observing any collateral shunts.

C RSE

CIRSE 2017
Next, distal embolization
At this point, the microcatheter should be advanced into the prostatic parenchyma branches for intraprostatic embolization. When
possible, the urethral and capsular intraprostatic groups of arteries should be embolized separately. After moving forward into the
intraprostatic branches, a very slow manual injection of DSA may
demonstrate some of these microvessels, and more embolics can be
delivered. Be cautious during injection because extravasation may
occur if the microcatheter is wedged into the gland. At this point,
300–500 μm should be used to reduce the risk of non-target embolization. After this second and true stasis, the microcatheter should be
retracted to the origin of the IVA and a manual contrast injection run
should be performed for final control and to search for additional
prostatic branches.
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Interventional Radiology & Vascular Imaging, University of Minnesota,
Minneapolis, MN, United States of America
No abstract available.

2902.4
Challenges and obstacles
N. Hacking
Department of Clinical Radiology, University Hospitals Southampton,
Southampton, United Kingdom
The following aspects will be covered along with some outcome
data from the UK-Registry of PAE (UK-ROPE):
Challenges
•
Training in Embolisation
•
Training in PAE
•
Gaining Experience
•
Gaining Evidence: RCTs and Registries
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Obstacles
•
Local Policy on new IR procedures
•
National policy on New IR Procedures
•
Time Constraints
•
Turf Issues
•
EAU Guidelines

Special Session
Embolotherapy for HCC
3201.1
Bland embolisation
K.T. Brown
Interventional Radiology; H118, Memorial Sloan Kettering Cancer
Center, New York, NY, United States of America
Learning Objectives
1. To understand the pathophysiological background to perform
bland embolisation for HCC
2. To learn about the embolising agents to perform bland embolisation for HCC
3. To learn about safety and results of bland embolisation for HCC
Historical studies/publications:
Primary blood supply to tumor from hepatic arteries1
1. Surgical hepatic artery ligation in 1970s2-4
2. Transcatheter treatments +/- chemotherapy 1970s-1980s5-7
Conventional chemoembolization
1. Lipiodol introduced 19858
2. Conventional lipiodol TACE described 1980s9,10
3. Evidence for chemotherapy “trapping”
a.
Few patients10
b.
Atypical methods of preparation11
c.
Use of lipophilic agents12
4. Evidence against lipiodol as carrier
a.
Drug in tumor11
b.
Pharmacokinetic13,14
c.
Tumor response15 or survival16

5. Randomized cTACE trials, 2002
a.
Lo, Asian population17
i. Cisplatin + Lipiodol+ gelatin sponge vs symptomatic
		 treatment (BSC)
ii. Demonstrated actuarial survival significantly better in
		 cTACE group
iii. Death from liver failure more frequent in cTACE group
b.
Llovet, Western population18
i. 3 groups
1. Doxorubicin + Lipiodol + Gelfoam
2. Gelfoam fragments + contrast
3. Symptomatic treatment (BSC)
ii. Study stopped after 9th inspection
		
1. Survival benefit demonstrated in cTACE group
		
2. When study stopped more patients needed to be
			 recruited into the embolization group to enable
			 any valid conclusion about efficacy
		
3. Probability of survival at 1, 2, and 3 years
		
a. cTACE 82%, 63% and 29%
		
b. Gelfoam 75%, 50% and 29%
		
c. BSC 63%, 27% and 17%
4. Response
		
a. cTACE 14/40 = 35%
		
b. Gelfoam 16/35 = 46%
Bland embolization evidence
1. Early cohort study 199819
2. Larger cohort study 200820
a.
Overall median survival – 21 months
b.
Excluding patients with EHD or PVTT
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i. Median survival 40 months
ii. 1, 2 and 3 year survival 84%, 66% and 51%
Drug eluting beads (DEB)
1. Available in EU (DC Bead) 2005 and US (LC Bead) 2008
2. Loaded with doxorubicin for HCC
3. Excellent pharmacokinetics demonstrating delivery
elution21,22

and

4. Randomized trial comparing drug-eluting microspheres to
microspheres alone
a.
Malagari 200923
i. Analyzed treated patients only
ii. Evaluated local response, TTP and OS
1. Local response better at 9 months only in DEB
		group
2. TTP DEB group 42.4 weeks unloaded beads 36.2
		weeks
3. No difference in OS
b.
Brown 201624
i. Intent to treat analysis
ii. No difference in response at any time point by any
		measure
iii. No difference in TTP
iv. No difference in OS
Radio-embolization
1. Non-embolic
2. Device delivers internal radiation therapy
3. Literature
a.
Long-term results25
i.
Median OS 17.2 months
ii.
TTP 7.9 months
b.
Improved TTP
i.
Compared to cTACE, cohort study26
ii.
Compared to TACE, RCT27
c.
RILD/portal hypertension
i.
Can preclude resection28
ii.
Can develop in patients without underlying liver
		disease29
iii.
Can result in deterioration of liver function in
		
patients with HCC and underlying liver disease
		
that may preclude retreatment when disease
		recurs30
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3201.2
Conventional TACE
P. Chevallier
Radiologie, CHU Archet, Nice, France
Learning Objectives
1. To understand the pathophysiological background to perform
conventional TACE for HCC
2. To learn about drugs and embolising agents to use to perform
conventional TACE for HCC
3. To learn about safety and results of conventional TACE for HCC
No abstract available.

3201.3
Drug-eluting beads TACE
I. Bargellini
Diagnostic and Interventional Radiology, University of Pisa, Pisa, Italy
Learning Objectives
1. To understand the pathophysiological background to perform
drug-eluting beads TACE for HCC
2. To learn about the available beads to perform drug-eluting
beads TACE for HCC
3. To learn about safety and results of drug-eluting beads TACE for
HCC
Drug-eluting beads (DEBs), introduced over a decade ago, have
been proposed as a valid tool that increases the efficacy of transarterial chemoembolization (TACE) and reduces systemic and hepatic
toxicity, thereby allowing selective and prolonged intratumoral
drug release [1].
Although initial clinical experiences in selected patients with hepatocellular carcinoma (HCC) reported excellent results in terms of toxicity, radiological tumor response, and overall survival [2-4], subsequent studies comparing DEB-TACE with lipiodol-TACE have
reported conflicting results [5,6]. The multicenter European Precision
V randomized trial did not show a statistically significant improvement in radiological tumor response in the total enrolled population [7]. Nonetheless, the lower toxicity profile of DEB-TACE allowed
improvement in tumor response in subgroups of patients, with
more fragile clinical conditions [7]. In 2014, the multicenter Precision
Italia trial reported no significant advantages in overall survival with
DEB-TACE compared with that with lipiodol-TACE [8]. However, the
safety profile of DEB-TACE was further confirmed. Finally, a recent
monocentric randomized study has reported no advantage of DEBs
compared with bland embolization. Thus, the debate on how to perform transarterial treatments of HCC is still ongoing [9].
Despite these results, DEBs are still widely used in clinical practice. In
fact, DEB-TACE offers the advantage of high tolerability and low toxicity, allowing safe treatment in patients with more extensive tumor
load and/or fragile clinical conditions (such as patients with Child–
Pugh B) [7]. Moreover, recent cost-effectiveness analyses have demonstrated that, despite the increased costs of DEBs compared with
those of lipiodol, overall procedural costs of DEB-TACE are reduced
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because of the improved safety profile, which reduces the duration of hospitalization, rates of complications and readmissions, and
ultimately, the consumption of inpatient and outpatient resources
[10,11].
Moreover, DEBs are currently under further improvement. Smaller
particles have been introduced that can upload higher drug doses
in the attempt to increase the therapeutic efficacy [12-14]. Particles
are also under investigation to determine a potential optimal platform for superselective intratumoral delivery of novel drugs, such as
molecular-targeted agents [15], which may enable expansion of the
horizons of TACE in patients with HCC.
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3201.4
Radioembolisation
J.I. Bilbao
Dept. of Radiology, Clinica Universidad de Navarra, Pamplona, Spain
Learning Objectives
1. To understand the pathophysiological background to perform
radioembolisation for HCC
2. To learn about the available spheres to perform radioembolisation for HCC
3. To learn about safety and results of radioembolisation for HCC
No abstract available.

Special Session
Treatment of peripheral vascular malformation
3301.1
Current classification
W.A. Wohlgemuth
Universitätsklinik und Poliklinik für Radiologie, Universitätsklinikum
Halle, Halle, Germany

Abstract Book
surgery treatment. Sclerotherapy can be used for local symptomatic areas. Patients with large venous malformations affecting an
entire limb often have coagulation issues that have to be corrected
before sclerotherapy or surgical procedures. The treatment involves
puncturing the malformation using ultrasound guidance and injecting the sclerosant after establishing correct needle tip location.
Various sclerosants are used. For venous malformations, sodium tetradecyl sulphate is a common material but absolute ethanol, polidocanol or bleomycin is also used. For the treatment of lymphatic
malformations, many agents can be used. They work by inducing
inflammatory changes in the lining of the cavities. The agent very
often depends on availability and local knowledge. The treatment is
effective in ca. 70% cases often requiring more than one procedure.
Absolute ethanol is not only the most effective agent but also the
agent with the most complications. Complications can be divided
into local and systemic symptoms. Local complications are the most
common and include ulceration and/skin necrosis, nerve damage
and compartment syndrome. Meticulous technique with careful fluoroscopic monitoring of the sclerosing procedure is mandatory for
avoiding these complications. Most skin damage heals spontaneously but a few % need skin grafting. Most skin damage will leave
a scar. When using absolute ethanol, the maximum recommended
dose is 1 ml/kg per procedure. The maximum volume per injection
is 0.2 ml/kg with 10 minutes between injections. Systemic complications are rare and almost always occur when using absolute ethanol.
They include cardiac arrest and pulmonary hypertension with acute
cor pulmonale. Renal failure and pulmonary emboli have also been
reported. The treatment of systemic complications is symptomatic.

3301.3

Learning Objectives
1. To learn the current consensus on vascular malformations
2. To learn common misconceptions and misnomers in practice
3. To learn clinical relevance of classification

High-flow malformation
M. Bratby
Interventional Radiology, Oxford University Hospital, Oxford, United
Kingdom

No abstract available.

Learning Objectives
1. To learn different types and grades of high-flow malformations
2. To learn about the approaches to treating high-flow malformations
3. To learn about the technical challenges and major pitfalls

3301.2
Low-flow malformation
S.C. Frevert
Department of Radiology, Copenhagen University Hospital,
Rigshospitalet, Copenhagen, Denmark

No abstract available.

Learning Objectives
1. To learn about the challenges in treating paediatric patients
2. To learn about technical aspects of treating extensive venous
malformations/syndromes
3. To learn about different materials used and their potential
complications
In the field of vascular anomalies, the treatment of low-flow vascular malformations constitutes the majority of IR work. This work very
often starts with MR imaging and establishing the correct diagnoses, followed by information on the patient and correction of various misunderstandings regarding the disease and treatment. The
treatment of low-flow malformations is aimed at diminishing symptoms such as pain or disfigurement. The lesions are congenital and
although present at birth, they often become symptomatic later
during childhood. Paediatric patients are challenging in different
ways. They very often need anaesthesia not only for the actual procedure but also for MRI. The procedure can be challenging because
of the small anatomic structures. The dose of the sclerosing agent
has to be adjusted depending on the weight of the child. Pain management in the postoperative period must be assessed. Where relatively localised vascular malformations can be treated successfully
by IR using sclerotherapy, the more extensive malformations need
a multi-disciplinary approach involving orthopaedic and/or plastic

3301.4
Complex malformations and associated syndromes
A.M. Barnacle
Radiology, Great Ormond St Hospital for Children, London, United
Kingdom
Learning Objectives
1. To learn about the most common complex malformations and
their associated syndromes
2. To learn optimal practice approaches in treating such complex
malformations
3. To learn about potential complications in treating such complex
malformations
Vascular malformations can occur as part of a much wider abnormal
growth pattern. A huge array of malformations can co-exist in this
way but there are some patterns that are observed more commonly
than others. Historically, these have been given a variety of names,
many of which are eponymous and poorly defined, such as Klippel–
Trénaunay syndrome and Proteus syndrome. Such nomenclature
has led to much confusion in the medical community regarding the
diagnosis and more importantly, the treatment of these conditions.
It is now better understood that almost all of these ‘syndromes’ or
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clusters of malformations are related to underlying somatic mutations in growth genes. Currently, the most commonly recognised
mutation lies in the PIK3CA gene, giving rise to abnormal activation of the PIK3-AKT-mTOR pathway. PIK3CA mutations are also wellrecognised in a number of malignant tumours. In the context of
this lecture, mosaic somatic mutations in PIK3CA underlie many of
the complex overgrowth syndromes and are also recognised in an
increasing number of isolated malformations [1,2]. This is of significance on two counts: it suggests that medical therapies can be used
to target overgrowth at a cellular level and it, hopefully, encourages
a more simplistic and methodical approach to treatment, recognising that the condition as a whole cannot be cured by any one surgical or IR intervention.
The use of sirolimus (rapamycin) to treat what is now increasingly
commonly labelled as PIK3CA-related overgrowth spectrum (PROS)
is widely debated, but it is clear that such medical therapies are still
in their infancy [3]. More specific gene mutations need to be identified so that the vast range of differing phenotypes can be targeted
more effectively.
Patients with complex overgrowth syndromes require a truly multidisciplinary approach. Vascular malformations occurring as part of
a wider syndrome can be challenging to treat, as they occur in difficult-to-reach sites and they often present late. These can include
the urogenital tract, mesentery, bone marrow and orbit. These
patients may well not present directly to an IR clinic and radiologists
may need to reach out to other specialties to find these patients.
As observed in the past for so many other conditions, it is often to
the onus of the IR to suggest minimally-invasive interventions and
encourage collaborative and innovative approaches for treatment.
IR is well-placed to offer innovative treatments for some aspects of
these conditions that are not traditionally part of the vascular malformation tool box. These include endovenous laser therapy (EVLT)
for malformations with a predominantly ‘dysplastic-vein’ type anatomy and cryoablation for more solid overgrowth lesions [4-6].
This lecture will cover some more innovative applications of basic
sclerotherapy techniques and suggest uses for EVLT and cryoablation in the treatment of some complex overgrowth conditions.
References
1. Overgrowth syndromes with vascular malformations. Hagen SL,
Hook KP. Semin Cutan Med Surg. 2016 Sep;35(3):161-9.
2. CLOVES syndrome: review of a PIK3CA-related overgrowth
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3. Sirolimus in the treatment of vascular anomalies. Triana P, Dore
M, Cerezo VN, et al. Eur J Pediatr Surg 2017 Feb;27:86-90.
4. Percutaneous image-guided cryoablation as second-line
therapy of venous vascular malformations of extremities: a
prospective study of safety and 6-month efficacy. Cornelis FH,
Labrèze C, Pinsolle V, et al. Cardiovasc Intervent Radiol. 2017.
5. Cryoablation in fibro-adipose vascular anomaly (FAVA): a
minimally-invasive treatment option. Shaikh R, Alomari AI, Kerr
CL, Miller P, Spencer SA. Pediatr Radiol. 2016 Jul;46(8):1179-86.
6. The use of endovenous laser treatment in toddlers. King K,
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404.3
Randomized clinical trial to compare ultrasound-enhanced
delivery of paclitaxel and DEB in patients with critical limb
ischemia and femoral-popliteal disease: outcome of the PACUS
trial after 18 months

404.1
Accelerated thrombolysis for post-thrombotic syndrome
using the acoustic pulse thrombolysis EkoSonic® Endovascular
system (ACCESS PTS) study: initial results of a multi-centeric
study
M.J. Garcia1, M.R. Jaff2, S. Kahn3, K.M. Sterling4, A. Comerota5,
K. Ouriel6
1Interventional Radiology, EndoVascular Consultants, LLC, Wilmington,
DE, United States of America, 2Fireman Vascular Center, Massachusetts
General Hospital, Boston, MA, United States of America, 3Internal
Medicine/Hematology, Jewish General Hospital, Montreal, QC, Canada,
4Cardiovascular & Interventional Radiology, Inova Alexandria Hospital,
Alexandria, VA, United States of America, 5Vascular Surgery, Jobst
Vascular Institute, Toledo, OH, US, 6Research, Syntactx, New York, NY,
United States of America
Purpose: Post-thrombotic syndrome (PTS) occurs in up to 50% of
patients (pts) with DVT. Chronic DVT and PTS is debilitating, reduces
the quality of life, and treatment options are limited. A multi-centeric, prospective, single-arm study evaluated the efficacy/safety
of endovascular recanalization, including ultrasound-accelerated,
catheter-directed thrombolysis (USCDT) in pts suffering from chronic
DVT and PTS.
Material and methods: Inclusion criteria were as follows: femoral
DVT diagnosed ≥ 6 months earlier, Villalta Score (VS) ≥ 8, and failure
of 3 months conservative therapy. Exclusion criteria were as follows:
isolated iliofemoral DVT, high bleeding risk, popliteal vein occlusion,
and filling defect ≥ 3 cm into IVC. Pts underwent initial PTA of the
occlusive DVT segments followed by *>*12h USCDT and adjunctive
therapy as needed. The primary efficacy endpoint was a reduction
in VS of ≥4 at the 30-d post-USCDT in ≥50% pts. The primary safety
endpoints were major bleeding events within 72h of starting the
procedure and pulmonary embolism (PE) within 30d post-USCDT.
Results: Overall, 81 pts enrolled with 3 failures to cross. Seventyeight pts (mean age 55 years, male 68%) underwent treatment with
USCDT for 23±5.4 h and at a tPA dose of 18.5±7.6 mg. Of 77 evaluable
limbs in 73 pts, VS improved from 15.97 to 9.64 at 30d (p<0.0001),
8.53 @ 90d (72 limbs) and 8.15 @ 180d (60 limbs), with an overall
improvement in VS of 7.82 from baseline. 67% (p=0.001) met the
primary endpoint.One major bleed occurred within 72h post-USCDT.
One PE occurred within 30d post-USCDT.
Conclusion: In chronic DVT pts suffering from PTS, endovascular
intervention using USCDT with PTA was safe and effective in recanalizing chronic venous occlusions while improving the Villalta score
and thereby improving the signs and symptoms of PTS.

R. Gandini1, C. Del Giudice2
1Diagnostic and Interventional Radiology, Policlinico Tor Vorgata,
Rome, Italy, 2Vascular and Oncological Interventional Radiology,
Hôpital Européen Georges Pompidou, Université Paris Descartes, Paris,
France
Purpose: Treatment of femoral-popliteal calcific lesions and CTO is
characterized by poor clinical outcomes. The biggest challenge in
treating patients with calcific lesions is the inability of therapeutic
drugs to penetrate through the media-intima calcium to reach the
vessel wall. In this study, ultrasound plasty associated with local
paclitaxel delivery was compared with drug-eluting balloon for the
treatment of femoral-popliteal disease in patients with critical limb
ischemia.
Material and methods: This single-center, single-blinded randomized trial included 56 patients with critical limb ischemia randomly
assigned to 2 treatment groups: 28 patients (control group) were
treated with DEB and 28 patients (study group) were treated with
ultrasound followed by local administration of paclitaxel in liquid
mixture with iopromide 370 at 1µg/mm3. In the study group, the
mean lesion length was 168.8mm and 21 patients had calcifications.
In the control group, the mean lesion length was 164mm and 23
patients had calcifications.
Results: No adverse procedural events were observed. At the
6-month follow-up, no patient suffered from myocardial infraction,
underwent amputation, or died in either group. At 18 months, the
rate of TLR was 7.6% (2/26) and the rate of amputation was 0% (0/26).
In the control group, the rate of TLR was 44% (11/25) and the rate of
amputation was 20% (5/25).
Conclusion: Ultrasound-enhanced delivery of paclitaxel was associated with improved patency, less need for TLR, and less amputations.

404.4
Multicenter feasibility study of microwave radiometry
thermometry for noninvasive differential diagnosis of critical
limb ischemia in diabetic patients
S. Spiliopoulos1, C. Lalenis1, L. Reppas1, K. Palialexis1,
C. Konstantos1, K.N. Katsanos2, P.M. Kitrou2, V. Theodosiadou3,
P. Davlouros4, E. Siores5, D. Karnabatidis2, E. Brountzos1
12ndDepartment of Radiology, Division of Interventional Radiology,
Attikon University General Hospital, Athens, Greece, 2Department
of Interventional Radiology, University Hospital of Patras, Patras,
Greece, 3Department of Diagnostic and Interventional Radiology,
Patras University Hospital, Patras, Greece, 4Department of Cardiology,
University Hospital of Patras, Patras, Greece, 5Institute for Materials
Research and Innovation (IMRI), Bolton University, Bolton, United
Kingdom
Purpose: Diagnosis of vascular involvement in diabetic foot ulcer
(DFU) disease remains challenging. We conducted a proof-of-concept study to investigate the feasibility of microwave radiometry
(MWR) thermometry for the noninvasive differential diagnosis of
critical limb ischemia (CLI) in patients with DFU.
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Material and methods: This prospective, multicenter study included 80 patients divided into four groups (group N: normal control
subjects; group DN: diabetic patients with verified neuropathic
ulcers without vascular involvement; group DC: diabetic CLI patients;
and group NDC: non-diabetic CLI patients). Vascular disease was confirmed with angiography. All subjects underwent MWR (RTM-01-RES:
University of Bolton, UK) to record mean tissue temperatures at various predetermined foot sites. Comparisons of temperature measurements between study groups were performed using the one-way
ANOVA and Dunn tests. ROC analysis was used to determine sensitivity, specificity, and cut-off value of MWR for CLI diagnosis.
Results: Temperatures recorded in diabetic CLI patients were similar
to those in non-diabetic CLI patients but significantly lower than
those in patients with neuropathic ulcers without vascular involvement and normal controls (group DC: 29.30oC ± 1.89oC vs. group
NDC: 29.18oC ± 1.78oC vs. group N: 33.01oC ± 0.45oC vs. group
DN: 33.39oC ± 1.37oC; P<.0001). According to ROC analysis, cut-off
temperature value to diagnose CLI was <31.8oC (area under the
curve: 0.984; 95%CI: 0.965–1.005; P<.001), with a sensitivity of 100.0%
(95%CI: 90.26–100.0) and specificity of 88.37% (95%CI: 74.92–96.11).
Conclusion: MWR detected significantly lower tissue temperatures
in diabetic and non-diabetic CLI patients compared with nonischemic controls. MWR could be used as an adjunct for differential
diagnosis of arterial ischemia in patients with DFU.

404.5
Supervised exercise therapy versus percutaneous angioplasty
versus combined angioplasty and exercise for intermittent
claudication: systematic review and Bayesian network metaanalysis of randomized controlled trials
M. Pantelidou1, K.N. Katsanos2, R. Brar3, S. Patel3,
A. Diamantopoulos4, H. Zayed3
1Queen Elizabeth Hospital, London, Lewisham and Greenwich NHS
Trust, London, United Kingdom, 2Department of Interventional
Radiology, University Hospital of Patras, Patras, Greece, 3Department of
Vascular Surgery, Guy’s and St. Thomas’ NHS Foundation Trust, London,
United Kingdom, 4Interventional Radiology, Guy’s and St. Thomas’ NHS
Foundation Trust, King’s Health Partners, London, United Kingdom
Purpose: The authors report the results of a Bayesian network metaanalysis of randomized controlled trials (RCTs) comparing supervised
exercise therapy (SET) alone, percutaneous transluminal angioplasty
(PTA) alone, or a combination of SET and PTA for the treatment of
intermittent claudication.
Material and methods: Medical databases were searched with
the PRISMA statement, and 39 RCTs (including five 3-arm studies)
comprising 2,983 patients with a 12-month median follow-up (range,
3–24 months) were analyzed in total. Outcome measures included
improvements in the maximal walking distance capacity (MWD;
meters on treadmill) and quality of life (QoL; SF-36 and EQ-5D instruments) compared with the best medical therapy (BMT) as the anchor
control treatment. Bayesian random effects models were employed
(WinBUGS).
Results: There were significant improvements in MWD with PTA
(+85m, 95%CrI: +4 to +170), SET (+180m, 95%CrI: +130 to +230), and
PTA+SET (+290m, 95%CrI: +180 to +390). SET was better than PTA
alone (MWD difference +85m, 95%CrI: +16 to +170). PTA+SET was the
best treatment with an MWD difference over SET of +110m (95%CrI:
+16 to +200). QoL was significantly and strongly improved only in
case of PTA+SET (QoL Cohen’s d standardized effect size 1.8; 95%CrI:
0.21 to 3.4). Results were stable on sensitivity and consistency analyses without any significant publication bias.
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Conclusion: Healthcare systems need to invest in supervised exercise programmes as the first standalone treatment for intermittent
claudication and in order to augment the results of peripheral revascularization.

404.6
Peripheral endovascular interventions using human Thielembalmed cadavers with extracorporeal flow for medical
device testing, development, and training
H.M. McLeod
IMSaT, School of Medicine, University of Dundee, Dundee, United
Kingdom
Purpose: The numerous benefits of the Thiel method of embalming
human cadavers over alternative methods of preservation include
a patent vascular system. A femoral artery model was used to demonstrate peripheral interventions within the anatomy of the human
arterial system with the texture, tactile feel, and additional function
of extracorporeal driven flow. Applied to clinical training simulations
and pre-clinical testing, this model is designed to offer a superior
alternative to benchtop and virtual simulations.
Material and methods: In six cadavers, extracorporeal flow was
introduced into the femoral artery of both legs. A distal port was
most commonly located within the dorsalis pedis artery to form
a circuit. Antegrade pulsatile flow introduced within the circuit
(200–400 mL/minute) facilitated fluoroscopically guided endovascular interventions such as angioplasty and stenting at various arterial
locations. Interventions are assessed using fluoroscopic, CT imaging,
and ultrasound imaging.
Results: The results demonstrated that this model can be used
to effectively assess the delivery, device apposition, and deviceinduced effects on flow patterns to the extracorporeal perfused
circuit.
Conclusion: The model’s versatility and robust preparation and
durable over long periods provide the basis to repeatedly assess
devices in numerous leg positions, such as knee bend, facilitating
options not viable in fresh cadaveric models or animal models. In
addition to multimodal imaging providing the tools to assess the
device, it also provides the basis for the application of this model for
training purposes in full simulation of clinical interventions.

Free Paper Session
Prostate intervention
606.1
Prostatic artery embolization versus transurethral resection of
the prostate in the treatment of benign prostatic hyperplasia:
6-month results of a clinical trial
A. Sáez de Ocáriz García1, I. Insausti Gorbea1, S. Solchaga Alvarez1,
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).

94

CIRSE

Material and methods: This is a prospective, randomized, non-inferiority 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, 29 were
assigned to the PAE group, 30 to the TURP group, and 21 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 postvoid residual volume (PVR) were collected at 1, 3, and 6 months after
treatment.
Results: Technical success was achieved in 100% patients in both
techniques. The results after 6 months of PAE were a decrease of 25
points in IPSS, an increase of 3 points in IIEF, and a decrease of 37.2%
in PV. All patients with acute urinary retention could remove bladder
catheter 3 weeks after PAE. There were no complications, and only
one patient (14%) 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.

606.2
Prostatic artery embolisation (PAE) for haematuria/
haematospermia in the abscence of an upper urinary tract
pathology
C.R. Tapping1, M.W. Little2, A. Macdonald2, P. Boardman2
1Department of Radiology, Churchill Hospital, Oxford University NHS
Foundation Trust, Oxford, United Kingdom, 2Radiology, Churchill
Hospital, Oxford, United Kingdom

Purpose: PAE is rapidly establishing itself as a robust treatment for
benign prostatic hyperplasia (BPH). The use of PAE in haematuria/
haematospermia in the presence of BPH and prostatic carcinoma is
less well-established.
Material and methods: Fifteen consecutive patients with haematuria/haematospermia were included in the prospective study. All
patients had prior imaging and cystoscopy to exclude other causes
of haematuira. Patients were embolised with PVA particles (200 µm)
and followed up at 3 months and 12 months following the procedure. QOL questionnaires, IPSS, IIEF, urodynamics and clinical review
were all employed to assess the success of the treatment.
Results: All 15/15 cases were technically successful with bilateral PAE
being performed. All cases of haematuria resolved by the 3-month
follow-up (100%). Of the 2 cases of haematospermia, 1 had fully
resolved at 3 months (50%) and the other fully resolved at 6 months
(100%) (noted at the 12-month review). If BPH was present, there
was a reduction in lower urinary tract symptoms noted by improvements in QOL indices, IPSS, IIEF and urodynamics. There was continued success even if the patient was subsequently anticoagulated.
There was no associated sexual dysfunction.
Conclusion: PAE is a very useful technique for controlling the quite
debilitating condition of haematuria in patients with normal upper
urinary tracts. PAE has shown promise in controlling haematospermia, which is a notoriously difficult condition for Urologists to treat.
Controlling haematuria in patients with inoperable cancer and BPH
allows an improved QOL. Further studies on PAE and prostatic cancer are warranted.
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606.3
A simple and efficient classification of intra-prostatic arterial
vascularization and its application in prostatic artery
embolization (PAE)
G. Amouyal1, O. Pellerin1, N. Thiounn2, C. Del Giudice1,
M. Nouri Neuville1, C. Déan1, M.R. Sapoval1
1Vascular and Oncological Interventional Radiology, Hôpital Européen
Georges Pompidou, Université Paris Descartes, Paris, France, 2Service
d’Urologie, Hôpital Européen Georges Pompidou, Paris, France
Purpose: The origin of prostatic artery (PA) has been previously
described, but no description exists regarding the intra-prostatic
arterial distribution of the PA and its practical consequence in prostatic artery embolization (PAE). We aimed to analyze this distribution
and apply it to the step-by-step performance of PAE.
Material and methods: In 101 patients (202 hemipelves), we analyzed the pattern of the PA after its penetration into the prostatic
lobe using selective angiography. We focused on the distribution of
its medial and lateral branches and the presence of large extra-prostatic branches. The presence of a vesical or rectal branch with a common origin was also monitored.
Results: We found a single PA in 70% (143) of the 202 hemipelves.
In these 143 hemipelves, we classified the intra-prostatic anatomy
as follows: types A, B, and C (39% + 11% + 12%) had exclusive intraprostatic feeding with no large extra-prostatic shunting; types D
and E (18% + 10%) had intra-prostatic feeding and a large and direct
penile or rectal direct shunt, respectively. The occlusion of an extraprostatic shunt to avoid non-target embolization was performed in
0% of type A/C hemipelves, 7% of type B hemipelves, and 87% and
20% of type D and E hemipelves, respectively. The PErFecTED technique could be performed in 46%–64% of the hemipelves depending on the type of artery.
Conclusion: The protection of anastomosis is rarely required in type
A, B, or C hemipelves but is required in most type D hemipelves and
often in type E hemipelves.

606.4
Does prostate artery embolization (PAE) improve voiding
symptoms, storage symptoms, or both?
D. Maclean1, B. Maher1, T. Drake2, J. Dyer2, M.R. Harris2, S. Modi1,
T.J. Bryant1, N. Hacking1
1Department of Interventional Radiology, University Hospital
Southampton, Southampton, United Kingdom, 2Department of
Urology, University Hospital Southampton, Southampton, United
Kingdom
Purpose: Many studies have shown a global improvement in the
international prostate symptom score (IPSS) after PAE; however,
no studies have examined how PAE improves voiding and storage
symptoms in isolation. Understanding which symptoms PAE can
improve is essential for optimal patient selection and also understanding PAE’s mechanism of action. Therefore, we examined the
effect of PAE on all aspects of IPSS.
Material and methods: Patients undergoing PAE for urodynamically confirmed benign outflow obstruction (BOO) from July 2014 to
January 2016 were prospectively followed up for 12 months. An IPSS
questionnaire was completed prior to PAE and then repeated at 3, 6,
and 12 months post-procedure in all patients, with recording of individual IPSS categorical scores.
Results: Forty-three patients were identified (mean age 65.1±5.9
years, mean prostate volume 60.0±25.6 cm3), with a mean reduction in global IPSS at 12 months of 15.2±8.4. PAE triggered a significant reduction in both voiding and storage symptoms (paired
t-test p<0.001), but voiding symptoms improved to a greater extent
(t-test 1.9 vs 1.5, p=0.023). The symptoms that improved most were
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“incomplete emptying” and “intermittency” (both reduced by a
mean 2.2 points). Despite a greater improvement in voiding symptoms after PAE, severe pre-embolization “frequency” and “urgency”
symptoms correlated best with a good symptomatic outcome
(Pearson’s bivariate correlation r=0.44, p=0.006 and r=0.54, p=0.001,
respectively).
Conclusion: PAE improves both voiding and storage symptoms,
which suggests that neural denervation plays a considerable role in
symptomatic improvement. If BOO is confirmed with formal urodynamic studies, severe storage symptoms are the best predictors of a
good symptomatic improvement.

606.5
Adenomatous–dominant benign prostatic hyperplasia
(AdBPH) as a predictor of clinical success following prostate
artery embolization
M.W. Little, A. Macdonald, P. Boardman, C.R. Tapping
Radiology, Oxford University Hospitals Trust, Oxford, United Kingdom
Purpose: To investigate the clinical impact of performing prostate
artery embolization (PAE) on patients with adenomatous–dominant
benign prostatic hyperplasia (AdBPH).
Material and methods: Twelve patients from the ongoing proSTatic
aRtery EmbolizAtion for the treatMent (STREAM) of benign prostatic
hyperplasia trial were identified as having AdBPH, defined as two or
more adenomas within the central gland of ≥1cm diameter on multiparametric MRI (MP-MRI). These patients were age-matched with
patients from the STREAM cohort without AdBPH. Patients were followed up with repeat MP-MRI at 3 months and 1 year. International
prostate symptom score (IPSS), international index for erectile function (IIEF), and quality of life assessment from the IPSS and EQ-5D-5S
questionnaires were recorded pre-PAE and at 6 weeks, 3 months,
and 1 year.
Results: The mean age of patients was 68 (61–76) years. All patients
underwent PAE as a day-case procedure. The technical success in the
cohort was 23/24 (96%). Following multivariate analysis, there was a
significant reduction in prostate volume post-embolization with a
mean reduction of 36% (30–55) in the AdBPH group compared with
a mean reduction of 25% (9–44) in the non-AdBPH group (p=0.04).
There was a significant reduction in IPSS in the AdBPH group following PAE when compared with the control group [AdBPH median
IPSS 8 (3–15) vs non-AdBPH median IPSS 13 (8–18), p=0.01]. IPSS QOL
scores significantly improved in the AdBPH group (p=0.007). There
was no deterioration in sexual function in either group post-PAE.
Conclusion: This is the first time that AdBPH has been identified as
being a predictor of clinical success following PAE.

606.6
The 6-month – 7.5-year outcome of prostatic artery
embolization in 1100 patients with benign hyperplasia
J.M. Pisco1, T. Bilhim1, L.C. Pinheiro1, L. Fernandes1, N.V. Costa1,
A.G. Oliveira2
1Interventional Radiology, Saint Louis Hospital, Lisbon, Portugal,
2Biostatistics Department and Department of Pharmacy, Universidade
Federal do Rio Grande do Norte, Caicó, Brazil
Purpose: To evaluate the short-, mid-, and long-term outcomes of
prostatic artery embolization (PAE) in patients with benign prostatic
hyperplasia (BPH).
Material and methods: Between March 2009 and September 2016,
1100 patients with BPH underwent PAE. Overall, 118 patients were in
acute urinary retention (AUR) and 221 patients had a prostate volume over 100cm3. All patients were evaluated up to 5 months, with
982 patients at mid-term between 1 and 3 years and 600 patients at
long term between 3 and 7.5 years.
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Results: Mean patient age was 68.7 years. There were 18 (1.6%) technical failures. The cumulative clinical success rates at short-, mid-,
and long-term follow-ups were 90%, 84.1%, and 79.2%, respectively.
The results of the 118 patients in AUR were as follows: 110 (93.2%)
had the catheter removed between 2 days and 3 months and 106
(89.8%) and 99 (83.9%) had good results at the mid and long terms,
respectively. The results of the 220 patients with prostate volume
larger than 100cm3 were as follows: 190 (86.4%) had a short-term
clinical success and 178 (80.9%) and 171 (77.7%) had mid- and longterm clinical successes, respectively. There were 2 major complications, bladder wall ischemia and perineal pain for 3 months.
Conclusion: PAE is a safe procedure for patients with BPH with good
short-, mid-, and long-term results.

Free Paper Session
Imaging
607.1
Comparison of imaging quality and adverse effects of hepatic
arterial angiography: Iopamidol 250 versus Ioversol 320
M.J. Gu, Y.H. Kim
Radiology, Dongsan Medical Center, Keimyung University College of
Medicine, Taegu, Korea
Purpose: To compare the imaging quality and adverse effects of
hepatic arterial angiography during transcatheter arterial chemoembolization between Iopamidol 250 and Ioversol 320.
Material and methods: We enrolled 104 patients with hepatocellular carcinoma prospectively and randomized them into two groups.
When angiography was performed, 54 patients received Iopamidol
250 (group A) and 50 patients received Ioversol 320 (group B). The
quality of vessel visualization was evaluated by two radiologists
(grade 1: clearly visible, grade 2: poorly visible, and grade 3: invisible). The number of hepatocellular carcinomas on hepatic angiography was compared with dynamic CT scan (concordance score 1:
same, score 2: more on angiography, and score 0: more on CT scan).
The incidence of adverse events and level of creatinine were monitored before and after angiography.
Results: The quality of vessel visualization on angiography shows no
significant difference (hepatic artery distal branches: p=0.711, right
gastric artery: p=0.138, and pancreaticoduodenal artery: p=0.296).
Concordance rate of tumor detection on angiography and CT scan
was not statistically different between two groups (p=0.945). There
was no significant difference in adverse events between the group
A and B after angiography (p=0.513). The creatinine level did not
increase after angiography in both groups.
Conclusion: The iodine concentration of 250 mg/mL, which has low
viscosity, would be safe and effective to visualize hepatic arterial
branches and to detect hepatocellular carcinoma during transcatheter arterial chemoembolization.

607.2
Proof of concept: semi-automated alignment of EVAR
surveillance radiographs, increasing sensitivity to device
migration and distortion
I.N. Roy, Y. Zheng, G. Czanner, R. Williams, S.R. Vallabhaneni
Institute of Ageing & Chronic Disease, University of Liverpool, Liverpool,
United Kingdom
Purpose: Biplanar radiography used in EVAR surveillance varies in
rotation and projection even when conducted according to standardised protocols, thus compromising the sensitivity of the technique. This is further exacerbated by the limitation inherent to the
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side-by-side visual comparison of sequential films. This necessitates
large movements/changes in stentgrafts to confidently diagnose
migration and other complications.
Material and methods: We developed a protocol using commercially available medical software (i2K Retina, DualAlign) to create
automated alignment of serial radiographs, which compensates
for variations in magnification and angulation. Aligned images are
displayed serially in the same frame for ease of visual comparison.
Optimum settings were developed to allow 1) the largest proportion of sequential radiographs to be automatically registered and
aligned and 2) to achieve the smallest variation in alignment of reference landmark, as defined by pixel coordinates of the four corners
of the L1 vertebral body. This was tested on 119 sets of AP and LAT
radiographs of 18 patients.
Results: Overall, 110 (92%) AP and 83 (70%) LAT radiographs could
be registered and aligned. Changes in bone morphology, most commonly due to a wedge fracture of the lumbar spine, were noted
in 39 out of the 45 unaligned radiographs. Aligned radiographs
showed low variance of L1 alignment with the SD of positional alignment being only 41 pixels for AP radiographs and 63 pixels for LAT
radiographs.
Conclusion: Automatic registration and alignment of plain radiographic images in EVAR surveillance is possible. This could improve
the sensitivity and utility of plain radiography in detecting stentgraft migration and distortion.

607.3
Evaluation of PTA outcomes in patients with critical limb
ischemia using the volumetric CT perfusion technique:
preliminary results
N. Galanakis1, T.G. Maris2, N. Kontopodis3, E. Kehagias1,
C.V. Ioannou3, A. Hatzidakis1, K. Perisinakis2, A. Karantanas1,
D.K. Tsetis1
1Department of Radiology, University Hospital of Heraklion, Heraklion,
Greece, 2Department of Medical Physics, University of Crete, Heraklion,
Greece, 3Department of Cardiothoracic and Vascular Surgery,
University Hospital of Heraklion, Heraklion, Greece
Purpose: To evaluate hypoperfusion of foot in patients with critical
limb ischemia (CLI) using quantitative perfusion multidetector-row
computed tomography (MDCT) and estimate perfusion parameter
changes after percutaneous transluminal angioplasty (PTA).
Material and methods: Ten patients (median age 69.5 years, range
51–84 years) with CLI [Rutherford 4 (n = 1), Rutherford 5 (n = 6), and
Rutherford 6 (n = 3)] were investigated following the Institutional
Review Board approval. They underwent foot CT perfusion examinations using a 128-slice dual-source CT scanner 1 day before and
1 week after PTA. Key parameters such us permeability surface (PS),
blood volume (BV), blood flow (BF), and mean transit time (MTT)
were analyzed and applied for statistical comparison.
Results: Revascularization was technically successful in all patients
and the ankle–brachial index (ABI) increased from 0.34 ± 0.15 to 0.76
± 0.21. Between baseline and post-PTA, mean PS increased from 3.12
± 2.03 to 9.40 ± 3.52, mean BV increased from 1.65 ± 0.80 to 4.78 ±
1.38, mean BF increased from 16.74 ± 5.00 to 32.85 ± 6.22, and mean
MTT decreased from 7.56 ± 1.69 to 4.28 ± 0.77 (p < 0.005).
Conclusion: Foot CT perfusion examination can be a useful modality for the diagnosis of CLI and estimation of PTA outcome. After successful revascularization, there was significant improvement in perfusion parameters.
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607.4
HCC screening behavior and IR interventions at a tertiary
transplant center
J. Wildenberg, T. Cook, T. Gade, S. Hunt, M.C. Soulen, G.J. Nadolski
Radiology, University of Pennsylvania, Philadelphia, PA, United States
of America
Purpose: Despite recommendations for biannual ultrasound screening for hepatocellular carcinoma (HCC), prior reports suggest compliance as low as 15%. We characterized screening compliance at a
tertiary transplant center and referral patterns to IR for locoregional
therapy (LRT) for diagnosed HCC.
Material and methods: All patients eligible for HCC screening by
AASLD guidelines between 1/1/10 and 31/12/15 were included.
Individual compliance (IC) was defined as the percentage of total
eligible screening days within 6 months after a qualifying imaging
exam. Eligibility was divided into 6-month intervals, and the average
IC among intervals was compared using a Student’s t-test. After HCC
diagnosis, the rate of LRT and the time between diagnosis and first
intervention were calculated.
Results: In total, 6783 patients met inclusion criteria. IC rates
decreased the longer a patient remained eligible, with 50.3% average IC between 6 and 12 months compared with 16.9% for patients
eligible for >36 months (p<0.001). During the study, 209 patients
were diagnosed with HCC at a median of 22.4 months after surveillance initiation. LRT was performed in 87 of these patients, with the
first intervention occurring at a median of 33 days after diagnosis.
Conclusion: Average IC begins near 50%, suggesting that most
patients underwent a screening exam, but falls below 20% after 36
months. This demonstrates a need for increased patient and provides education about ongoing screening, particularly noting that
HCC diagnosis occurred at a median of 22 months. Once diagnosed
with HCC, IR intervention was rapid, occurring within 1 month in
most patients; however, majority of the patients diagnosed with
HCC (58%) did not receive LRT.

607.5
Kinetic imaging as a novel analysis of X-ray angiography
M. Gyánó1, V. Óriás1, I. Góg2, P. Sótonyi1, B. Nemes1, Z. Ruzsa1,
K. Szigeti2, S. Osváth2
1Heart and Vascular Center, Semmelweis University, Budapest,
Hungary, 2The Department of Biophysics and Radiation Biology,
Semmelweis University, Budapest, Hungary
Purpose: Our objective was to compare images obtained by conventional digital subtraction angiography (DSA) with those obtained
by our new kinetic imaging (KI) method. We wanted to verify the
quality of KI for further use.
Material and methods: KI performs a statistical analysis of X-ray
angiography image series as a whole to extract information about
the morphology of blood vessels and the dynamics of the blood
flow. Images representing different dynamic parameters of circulation of the lower extremity were also calculated. Based on 20 nonselective lower extremity angiography images, interventional radiology specialists filled out a questionnaire about the quality of DSA
and KI. The signal-to-noise ratio (SNR) of the images was also analyzed. Box counting and analysis of the covered area were used to
compare DSA and KI. We also used KI for the creation of several parametric images to quantify the degree of stenosis.
Results: The questionnaire and analysis indicated that KI visualized more blood vessels and more details than DSA. Box counting
indicated that the images obtained by KI represent the same blood
vessel structure as those obtained by DSA. The SNR ratio of images
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obtained by KI was significantly better than that of images obtained
by DSA. KI remains semiquantitative for stenosis quantification.
Conclusion: Based on our data, KI at least provides the same quality image of the blood vessel structures regularly visualized by DSA.
The higher SNR is a promise for future decrease in X-ray dose and/or
volume of contrast media. KI could provide enough information for
achieving proper diagnostic results by performing an X-ray fluoroscopy with contrast media.

607.6
Quantification of perfusion reduction following transarterial
chemoembolization with drug-eluting microspheres
(DEB-TACE) using 2D-perfusion angiography (2D-PA)
S.K. Maschke1, J. Renne1, T. Werncke1, R. Kloeckner2, F.K. Wacker1,
B.C. Meyer1, J.B. Hinrichs1
1Institute for Diagnostic and Interventional Radiology, Medizinische
Hochschule Hannover, Hannover, Germany, 2Diagnostic and
Interventional Radiology, University of Mainz, Mainz, Germany
Purpose: To analyze the feasibility of 2D-PA for quantifying the perfusion reduction following DEB-TACE and to evaluate its potential to
monitor arterial stasis during TACE.
Material and methods: Twenty patients with hepatocellular carcinoma (HCC) who underwent 24 DEB-TACE procedures were enrolled
in this study. Contrast-enhanced digital subtraction angiography (DSA) was acquired to monitor DEB-TACE. To quantify changes
in tumor or tissue perfusion due to DEB-TACE using 2D-PA, the
acquired DSA series were post-processed using a dedicated software. A reference region-of-interest (ROI) in a proximal hepatic
artery (arterial input) and two distal target ROIs in the embolized
tumor and non-targeted liver parenchyma were placed in corresponding areas on DSA pre- and post-DEB-TACE. Time to peak (TTP),
peak density (PD), and area under the curve (AUC) were assessed.
The ratios of reference ROI to target ROIs for both the embolized tumor and non-targeted parenchyma (TTPtumor/parenchyma/
TTPinflow, PDtumor/parenchyma/PDinflow, and AUCtumor/parenchyma/
AUCinflow) pre- and post-DEB-TACE were calculated.
Results: Regarding the embolized tumor the ratios PDtumor/PDinflow
and AUCtumor/AUCinflow decreased significantly (p<0.0001), whereas
the ratio TTPtumor//TTPinflow missed significance (p=0.0732). The
measured 2D-PA parameters did not change significantly in the
non-targeted liver parenchyma (p>0.05).
Comparing the embolized tumor and non-targeted liver parenchyma, the ratio PDtumor/PDinflow differed significantly compared
with the ratio PDparenchyma/PDinflow pre-TACE (p<0.0001) and the
ratio AUCtumor/AUCinflow differed significantly compared with the
ratio AUCparenchyma/AUCinflow (p=0.0008). Following DEB-TACE, the
ratios PDtumor/PDinflow and PDparenchyma/PDinflow did not differ significantly (p=0.1286), whereas the ratios AUCtumor/AUCinflow and
AUCparenchyma/AUCinflow did (p=0.0332).
Conclusion: 2D-PA provides an objective approach to quantify perfusion reduction of embolized HCC following DEB-TACE and may
therefore be used to determine the precise embolization endpoint
and quantify technical success for scientific purposes.

Free Papers / News on Stage

97

Free Paper Session
Bone and spine intervention
706.1
Prospective randomized trial comparing intradiscal ozone
injection with surgery for the treatment of disc herniation
A.D. Kelekis1, G. Bonaldi2, A. Cianfoni3, J. Buric4, D. Hooper5
12nd Radiology Department, National and Kapodistrian University of
Athens, Haidari, Greece, 2Radiology Department, Azienda Ospedaliera
Papa Giovanni XXIII, Bergamo, Italy, 3Interventional Radiology

Department, Ospedale Regionale di Lugano, Civico e Italiano, Lugano,
Switzerland, 4Neurosurgery, Villa Torri Hospital, Bologna, Italy, 5Clinical,
Minimus Spine, Austin, TX, United States of America
Purpose: Several studies have reported the comparative effectiveness of intradiscal ozone over steroids in the treatment of patients
with disc herniations. Although specific protocols vary and a few
serious infections have been reported, the technique shows promise
as a non-surgical treatment for these patients. The purpose of this
investigation is to compare an intradiscal ozone injection to discectomy in patients with lumbar disc herniation through a prospective
randomized trial.
Material and methods: This is a multicenter randomized study in
three countries. Key selection criteria include symptomatic lumbar
disc herniation, leg pain greater than 5/10, persistent pain for more
than 6 weeks, and no neurological deficit. The gas mixture was created using the Minimus Spine’s Triojection System. Triojection uses
a sterile syringe cartridge to produce 14 cc of gas at a concentration
of 35 ± 3 ug/ml. Gas was slowly injected into the disc and allowed to
flow through the herniation and into the epidural space. Leg pain,
back pain, and function scores were collected at baseline, 1 week,
and 1, 3, 6, 12, 18, and 24 months. The study was independently
monitored.
Results: The primary endpoint is the improvement in leg pain
during the first 6 months of treatment. The study will enroll 50
patients, projecting 80% power to detect a non-inferiority margin
of 1.9 points with 95% confidence. Thirty-three subjects have been
enrolled and full enrollment is anticipated in the second half of 2017.
No major complications have been noted so far.
Conclusion: We present available data from a prospective randomized study comparing percutaneous treatment and surgery.

706.2
Clinical experience of an innovative implant for the
prophylactic treatment of impeding pathological hip fracture
in 20 patients
F. Deschamps1, F. Cornelis2, B. Lapuyade2, J.T. Perez2, F. Petitpierre2,
J.-D. Laredo3, N. Amoretti4, O. Andreani4, R. Bonaccorsi5
1Department of Radiology, Gustave Roussy Cancer Campus, Villejuif,
France, 2Radiology, CHU Bordeaux, Bordeaux, France, 3Radiologie
Ostéo-Articulaire, Hopital Lariboisiere, AP-HP, Paris, France, 4Service
d’Imagerie Médicale, Centre Hospitalier Universitaire de Nice, Nice,
France, 5Orthopedic Surgery, Hopital La Pitie Salpetriere, AP-HP, Paris,
France
Purpose: To evaluate an innovative implant, Y-STRUT®
(Hyprevention, Pessac, France), designed to provide prophylactic
reinforcement of the proximal femur in metastatic patients.
Material and methods: A first prospective study was completed
after 1 year of follow-up of the first 10 patients implanted with the
studied device. The following 10 patients were included in an observational post-market study that is still ongoing and will focus on the
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first 100 patients implanted with this innovative device. They have
been followed up for 6 months until now and will be followed up for
2 years.
Results: All the patients enrolled (mean 62 years, 50% female) 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±33 minutes on an average, including CT
scan acquisitions, with 9.2±3.1 ml of cement injected. Hospitalization
duration was 2.3±1.4 days. Six patients deceased from cancer progression. One fracture occurred after a median follow-up of 237 days
and was attributed to a non-optimal placement of the implant as
well as to a rapid tumor 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 OHS-12 score, indicating that both symptomatic
and functional conditions of the patients were improved.
Conclusion: This minimal invasive procedure appears as a promising consolidation technique for oncologic patients with a poor performance status. Additional studies should now be conducted on a
greater number of subjects to confirm these clinical benefits.

706.3
Palliation of pathological pelvic bone fractures using
percutaneous screw plasty in 100 consecutive patients with
cancer
C. Roux1, L. Tselikas2, R. Sandes Solas2, B. Ba1, M. Berraf1, G. Gravel1,
T. de Baère2, F. Deschamps3
1Image Guided Therapy, Gustave Roussy Cancer Center, Villejuif, France,
2Interventional Radiology, Institut Gustave Roussy, Villejuif, France,
3Department of Radiology, Gustave Roussy Cancer Campus, Villejuif,
France
Purpose: Pathologic pelvic bone fractures are frequent in patients
with cancer and results in significant pain and loss of function. The
purpose of this study was to evaluate the efficiency and safety
of percutaneous screw plasty (screw fixation in association with
cementoplasty) performed by interventional radiologists in palliating pathological pelvic bone fractures.
Material and methods: This is a single-center retrospective study of
the first 100 consecutive patients with cancer treated in our hospital
by screw plasty for palliation of pathological pelvic bone fractures.
Interventional radiologists performed all screw plasties percutaneously under cone-beam CT guidance and under general anesthesia.
Using hospitalization’ and medical consultation’ reports and reviewing all post-op CT scans, we reported the hospitalization duration,
pain improvement at 1 month, complications, and relapsing fractures during the follow-up.
Results: One hundred four procedures were performed from June
2006 to November 2016. The mean hospitalization duration was 2.3
± 2.7 days. Pain was significantly improved at 1 month (mean NRS
score: 6.27 ± 2.45 vs. 2.19 ± 2.76, p < 0.001) and 80% of the patients
experienced complete or marked pain improvement (>50% NRS
score decrease after treatment). The mean follow-up was 290 ± 325
days. Thirteen patients suffered from complications during the follow-up: 6 patients experienced pain at the puncture site for >48h,
2 had hematomas, 3 had site infections, and 2 had tumor seeding’s
along the screw tracks. Twelve patients suffered from relapsing fractures of the pelvis: four of these 12 patients were retreated by percutaneous screw plasty.
Conclusion: Percutaneous screw plasty is an efficient and safe
approach for pain palliation of pathological pelvic bone fractures.
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706.4
Intra-articular application of pulsed radiofrequency improves
symptoms of knee osteoarthritis: a prospective study on
efficacy and safety
D.K. Filippiadis, G. Velonakis, C. Konstantos, L. Reppas, K. Palialexis,
E. Brountzos, A.D. Kelekis
2nd Radiology Department, University General Hospital “Attikon”,
Athens, Greece
Purpose: To prospectively evaluate the effectiveness of intra-articular application of pulsed radiofrequency (PRF) in patients with knee
osteoarthritis suffering from chronic pain refractory to conservative
therapies.
Material and methods: During a 30-month period, PRF was performed on 53 cases of knee osteoarthritis (45 patients, 8/45 with
bilateral knee osteoarthritis). A 20G/10cm cannula was percutaneously inserted from the anterolateral region of the knee joint under
fluoroscopy. Coaxially, an RF electrode (10-mm ‘‘active tip’’) was
introduced and neurolysis session was performed with PRF (1,200
pulses at 50 V with 10-ms duration followed by a 480-ms silent
phase). Subsequently, hyaluronate was injected intra-articularly.
Pain before and after 1 week and after 1, 6, and 12 months was compared using a numeric visual scale (NVS) questionnaire.
Results: The mean pain score prior to PRF was 8.19±1.4 NVS units.
This score was reduced to a mean value of 2.47±2.5 NVS units at 1
week after, to 2.55±2.6 NVS units at 1 month, to 3.1±2.8 NVS units
at 6 months, and to 5.02±3.09 NVS units at 12 months of follow-up
(p<0.01). Overall mobility improved in 47/53 (88.6%) patients. No
complication was observed.
Conclusion: PRF seems to be an effective and safe technique for palliative management of chronic pain in patients with knee osteoarthritis. Results seem to be reproducible and last longer than when
only intra-articular hyaluronate is injected. There seems to be a need
of repeating the session at 1 year.

706.5
Comparison between ultrasound-guided percutaneous
double-needle lavage in the treatment of calcific tendinopathy
of the rotator cuff performed with or without an ultrasoundguided block of the suprascapular nerve
D. Maiettini, C. Pazzi, S. Mosca, M. Duranti, A. Rebonato
Radiology, Università degli Studi di Perugia, Perugia, Italy
Purpose: To compare the outcome of ultrasound-guided percutaneous double-needle lavage (PCL) in the treatment of calcific tendinopathy of the rotator cuff performed with or without an ultrasound-guided block of the suprascapular nerve in terms of pain control and shoulder mobility.
Material and methods: We prospectively enrolled 47 patients
treated with PCL during 2015 and 2016 diagnosed with calcific tendinitis of the rotator cuff. Twenty-seven patients were treated with
PCL alone, while the remaining 20 were treated after an ultrasoundguided block of the suprascapular nerve of the same shoulder using
Lidocaine. The visual analogy scale (VAS) and constant scores were
assessed before and immediately after the procedure and at 7 days
and 1 and 3 months.
Results: Overall, VAS and constant scores showed a significant
improvement after the procedure during the follow-up (p<0.05).
The block group showed a significant reduction of the VAS immediately after and at 1 week with respect to the non-block group
(mean values 4.4 vs 5.6 and 3.5 vs 4.1, respectively) (p<0.05). At 1 and
3 month follow-ups, there was no significant difference between
groups in terms of the VAS score (p>0.05). Constant score values did
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not show any statistical difference during follow-up between the
block and non-block groups. No major or minor complication was
encountered.
Conclusion: Ultrasound-guided PCL in the treatment of calcific tendinopathy confirmed to be effective both considering pain control
and shoulder recovery. Ultrasound-guided block of the suprascapular nerve is effective in periprocedural pain control, while it does not
improve shoulder mobility recovery.

Free Paper Session
EVAR

706.6

I.N. Roy1, M. Gharib1, S. Zerwes2, R. Jakob2, F. Torella3, R. Fisher3
1Institute of Ageing & Chronic Disease, University of Liverpool,
Liverpool, United Kingdom, 2Department of Vascular Surgery, Hospital
of Augsburg, Augsburg, Germany, 3School of Physical Sciences,
University of Liverpool, Liverpool, United Kingdom

EVOLVE: a prospective and multicenter evaluation of the
outcomes pertaining to quality of life, pain, and activities
of daily living after balloon kyphoplasty for the treatment
of Medicare-eligible subjects with vertebral compression
fractures
D.P. Beall1, M.R. Chambers2, S.M. Thomas3, R. Easton4, S. Galati5,
B. Goodman6, D. Datta7, J.R. Webb8, D. Linville9
1Interventional Spine, Clinical Radiology of Oklahoma, Edmond,
OK, United States of America, 2Neurosurgery, University of Alabama
Birmingham, Birmingham, AL, United States of America, 3Biomedical
Sciences, Allegheny University, Meadville, PA, United States of America,
4Surgery, Beaumont Health System, Troy, MI, United States of America,
5Radiology, Advanced Diagnostic Imaging, Saginaw, MI, United States
of America, 6Surgery, Alabama Ortho Spine and Sports, Birmingham,
AL, United States of America, 7Surgery, The Back Center, Melbourne, FL,
United States of America, 8Radiology, The Osteoporosis Center, Tulsa,
OK, United States of America, 9Surgery, Scoliosis & Spine Surgery Clinic
of Memphis, Memphis, TN, United States of America
Purpose: Vertebral compression fractures (VCFs) resulting from
osteoporosis or cancer are common and painful. Worldwide, osteoporosis causes >8.9 million fractures annually. Quality of life is
threatened, and mortality and morbidity rates increase following a
VCF. Kyphoplasty is a minimally invasive procedure to stabilize a VCF,
reduce pain, and improve the quality of life and mobility.
Material and methods: In total, 354 Medicare patients with painful, acute, or subacute VCFs were prospectively enrolled at 24 sites,
with 350 undergoing balloon kyphoplasty. Primary objective was to
show statistically significant improvement in four co-primary endpoints (SF-36v2 PCS, EQ-5D, NRS back pain, and ODI) at 3 months.
Results: Back pain improved from 8.7 (scale 0–10) by 5.2, 5.4, 6.0,
6.2, and 6.3 points at the 7-day and 1-, 3-, 6-, and 12-month time
points, respectively (p<0.001 for each). ODI improved from 63.4
(scale 0–100) by 30.5, 35.3, 36.3, and 36.2 points at the 1-, 3-, 6-, and
12-month time points, respectively (p<0.001 for each). SF-36 PCS
was 24.2 at baseline (scale 0–100) and improved by 10.7, 12.4, 13.4,
and 13.8 points at 1, 3, 6, and 12 months, respectively (p<0.001 for
each). EQ-5D was 0.383 points (scale 0–1) and improved by 0.316,
0.351, 0.356, and 0.358 points at 1, 3, 6, and 12 months, respectively
(p<0.001 for each).
Conclusion: Our large, prospective, multicenter study trial demonstrates that balloon kyphoplasty is a safe, very effective, and durable
procedure for treating Medicare patients with VCFs due to osteoporosis or cancer.

707.1
Anatomical applicability of endovascular aneurysm sealing
techniques in a continuous cohort of fenestrated endovascular
aneurysm repairs

Purpose: In UK, the majority of juxtarenal aortic aneurysms are
treated by fenestrated endovascular aneurysm repair (FEVAR).
Endovascular aneurysm sealing (EVAS) with off-label use of chimneys (ChEVAS) offers a novel alternative to FEVAR. Both ChEVAS and
FEVAR are complex endovascular interventions and have limitations
associated with anatomical suitability. We undertook a comparison
of how planned ChEVAS and FEVAR interventions varied in the same
patient cohort.
Material and methods: An analysis of consecutive patients who
underwent FEVAR at our institution between 2013 and 2015 was
undertaken. Preoperative CT angiograms were anonymized and
sent to two ChEVAS planners with an experience of over 40 ChEVAS
interventions. ChEVAS planners were blinded to the study purpose
and asked to agree upon a suitable EVAS/ChEVAS plan. The primary
outcome was the percentage of FEVAR patients who were anatomically suitable for EVAS/ChEVAS. The secondary outcomes were a
comparison of seal zones, number of target vessels, and device cost.
Results: Sixty patients, 54 males with median age of 76.3 years (IQR
71.7–79.7) and aneurysm diameter of 62.0 mm (IQR 59.3–69.0) were
included. An EVAS-based intervention was possible in 56 (93%). The
median seal zone was significantly more distal in EVAS/ChEVAS vs.
FEVAR (median zone 8 vs zone 7, Z=−6.650, p<0.001). Less target
vessels were involved by EVAS/ChEVAS vs FEVAR (Median 2 vs 3,
Z=5.908, p<0.001). The cost of the EVAS/ChEVAS device was 66% that
of the FEVAR device.
Conclusion: EVAS interventions are anatomically applicable to most
patients undergoing FEVAR. Seal zones or target vessel numbers
should not be used as surrogates of anatomy when comparing outcomes of ChEVAS and FEVAR.

707.2
Use of endoanchors in the treatment of intraoperative type IA
endoleaks after EVAR with short necks: mid-term results
E. Beropoulis1, K. Stavroulakis1, G.F. Torsello2, K.P. Donas1,
A. Stachmann1, C. Herricks1, G. Torsello1, T. Bisdas1
1Vascular Surgery, St. Franziskus Hospital, Münster, Germany, 2Dept. of
Radiology, St. Franzikus Hospital, Münster, Germany
Purpose: Aim of the study was to evaluate the mid-term performance of Heli-FX EndoAnchors for the treatment of type Ia endoleak
in the completion angiography of endovascular aneurysm repair
(EVAR).
Material and methods: Prospectively collected data from 795
patients undergoing EVAR between November 2007 and May 2015
were retrospectively reviewed. Inclusion criterion was the presence of type Ia endoleak in the completion angiography, which was
treated directly by endoanchoring. Clinical and radiological data
were retrospectively assessed. Primary endpoint was technical success, defined as successful placement of all EndoAnchors without
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evidence of endoleak in the final angiography (CTA). Secondary endpoints were aneurysm-related reinterventions, overall mortality, and
aneurysm shrinkage.
Results: Seventeen patients (n=17, 1.9%) were included in the present study. Median neck length amounted to 8 mm (interquartile
ratio, IQR, 6–9) and mean infrarenal angle to 44°±21°. Technical success amounted to 65% (n=11/17). After a mean follow-up of 24±13
months, all patients were free from type Ia endoleak (88% at 6, 94%
at 12, and 100% at 24 months). A single reintervention was performed to treat a type II endoleak with a liquid embolic agent. No
aneurysm-related deaths were observed. The mean maximal aneurysm diameter decreased significantly (58±11 mm versus 53±11 mm,
P=0.032).
Conclusion: Use of the Heli-FX EndoAnchors in the treatment of
intraoperative type Ia endoleaks after EVAR shows persistent type IA
endoleak in almost 35% of patients, which disappeared in the 2-year
CT follow-up in all cases. Possible explanation for this phenomenon
could be the change from high to low flow type IA endoleaks after
the use of Heli-FX system.

707.3
Multi-centric evaluation of 111 open chimneys for
endovascular repair of juxtarenal abdominal aortic aneurysms
with discrepant renal arteries
C. Caradu1, N. Ottaviani1, X. Bérard1, D. Midy1, E. Ducasse2
1Vascular Surgery, CHU of Bordeaux, Bordeaux, France, 2Vascular
Surgery, Hôpital Pellegrin, Bordeaux, France
Purpose: Evaluate the technical feasibility and mid-term results of
endovascular repair of juxtarenal aneurysms using the “open chimney” technique (revascularization of visceral arteries using parallel
bare self-expanding stents).
Material and methods: A retrospective multi-centric (12) study was
conducted from 2010 to 2016. High-risk patients, ineligible for open
surgery/exclusive fenestrated approach, with ≥1 open chimneys
were included. The procedure could be associated with covered
chimneys and “custom- or home-made” fenestrations.
Results: Ninety-six patients [75.3±7.6 years; 82 men (85.4%);13 emergent repairs (13.5%)] were implanted with 111 open chimneys (2±1
target vessels/patient). The cannulation success rate was 100% and
the technical success rate was 95.8% [3 type Ia endoleaks (ELs)].
There were 5 early thromboses (4.5%) of open chimneys and 31
acute kidney injuries (32.3%). In-hospital and 30-day mortality rates
were 11.8% and 9.4% (11 and 9 patients), respectively. The mean follow-up was 10 months (range 1–53). The reintervention rate was
22.9% (4 type Ia, 2 type Ib, and 2 type II ELs). Type Ia EL rates were
13.5% at 1 month, 9.4% at 3 months, and 7.4% from the 6th month
onwards. According to Kaplan–Meier analyses, the open chimneys›
patency rate was 94.2% from the 3rd month onwards; survival rates
were 81.4%, 79.5%, and 61.5% at 6, 12, and 36 months. Decrease
(≥5mm) or stability of the aneurysmal sac was observed in 38 and
32/72 patients (52.8% and 44.4%), respectively.
Conclusion: The use of open chimneys in juxta-renal aneurysms
results in excellent reconstruction rates of the target arteries and
acceptable technical success, patency and type I EL rates at midterm follow-up. It may constitute an alternative to open surgery in
high-risk patients anatomically ineligible for an exclusive fenestrated approach.
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707.4
A 20-year experience in the endovascular treatment of
abdominal aortic aneurysms (AAA): lessons learned
R. Rosati1, F. Fanelli1, P.G. Nardis1, F. Basilico1, L. Ginanni Corradini1,
C. Catalano2
1Department of Radiology - Vascular and Interventional Radiology
Unit, Sapienza University of Rome, Rome, Italy, 2Radiology, University
La Sapienza Policlinico Umberto I, Rome, Italy
Purpose: To report the 20-year experience in the endovascular
treatment of abdominal aortic aneurysms (AAA).
Material and methods: From September 1996 to January 2017,
1212 patients with AAA (mean diameter 62.7±11.2mm) have been
treated using different commercially available endoprostheses.
In 60 patients, custom-made devices were used. Procedures were
performed electively (N=897) and during emergency (N=315) with
patients under general (N=227), epidural (N=415) or local (N= 570)
anaesthesia. A bilateral surgical access was used in 412 patients
and monolateral access was used in 227 patients. In the remaining
573 patients, a complete percutaneous approach was used. Only
patients with a minimum follow-up of 6 months were evaluated.
Results: Before deployment, the hypogastric artery, IMA, lumbar
arteries and accessory renal arteries were embolised in 212, 145,15
and 87 patients, respectively. Technical success was obtained in
1107/1112 patients (99.2%). The mean procedure time was 82.7±15.3
minutes. A 30-day mortality rate of 7.8% (142/1112) was recorded.
Twenty-nine (2.6%) surgical conversions were performed. The minor
complications rate was 5.5% and the major complications rate was
6%. Endoleaks occurred in 123/1107 patients (11.1%): perioperative
N=45, early N=37 and late N=41. The sac increased in 64 patients
(5.7%), remained stable in 310 patients (28%) and shrinked in 238
patients (21.4%).
Conclusion: With the passage of time, results have tremendously
improved due to advancements in procedures, patient selection and
development of new different endoprostheses.

707.5
Mid-term evaluation of morphological changes in pararenal
aortic aneurysms treated with the chimney endovascular
technique using computed tomography angiography
S. Hahtapornsawan1, F.J. Criado2, G.F. Torsello3, T. Bisdas3,
M. Austermann3, K.P. Donas3, K. Lazaridis4
1Surgery, Siriraj Hospital, Mahidol University, Bangkok, Thailand,
2Vascular Surgery, MedStar Union Memorial Hospital Baltimore,
Baltimore, MD, United States of America, 3Vascular Surgery, St.
Franziskus Hospital, Muenster, Germany, 4Cell Biology, Neuroscience,
Immunology, Hellenic Pasture Institute, Athens, Greece
Purpose: To report the morphological changes of complex pararenal aortic aneurysms after treatment by the chimney endovascular
technique (ch-EVAR).
Material and methods: Twenty-one patients with pararenal aortic aneurysms who underwent ch-EVAR and had two postoperative
CT angiography (CTA) studies with an interval of at least 24 months
between them were included in the study. CTA-based evaluations
were made using three-dimensional (3D) reconstructed images.
Results: During a mean follow-up of 2.7 years (range 2.0–5.75), the
mean migration of the aortic stentgrafts amounted to 2.76±2.4 mm.
The migration distance per year was 1.15 mm. The mean regression
of the aortic aneurysm sac diameter was 3.25 mm (p=0.048). Large
aneurysms with a diameter of more than 75 mm were associated
with migration of the aortic graft of ≥ 5 mm. The right renal artery
angle moved significantly upward by 6.54° (p=0.025) and the right
renal proximal chimney stentgraft moved significantly downward
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by 7.83° (p=0.042). The left renal artery angle also moved upward
by 3.04° (p=0.667) and the left renal proximal chimney stentgraft
moved downward by 6.95° (p=0.133).
Conclusion: CTA assessment over the mid-term showed statistically
significant shrinkage of the aortic aneurysm sac and stable position
of the aortic stentgraft (migration of less than 5 mm). A larger number of patients and longer-term CT follow-up data are needed to
gain further insight of the interaction of the chimney graft with the
aortic endograft and its consequences.

707.6
Low radiation and contrast dose CTA in EVAR assessment
C. Zini1, P. Petruzzi2, D. Peruzzi1, F. Maioli3, G. Ventoruzzo3,
M. Grechi4
1Radiology, USL Toscana Sud Est, Arezzo, Italy, 2UO Diagnostica per
Immagini, Azienda USL Toscana Sud Est, Arezzo, Italy, 3Vascular
Surgery, USL Toscana Sud Est, Arezzo, Italy, 4Radiology, USL Toscana
Sud Est, Grosseto, Italy
Purpose: To prospectively evaluate the image quality and diagnostic accuracy of low kV and low contrast media (CM) CT angiography
(CTA) for the assessment of abdominal endovascular aortic repair
(EVAR).
Material and methods: The study was approved by the local ethics committee. Fifty patients referred for CTA after EVAR were prospectively randomized in two groups. The low dose group (LD) performed CTA by using 80 kV and mAs modulation, injecting 50 mL of
Iomeprol (Iomeron 400, Bracco@4mL/sec). The standard dose group
(SD) performed CTA by using 120 kV and mAs modulation, injecting
80 mL of Iomeprol@4mL/sec. All images were reconstructed using
adaptive statistical iterative reconstruction (ASIR). Subjective image
quality has been evaluated using a 4-point Likert scale. Objective
image quality has been evaluated calculating the signal-to-noise
ratio (SNR) and contrast-to-noise ratio (CNR). The presence and type
of endoleak, infection, and occlusion were reported. When available,
angiography was used as the gold standard.
Results: Forty-seven patients completed CTA; 23 were enrolled in
the LD group (21 men, mean age 73.9±6.5 years; mean BMI 27.8±4.5)
and 24 in the SD group (20 men, mean age 75.1±7.3 years; mean BMI
28.5±4.8). Subjective image quality score was 3.3 in LD versus 3.5 in
SD (p<0.05). Mean CNR was 6.6±3.7 and 9.5±2.4 and mean SNR was
11.1±4.9 and 10±2.3 in LD and SD, respectively (p=0.07 and p=0.5).
The mean dose-length product (DLP) was 1315.2 mGycm (LD) and
2491.8 mGycm (SD) (p<0.003). A total of 7 endoleaks were registered
(n=4 in group 1).
Conclusion: Low kV and low CM CTA for EVAR assessment result in a
significant reduction in radiation and contrast media dose without
affecting the image quality and accuracy.

Free Paper Session
Vascular intervention: renal and visceral arteries
708.1
Establishment and maintenance of hypertension intervened by
RDN: an experiment on hypertensive canine
L. Ling
Department of Radiology, Zhong-Da Hospital, Southeast University,
Nanjing, China
Purpose: To observe the effects of renal denervation (RDN) on the
establishment and maintenance of blood pressure in hypertensive
canine models.
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Material and methods: Fifteen canines were equally randomized
into 3 groups. Canines in group A and B were treated with RDN
and then followed with baroreceptor unloading (BU, a technique
in which the carotid arteries were constricted to establish stable
hypertension) or sham BU, respectively. BU was performed and followed with RDN in canines in group C. The results were recorded in
terms of arterial pressure change and morphological changes in the
renal arteries based on computed tomographic angiography (CTA)
at pre-BU, and/or pre-RDN, 7, 28, and 42 days after RDN, respectively,
and the pathological changes in the renal arteries 42 days after RDN.
Results: There were no procedure-related complications after RDN.
There were no significant changes in arterial pressures between
groups A and B at each time point [systolic arterial pressure (SAP):
145.1±4.6 vs 147.5±11.9, 134.2±6.0 vs 136.4±12.2, 133.9±8.4 vs
147.4±16.5, 147.9±13.1 vs 145.4±12.5, p>0.05]. SAP did not change significantly in each time point in groups A and B. SAP increased significantly after BU in group C (148.4±1.4 mmHg vs 183.5±5.5 mmHg,
p<0.01) and decreased after RDN (145.1±15.4 mmHg vs 183.5±5.5
mmHg, p<0.01)
Conclusion: RDN before BU could prevent the development of
hypertension. RDN could decrease the arterial pressure that was
increased by BU.

708.2
Cryoablation for renal angiomyolipoma: is it a feasible and
safe treatment?
A. Makki1, E.Ø. Østraat1, S. Høyer2, T.K. Nielsen1, O. Graumann3
1Department of Urology, Aarhus University Hospital, Aarhus, Denmark,
2Department of Pathology, Aarhus University Hospital, Aarhus,
Denmark, 3Department of Radiology, Odense University Hospital,
Odense, Denmark
Purpose: Renal angiomyolipomas (RAML) are benign hamartomatous tumors. Angioembolization is often the preferred treatment
for patients with RAML, but regrowth and postembolization hemorrhage remain a concern. Cryoablation (CA) has been reported to be
a safe and feasible minimally invasive nephron-sparing alternative.
The aim of the present study was to investigate the feasibility, safety,
and efficacy of CA in patients with RAML.
Material and methods: Sixteen consecutive patients (5 males and
11 females) treated with CA for a total of 19 RAML lesions from 2008
to 2013 were included. One patient with a single lesion was lost to
follow-up and thus excluded from the follow-up analysis.
Results: In 7/19 lesions, CA was performed as laparoscopic-assisted
cryoablation, and in the remaining 12 lesions, CA was performed as
percutaneous ultrasound cryoablation. The mean patient age was
46 years (IQR 30–63). In all cases, the procedure was successfully performed with no conversion to open surgery. One patient developed
a hematoma in the left flank and required two portions of blood,
and one patient had minor seepage from the laparoscopic port
hole and developed subcutaneous emphysema. Follow-up imaging
consisted of CT or MRI. Mean follow-up was 25 months (IQR 18–33).
Mean maximum tumor volume was reduced from 50.07 cm3 (IQR
9.8–67.7) to 12.17 cm3 (IQR 0.2–19.0), p=0.05. No patients presented
with retroperitoneal hemorrhage during follow-up.
Conclusion: CA appears to be a feasible and safe modality for the
treatment of RAML. This series demonstrates a low postoperative
complication rate and satisfactory tumor control.
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708.3
Initial experience with the E-ventus® stentgraft for
endovascular treatment of visceral artery aneurysms
S. Anton1, E. Stahlberg1, M. Planert1, M. Wiedner2, M. Kleemann2,
J. Barkhausen1, J.P. Goltz1
1Clinic for Radiology and Nuclear Medicine, University Hospital of
Schleswig-Holstein, Campus Lübeck, Lübeck, Germany, 2Clinic for
Surgery, University Hospital of Schleswig-Holstein, Campus Lübeck,
Lübeck, Germany
Purpose: To evaluate the safety and efficacy of a novel balloonexpandable stentgraft for the endovascular treatment of visceral
artery aneurysms (VAAs).
Material and methods: Between September 2014 and January
2017, seven patients (69±15 years) with true (n=4) and false (n=3)
VAAs were treated by implanting balloon-expandable stentgrafts
(E-ventus®, Jotec, Germany) using a trans-femoral (n=2) or -brachial
(n=5) vascular access. The stentgrafts were placed without prior
passing of the landing zone with a sheath. In 3/7 patients, additional
coil or plug embolization was performed to prevent retrograde
VAA perfusion. Endpoints were technical success (defined as delivery and implantation of the stentgraft in the intended position with
complete exclusion of the VAA), peri-procedural complications, and
patency.
Results: Mean diameters of true VAAs (splenic artery: n=2, coeliac
trunk: n=2) and false VAAs (common hepatic artery: n=2, gastroduodenal artery: n=1) were 26±9 mm and 19±11 mm, respectively. False
VAAs presented as emergencies with active bleeding. Technical success was 100%. One peri-procedural complication was noted: pseudoaneurysm of the accessed brachial artery. After a mean followup period of 218 days, all stentgrafts were patent. One patient died
2 days after the procedure owing to multiorgan failure, which was
judged to be not procedure related.
Conclusion: The endovascular treatment of true and false VAAs
using the E-ventus® stentgraft is safe and effective. The flexibility
of the stentgraft and shaft allows implanting without passing the
lesion with a sheath, thereby enabling the treatment of distal as well
as complex visceral lesions. Long-term studies using a larger patient
cohort are needed to confirm these findings.

708.4
Endovascular treatment of splenic artery aneurysms:
a multicenter retrospective review
E. Nzekwu1, H. Grosjean2, J. Wong1, D. Bakshi1
1Department of Radiology, University of Calgary, Calgary, AB, Canada,
2Faculty of Health Sciences, University of Calgary, Calgary, AB, Canada
Purpose: Our objective was to review our 12-year multicenter experience in the endovascular management of true and false splenic
artery aneurysms (SAAs).
Material and methods: Between August 2003 and December 2015,
104 patients (59 males) with a mean age of 32 years (range: 19–64)
presented with SAAs. Overall, 68 (65.4%) patients presented with
false aneurysms and 36 patients presented with true aneurysms
with various endovascular techniques employed to treat a total
of 144 aneurysms. Charts and pre-/intra-/postoperative diagnostic imaging results were reviewed, assessing patient demographics, medical comorbidities, laboratory findings, aneurysmal characteristics, radiological findings, procedural parameters, endovascular
techniques/embolic agents, and potential complications. Average
duration of follow-up was 5.3 years (range: 1.0–13.5). Primary outcomes were procedural success, clinical outcomes, and complication
rates.
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Results: Forty-six (44.2%) patients presented with intrasplenic pseudoaneurysms, all of which were related to trauma. Etiology of true
aneurysms was uncertain in 44.4% (N=16) of cases with atherosclerotic disease with an underlying history of hypertension resulting
in the most common known etiology comprising 13 (36.1%) cases.
Mean aneurysmal diameter was 2.1 cm (range: 3–88). Proximal
coil embolization was the most common embolic approach (44,
64.7%) for the treatment of false aneurysms, with the sandwich
technique favored for the treatment of true aneurysms. Six stents
were deployed (1 stent in a false aneurysm). Technical success was
achieved in 98.1% of cases, with minor complications occurring in
45 (43.3%) cases and major complications occurring in 6.7% of cases.
One post-procedural rupture was recorded, resulting in death.
Conclusion: The endovascular management of SAAs results in excellent technical and clinical outcomes, with few complications.

708.5
Percutaneous mesenteric artery stenting as the first-choice
treatment in occlusive mesenteric artery disease in patients
with mesenteric ischemia
J.-M. van Wagenberg, T. Bulut
Radiology, Medisch Spectrum Twente, Enschede, Netherlands
Purpose: Primary percutaneous mesenteric artery stenting (PMAS)
of occluded mesenteric arteries remains controversial. It is presumed
to be technically challenging with a higher risk of complications and
compromised patency rates compared to PMAS of stenotic arteries. However, data supporting these presumptions are lacking. This
study assesses the technical success and patencies of PMAS of occlusive and stenotic mesenteric artery disease.
Material and methods: We evaluated all consecutive patients
treated with primary PMAS in our hospital, which is a nationwide
referral center for mesenteric ischemia, between November 2004
and November 2012. Technical success; complications; and primary
(PP), primary-assisted (PAP), and secondary (SP) patencies were statistically analyzed using per vessel analysis, comparing occluded
and stenotic arteries.
Results: Primary PMAS was attempted in 125 occluded and 268 stenotic mesenteric arteries. Technical success of PMAS was 50.4% (CI
41.8%–59.0%) in occluded and 93.3% (CI 89.6%–95.7%) in stenotic
vessels. Complication rate was low. The follow-up cohort included
40 occluded and 147 stenotic vessels (median follow-up 32 months).
There was a significant difference in PAP (p<0.005), but no significant difference in PP and SP. Although PP for treated occlusions was
slightly decreased (1-year PP 70.0% versus 78.6%; 5 -year PP 28.9%
versus 48.9%; p=0.066), SP remained excellent (1-year SP 97.5% versus 98.5%; 5-year SP 86.7% versus 95.8%; p=0.286).
Conclusion: PMAS in occlusive mesenteric artery disease is technically successful in more than 50%. Although re-occlusion is more
likely to occur in occlusive disease, SP remains excellent. We advocate PMAS as a first-choice treatment, even in occluded arterial mesenteric ischemia.

708.6
Status update on EmboCoH visceral artery aneurysm
international multi-central registry
R. Talaie1, M.R. Sapoval2, J. Golzarian1
1Interventional Radiology & Vascular Imaging, University of Minnesota,
Minneapolis, MN, United States of America, 2Cardiovascular Radiology,
Hôpital Européen Georges Pompidou, Paris, France
Purpose: To report an update on the status of EmboCoH international multi-central registry which aims toward collection of a large
multi-central longitudinal sample on visceral arterial aneurysms.
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Material and methods: EmboCoH is an international multi-central
registry of visceral artery aneurysms which was started in 2014. It is
an observational registry with no clinical decision mandated by the
study. For patient enrollment, institutional review board approval
and consent is needed, although only de-identified data are used.
Currently, institutions from 5 different countries are involved in this
project. Collected data include pre-procedural clinical presentation,
fluoroscopy time, procedure time, aneurysm information (location,
size, and type), embolization technique and material, immediate
and long-term results, and complications.
Results: We will report the results on 92 patients. This includes
55 patients in the registry and 37 patients from the University of
Minnesota registry. A total of 45 visceral artery aneurysms and 47
pseudoaneurysms were included. The most common site for visceral
aneurysms in the series was the splenic artery followed by the renal
and gastroduodenal arteries. This presentation includes information
on aneurysm characteristics, embolization technique and material,
technical success, long-term follow-up results, and complications as
well the need for re-intervention.
Conclusion: Visceral arterial aneurysms are uncommon and heterogeneous vascular pathologies with no consensus on patient selection and treatment technique among interventionists. EmboCoH is
an international multi-central registry aiming toward collection of
a large longitudinal sample to facilitate more informed treatment
decisions in the future.

Free Paper Session
Biopsy
709.1
Performance of a new blunt-tip coaxial needle for
percutaneous biopsies or drainages of “hard-to-reach” targets
R.L. Cazzato1, J. Garnon1, J. Caudrelier1, G. Tsoumakidou2, G. Koch1,
A. Gangi1
1Interventional Radiology, University Hospital of Strasbourg,
Strasbourg, France, 2Non-Vascular IR, University Hospital of Strasbourg,
Strasbourg, France
Purpose: To present the performance of a new blunt-tipped coaxial needle (SoftGuard) applied to approach “hard-to-reach” targets
undergoing percutaneous image-guided biopsies or drainages.
Material and methods: Between August and December 2016, all
consecutive patients presenting with “hard-to-reach” (<10mm from
critical nearby structures such as vessels, nerves, bowel, or parenchymal organs) solid lesions needing biopsy (Group A) or abscesses
needing drainage for septic reasons (Group B) were prospectively
included. Patient and lesion features as well as technical and clinical
data were collected and analyzed.
Results: Twenty-six patients (18 male, 8 female, mean age 59.81 ±
17.53 years) were enrolled in group A and 9 (6 male, 3 female, mean
age 58.33 ± 13.8 years) in group B. Mean number of SoftGuard repositioning was 1.19 and 1 for groups A and B, respectively. Technical
success was reached in 92.3% cases from group A and 100% cases
from group B. Five (19.2%) minor complications were noted in group
A, including 4 small self-limiting pneumothoraces and one small selflimiting peripancreatic hematoma. Patients from group B reported
no complications. Histological results in group A accounted for 95%
sensitivity, 100% specificity, and 95.2% diagnostic accuracy. In group
B, mean postoperative reactive C-protein was 41 ± 48.3 mg/L (vs. 155
± 117.5 mg/L at baseline; P = 0.004).
Conclusion: SoftGuard blunt-tipped needle is safe and effective
when applied as a coaxial working cannula for percutaneous biopsy
or drainage of “hard-to-reach” lesions.
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709.2
A prospective, intra-patient, blinded study comparing
14-fragment random prostatic biopsy with mpMRI–TRUS
fusion biopsy
G.C. Mariotti1, P.M. Falsarella1, R.G. Garcia1, M.R.G. Queiroz1,
G.C. Lemos2, R.H. Baroni3
1Interventional Radiology, Hospital Israelita Albert Einstein, São Paulo,
Brazil, 2Urology, Hospital Israelita Albert Einstein, São Paulo, Brazil,
3Radiology, INRAD-HCFMUSP, São Paulo, Brazil
Purpose: To compare the incremental diagnostic value of real-time
mpMRI–TRUS fusion prostatic biopsy with that of conventional
14-fragment sextant-extended biopsy in an operator-blinded controlled study using the same group of patients.
Material and methods: UNI IRB approved this prospective blinded
study that compared TRUS-guided random and real-time mpMRI–
TRUS fusion prostatic biopsies among 100 consecutive men. We
included men with a clinical and laboratorial suspicion of prostate
cancer and Likert score ≥ 3 mpMRI. Patients previously diagnosed
with prostate cancer were excluded. All patients were subjected
to 14-fragment TRUS-guided biopsy (mpMRI data was operator
blinded), followed by mpMRI–TRUS fusion-targeted biopsy.
Results: An overall increase in cancer detection rate from 56%
using random technique to 62% using TRUS–mpMRI fusion biopsy
was observed; incremental diagnosis was relevant for clinically significant lesions (Gleason score ≥ 7) because more than 10% of clinically significant lesions were diagnosed using the fusion biopsy
technique (40 versus 50 patients). Diagnosis upgrade occurred in 5
patients (5.0%) who demonstrated negative results using random
biopsies but clinically significant tumors using the fusion biopsy
technique and in 5 patients (5.0%) who were diagnosed with clinically significant tumors using fusion biopsies and clinically insignificant tumors using random biopsies (p = 0.0010).
Conclusion: The mpMRI–TRUS fusion prostatic biopsy technique
demonstrated incremental diagnostic value and better detection of
clinically significant prostate cancers compared with conventional
random biopsy in the same group of patients.

709.3
Systemic air embolism after CT-guided lung biopsy:
a not-so-rare complication
V. Monnin-Bares, S. Bommart, H. Zarqane, J. Vanoverschelde,
H. Vernhet-Kovacsik
Cardio Vascular and Thoracic Radiology, CHU Montpellier, Montpellier,
France
Purpose: To assess the incidence of systemic air embolism after
transthoracic lung biopsy, and to determine possible influencing
factors.
Material and methods: Overall, 559 CT-guided lung biopsies performed between April 2014 and May 2016 were retrospectively evaluated. Variables analyzed were age, sex, spirometry data, emphysema on CT, target lesion characteristics (location, depth, and nodule size and type), patient position, length of intrapulmonal biopsy
path, and number of pleural needle passes. Procedural air embolism
and other associated complications (hemoptysis and pneumothorax) and their management and consequences (length of hospitalization and additional action) were recorded. Clinical and CT data of
patients with and without air embolism were compared using Chi2,
Fisher, or Wilxocon test.
Results: Twenty-seven (4.8%) patients had air embolism on postprocedure CT. All but one were asymptomatic. Post-biopsy CT detected
pneumothorax in 4/27 and alveolar opacities in 10/27. Management
included mobilization prohibition, oxygen therapy, respiratory and
neurologic monitoring, and repeated CT scans for the 27 patients.
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The length of stay was extended for 24 hours in 2 patients, including the only symptomatic patient who was also treated by hyperbaric oxygen therapy. Factors potentially impacting occurrence of
air embolism were depth of the lesion (p=0.074), length of biopsy
path (p=0.036), patient in procubitus or right-side decubitus position (p=0.011), and air flow obstruction on spirometry (p=0.09).
Conclusion: When systematically tracked down by the post-biopsy
CT images, air embolism is a not-so-rare complication. Recognizing
this potentially fatal complication allows to minimize its morbidity
by the adapted management.

709.4
Comparison of complications rates between multiparametric
magnetic resonance imaging–transrectal ultrasound (mpMRI–
TRUS) fusion and conventional sextant-extended prostatic
biopsies
G.C. Mariotti1, P.M. Falsarella1, R.G. Garcia1, M.R.G. Queiroz1,
G.C. Lemos2, R.H. Baroni3
1Interventional Radiology, Hospital Israelita Albert Einstein, São Paulo,
Brazil, 2Urology, Hospital Israelita Albert Einstein, São Paulo, Brazil,
3Radiology, INRAD-HCFMUSP, São Paulo, Brazil
Purpose: To compare the complication rates between random transrectal ultrasound (TRUS) prostatic biopsy and random + fusion multiparametric magnetic resonance imaging (mpMRI)–TRUS prostatic
biopsy techniques and identify possible features associated with an
increased incidence of complications.
Material and methods: The UNI Institutional Review Board
approved our retrospective study that compared TRUS-guided random and mpMRI–TRUS fusion prostatic biopsy complication rates
among 967 consecutive men. We included men with clinical and laboratorial suspicion of prostate cancer and Likert score ≥ 3 mpMRI.
In total, 319 patients were subjected to TRUS prostatic biopsy and
648 patients underwent mpMRI–TRUS fusion prostatic biopsy.
Complications were divided into immediate (those that occurred
during hospital observation period) and late (those that occurred
within 5 days after biopsy).
Results: In total, 17 grade 2 and 3 complications were noted among
patients subjected to TRUS-guided systematic or mpMRI–TRUS
fusion prostatic biopsies. Grade 4 and 5 complications were not
observed. Among patients who underwent TRUS prostatic biopsy, 6
(1.9%) developed complications, and among those who underwent
mpMRI–TRUS fusion prostatic biopsy, 11 (1.7%) developed complications after the procedure (p = 0.873), with no difference in the distribution of early and late complications between these two groups (p
> 0.999).
Conclusion: The complications were rare and well-defined in both
groups, with no critical clinical outcomes and no significant difference in complication rates between the two groups. Despite a high
incidence of cores close to the prostatic urethra and additional cores
taken, no feature associated with an increased incidence of complications after mpMRI–TRUS fusion prostatic biopsy was identified.

709.5
CT-guided transjugular liver biopsy: phantom experiments
A.H. Mahnken1, J. Scholz2
1Department of Diagnostic and Interventional Radiology, University
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from acrylic embedded in soft paraffin. A conventional vascular Y-prosthesis served as a vascular bed. All procedures were performed with a commercially available transjugular puncture set with
a semi-automated core biopsy needle (Cook, Bloomington, IN). After
a target lesion was identified, the procedure was performed under
CT guidance. After the biopsy, a control scan was obtained and
the distance from the needle tip to the centre of the target lesion
was measured in three directions in space. A total of 50 punctures
were performed via the left (n=25) or the right branch (n=25) of the
Y-prosthesis. Data was quantitatively analysed.
Results: All CT-guided punctures were successfully completed.
Size of the targeted lesions ranged from 8.5 to 16 mm. In only four
lesions, the exact centre of the lesion was met. The mean distance
from the lesion centre was 9.5±5.0 mm and from the lesion surface
was 5.3±3.3 mm. There was no correlation between lesion size and
precision of the puncture (p=0.34), but a correlation between number of performed procedures and deviation from the target (r=0.62)
was observed, indicating a learning curve.
Conclusion: CT-guided transjugular liver biopsy appears to be feasible. The precision is not yet sufficient for targeting lesion <20 mm in
diameter, but there is a learning curve indicating that smaller lesions
may be accessible with sufficient training.

709.6
Comparison of diagnostic efficacy with 18-gauge and 20-gauge
ultrasound-guided core needle biopsies for thyroid nodules
H.S. Ahn1, M. Seo2, S.H. Park1, S.M. Ha1, E.S. Lee1
1Radiology, Chung-Ang University Hospital, Seoul, Korea, 2Radiology,
Kyung Hee University Hospital, Seoul, Korea

Purpose: To compare the diagnostic efficacy of 18-gauge and
20-gauge ultrasound (US)-guided core needle biopsies (CNB) for
diagnosis of thyroid nodules.
Material and methods: We included 81 consecutive thyroid nodules diagnosed by US-guided CNB with a 20-gauge core needle
from September 2014 to November 2015 and 86 consecutive thyroid nodules diagnosed by US-guided CNB with 18-gauge core needle from December 2015 to September 2016 at one tertiary hospital.
The diagnostic results of CNB were categorized based on the six-tier
CNB pathology reporting system. The rate of inconclusive results,
including non-diagnostic or atypia/follicular lesion of undetermined
significance (AUS/FLUS), was compared between the 2 types of CNB
needle. Diagnostic values of CNB for malignancy were assessed in
nodules with the final diagnosis. The number and type of complication were also described in the included patients.
Results: The 18-gauge CNB showed lower rate of non-diagnostic result (1.2% vs. 8.6%, P=0.026) than the 20-gauge CNB; however,
AUS/FLUS (27.9% vs. 28.4%, P=0.176) and inconclusive result (29.1%
vs. 37.0%, P=0.540) were not significantly different. A total of 43 nodules of the 20-gauge CNB and 46 nodules of the 18-gauge CNB were
finally diagnosed. With the criteria of category 5 and 6, the 18-gauge
CNB showed a significantly higher sensitivity (75% vs. 66.7%), negative predictive value (83.9% vs. 75.9%), and accuracy (89.1% vs.
83.7%) for malignancy than the 20-gauge CNB. There were no major
complications in all patients.
Conclusion: The CNB with 18-guage core needle will be more effective for the diagnosis of malignancy in thyroid nodules than that
with 20-guage core needle.

Hospital Marburg, Philipps University of Marburg, Marburg, Germany,
2Diagnostic & Interventional Radiology, Marburg University Hospital,
Marburg, Germany
Purpose: To assess the feasibility and accuracy of CT-guided transjugular biopsy in an in vitro model.
Material and methods: A phantom was designed for performing transvascular biopsies, with targets of various sizes made
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1204.1
Sublingual glyeryl trinitrate improves prostate artery
visibility on CTA performed preoperatively for prostate artery
embolization
A. Macdonald, M.W. Little, P. Boardman, C.R. Tapping
Radiology, Churchill Hospital, Oxford, United Kingdom
Purpose: Prostate artery embolization (PAE) is emerging as a safe
and efficacious treatment for symptomatic benign prostatic hyperplasia (BPH) but remains a challenging procedure principally due
to the complex and variable anatomy of the prostatic arteries. We
present a case-control study investigating the use of sublingual
glyceryl trinitrate (GTN) to improve the quality of CTA performed
preoperatively for PAE.
Material and methods: Patients were identified from an ongoing prospective cohort of patients undergoing PAE (STREAM Trial).
Cases where patients received pre-CTA GTN were compared with
those where consecutive patients did not receive GTN. CT angiograms were examined for prostate artery visibility, contrast density
(Hounsfield units), and cross-sectional area. These were also correlated with PAE technical success, screening time, and radiation dose.
Results: A total of 32 prostate arteries were examined on CTA. GTN
administration was shown to significantly improve the proportion of
scans confidently demonstrating the whole prostate artery (88% vs.
44%, OR=0.1, P=0.023) and the cross-sectional area of the prostate
artery (2.5 vs. 1.7mm2) (95% CI=0.08–1.6, P=0.03). There was also a
significant reduction in the mean procedural dose in patients receiving GTN (1.5 vs. 2.7Gy, P=0.008). There was no significant difference
in prostate artery density, screening time, or technical success. No
adverse advents were recorded in either group.
Conclusion: CTA is a highly useful tool for the procedural planning
of PAE. The quality of preoperative CTA with regards to confidently
demonstrating the prostate artery anatomy is significantly increased
by the administration of sublingual GTN without any increase in
adverse events.

1204.2
Are formal urodynamic studies an essential investigation prior
to prostate artery embolisation (PAE)?
D. Maclean1, B. Maher1, T. Drake2, J. Dyer2, M.R. Harris2, S. Modi1,
T.J. Bryant1, N. Hacking1
1Department of Interventional Radiology, University Hospital
Southampton, Southampton, United Kingdom, 2Department of
Urology, University Hospital Southampton, Southampton, United
Kingdom
Purpose: Despite promising early results using PAE, some patients
fail to improve irrespective of technical success. Therefore, optimal
patient selection is paramount to ensuring good outcomes; however, not all centres conduct formal urodynamic studies to confirm
bladder outflow obstruction (BOO). Thus, we explored if formal
urodynamics was a useful predictor of sustained symptomatic
improvement.
Material and methods: Patients undergoing prostate artery
embolisation from June 2012 to January 2016 were prospectively
followed up. All patients underwent formal urodynamic assessment
to confirm BOO in addition to completing an International Prostate
Symptom Score (IPSS) questionnaire. Patients subsequently completed non-formal urodynamic assessment and IPSS questionnaires

Free Papers / News on Stage

105

at 3, 6 and 12 months. Pre-embolisation variables were assessed for
correlation with IPSS change at 12 months using the Pearson’s bivariate correlation.
Results: Eighty-two patients with confirmed BOO were treated with
PAE (mean age 64.5 years, mean Abrams–Griffiths score 77.7±33.0,
mean post-void residual (PVR) 178.8±153.9, mean Qmax 8.1±3.0,
mean IPSS 22.8±5.3) and were followed up for 12 months. Mean PVR
and Qmax improved significantly (PVR 101.3±86.4, p=0.001; Qmax
12.1±7.0, p=0.037) and IPSS reduced to 12.1±7.5. A high Abrams–
Griffiths score pre-PAE correlated with a better symptomatic outcome at 12 months (r=0.37, p=0.002), as did detrusor pressure at
maximum flow rate (r=0.33, p=0.048). Pre-PAE PVR and Qmax did
not correlate well with symptomatic outcomes (r=−0.10, p=0.55 and
r=−0.10, p=0.50, respectively).
Conclusion: Formal urodynamic assessment is considerably more
reliable at identifying good candidates for PAE; therefore, it should
be routinely performed to ensure optimal outcomes.

1204.3
A common woodchuck (Marmota monax) as a model for
hepatic embolization
D.L. Woods1, W. Pritchard1, S.A. Leonard1, J. Esparza1,
I. Bakhutashvili1, A. Mikhail1, E. Levy2, V. Krishnasamy1, J. Karanian1,
B.J. Wood3
1Center for Interventional Oncology, National Institutes of Health,
Bethesda, MD, United States of America, 2Interventional Radiology,
National Institutes of Health, Bethesda, MD, United States of America,
3Department of Radiology, NIH Clinical Center / NCI, Bethesda, MD,
United States of America
Purpose: Hepatocellular carcinoma (HCC) can be treated by a variety
of local and regional interventional therapies, but we may benefit from a more predictive preclinical model to better understand,
study, and treat HCC. This study clarifies the value of utilizing woodchucks with HCC for the study of hepatic embolotherapies.
Material and methods: Animal Model Woodchuck neonates commonly infected with woodchuck hepatitis virus develop neoplasms
similar to human HCCs associated with hepatitis B. Woodchucks
with and without tumor were provided by Northeastern Wildlife,
Inc. (Harrison, ID). The animal study was approved by the NIH Clinical
Center IACUC and performed in accordance with US regulations.
Embolic Procedure Animal livers were examined via ultrasound and
CT prior to instrumentation. A 3-F introducer sheath was placed in
the femoral artery, and 1.7–2.8-F microcatheters were guided by
fluoroscopy to select hepatic arteries for diagnostic angiography.
Results: Embolic particles (40–150-µm radiopaque spheres,
Biocompatibles UK LTD) were deployed until angiographic stasis
was observed. uCT of the explanted liver was conducted. Analysis of
segmented arteries provided a 3D geometric and anatomic definition of the tumor-negative and -positive liver. Gross pathology and
histology was described. CT and US showed a solid hypervascular
tumor without major pools of necrosis, as is common in other IR
preclinical medium-sized animal models for liver tumors.
Conclusion: These data may help guide future studies using a more
predictive HCC model for hepatic embolization. Additional research
is needed to refine the methods and validate the model; however,
a more realistic HCC model than previously described could be an
informative surrogate for clinical research and may be more realistic
than rodent or rabbit models.
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1204.4
Embolization of the geniculate arteries is a safe and effective
treatment for recurrent hemarthrosis following TKA
L.J. van Baardewijk1, Y. Hoogeveen2, I. van der Geest1,
L.J. Schultze Kool1
1Radiology, Radboud University Medical Center, Nijmegen,
Netherlands, 2Radiology and Nuclear Medicine, Radboud University
Medical Center, Nijmegen, Netherlands
Purpose: Recurrent hemarthrosis is a late complication in up to
1.6% patients following total knee arthroplasty (TKA). In the absence
of intrinsic coagulopathy, the probable etiology is bleeding of
the hypertrophic vascular synovium. The aim of this study was to
evaluate the clinical outcome of patients referred to our center who
underwent angiographic embolization of the geniculate arteries for
the treatment of recurrent hemarthrosis following TKA.
Material and methods: We retrospectively studied a cohort of
patients who were referred for embolization of the geniculate artery
following TKA between August 2011 and September 2016.
Results: A total of 24 embolization procedures were performed on
14 patients. Seven (50%) of these 14 patients underwent one embolization procedure. Because of symptom recurrence, four patients
underwent a repeated procedure and three patients underwent a
third procedure. All embolization procedures were technically successful. Two patients reported an inguinal hematoma that healed
without further treatment. At a mean follow-up of 26.8 months, clinical success was achieved in 12 of the 14 patients (86%).
Conclusion: Embolization of the geniculate arteries in our study was
a safe and effective treatment for recurrent spontaneous hemarthrosis following TKA. We report 100% technical and 86% clinical success
rates. No patient experienced cutaneous ischemic complications
even though reinterventions were performed in 50% patients. Our
results showed that embolization could probably be the treatment
of choice when conservative measures fail.

1204.5
CT liver perfusion for hepatocellular carcinoma
nodule detection and follow-up after trans-arterial
chemoembolization and comparison with hepato-specific
contrast MRI: work in progress
A. Hatzidakis1, K. Perisinakis2, E. Chryssou1, G. Kalarakis3, E. Savva3,
A. Karantanas1
1Department of Medical Imaging, University Hospital of Heraklion,
Heraklion, Greece, 2Department of Medical Physics, University Hospital
of Heraklion, Heraklion, Greece, 3Medical School, University of Crete,
Heraklion, Greece
Purpose: To compare CT liver perfusion (CTLP) findings obtained
using a dedicated processing tool with those obtained with MRI
using gadoxetic acid injection before and after trans-arterial chemoembolization (TACE) treatment.
Material and methods: Twenty patients (9 with cirrhosis) with 57
nodules, suspicious for hepatocellular carcinomas (HCCs) underwent
CTLP on a 128 GE CT system. Perfusion maps of the mean slope of
increase and blood flow were derived using CT-perfusion body processing tools. ROIs were appropriately drawn on non-treated HCCs
or on partially treated tumors. MRI examination was performed on a
1.5-T system at ±1 week after CTLP and included DWMRI images and
dynamic contrast images acquisition (arterial/hepato-biliary phase)
using gadoxetic acid. HCC findings, when confirmed with invasive
hepatic angiography (DSA), were treated by TACE. Follow-up was
performed with CTLP and MRI.
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Results: Forty-five HCCs were equally detected by both methods
and were confirmed by DSA. Ten suspicious nodules ≤ 1cm in size,
detected by MRI, could not be found on CTLP or DSA. Two nodules
seen in CTLP and MRI could not be found on DSA. Post-treatment
follow-up was not statistically different (p>0.05) for CTLP and MRI,
but CT spatial resolution allowed better delineation/detection of
viable tumor areas.
Conclusion: CTLP provides reliable perfusion maps which are useful in assessing untreated or percutaneously treated HCC lesions.
There is some evidence that MRI has higher sensitivity in detecting
suspicious sub-centimeter nodules, but this has to be confirmed
with follow-up. CTLP seems to have higher specificity in diagnosing
completely or partially treated lesions. DSA might fail in detecting
small nodules from non-typical feeding arteries.

1204.6
When the prostatic artery does not originate from hypogastric
branches, what to do for attaining good results in prostatic
artery embolization?
A.G. Rampoldi1, F. Barbosa1, C. Migliorisi1, M. Solcia1, R. Vercelli1,
P. Brambillasca1, S. Secco2, A. Galfano2, V.C.D.P. Rodrigues3, A. Assis3,
A.M. Moreira3, A. Bocciardi2, F.C. Carnevale3
1Interventional Radiology, Niguarda Hospital, Milan, Italy, 2Urology,
Niguarda Hospital, Milan, Italy, 3Interventional Radiology, University of
Sao Paulo, São Paulo, Brazil
Purpose: The angiographic pelvic anatomy has a high variability,
and its knowledge is crucial for PAE. The prostatic artery does not
always originate from internal iliac artery branches (type-I–IV-USP
classification) and can have less common origins (type-V). The purpose of this study is to assess, through a multicentric evaluation, the
prevalence of type-V prostatic arteries and the technical changes
and results of PAE.
Material and methods: Angiographic prostatic arteries (USP classification) were used to retrospectively assess type-V arteries in 444
PAE procedures. PAE was performed according to the PErFecTED
technique with 100–300 or 300–500 μm Embosphere microspheres
in patients with BPH and LUTS. Cone-beam CT was used in every
case.
Results: The prevalence of type-V was 15/441 (3.4%). When re-embolization was considered, type-V was observed in 21/444 (4.7%). One
case was due to agenesia of the right internal iliac artery (0.2%) and
the prostatic artery originating directly from the external iliac artery.
In 6 patients, type-V arised from the accessory internal pudendal
(1.4%), in 4 patients, from the inferior epigastric artery (0.9%), in 2
patients, from the inferior gluteal artery (0.4%), in 1 patient, from the
inferior mesenteric artery (0.2%), and in another patient, from the trifurcation of the internal iliac anterior trunk (0.2%). In cases of re-PAE,
type-V was observed in 5 (1.3%) cases from the accessory internal
pudendal and in 1 case (0.2%) from the inferior gluteal artery.
Conclusion: The knowledge of angiographic anatomy is imperative
to PAE success. Not recognizing type-V prostatic artery can lead to
unnecessary catheterization of multiple vessels, which increases the
procedure time and use of mdc and radiation exposure. Cone-beam
CT should be used to confirm prostate vascularization and evitate
non-target embolization. Good clinical results can be obtained
through expert hands.
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Free Paper Session
TIPS and portal vein intervention
1406.1
Transjugular intrahepatic portosystemic shunt through the left
branch vs. the right branch of the portal vein in patients with
refractory portal hypertension and cirrhosis
M.S. Alwarraky
Radiology, National Liver Institute, Menofia, Egypt
Purpose: The transjugular intrahepatic portosystemic shunt (TIPS)
is technically divided into TIPS through the left branch of the portal vein (TIPS-LBPV) and TIPS through the right branch of the portal vein (TIPS-RBPV). To compare outcomes of both techniques
in patients with refractory portal hypertension and patients with
advanced cirrhosis.
Material and methods: Sixty-two TIPS patients were randomly
assigned to this study. They were divided into group 1 (31 patients)
subjected to TIPS-LBPV and group 2 (31 patients) subjected to TIPSRBPV. Both groups were prospectively followed up for 2 years after
TIPS implantation.
Results: The incidences of overall encephalopathy and de novo
encephalopathy in the TIPS-LBPV group were significantly lower
than those in the TIPS-RBPV group during the follow-up (P = 0.03
and 0.046, respectively). The incidences of rebleeding or reintervention and improvement of ascites were similar between groups
(P > 0.05). Patients undergoing TIPS-LBPV required less rehospitalization and incurred less costs than those undergoing TIPS-RBPV (P
= 0.036 and 0.039, respectively). There was no significant difference
between the two groups in survival based on a survival curve constructed according to the Kaplan–Meier method (P > .05).
Conclusion: TIPS-LBPV is more beneficial than TIPS-RBPV.

1406.2
Plug-assisted retrograde transvenous obliteration (PARTO) for
gastric varices and hepatic encephalopathy: the role of conebeam computed tomography during PARTO
D.I. Gwon, S.M. Lee, Y.J. Jo, J.J. Shim, K.W. Yoon, G.-Y. Ko
Radiology, Asan Medical Center, Seoul, Korea
Purpose: To investigate the safety and efficacy of plug-assisted retrograde transvenous obliteration (PARTO) in the treatment of gastric varices and hepatic encephalopathy and to evaluate the role
of cone-beam computed tomography (CBCT) performed during
PARTO.
Material and methods: From March 2016 to December 2016, 18
patients who had undergone PARTO were retrospectively evaluated,
15 of whom had gastric varices (GV) and 3 had hepatic encephalopathy (HE). When afferent veins were identified on fluoroscopy, CBCT
images were obtained. In patients with incomplete filling of gelfoam into GV, additional gelfoam was injected. Follow-up contrastenhanced CT, upper intestinal endoscopy, and clinical and laboratory data were collected.
Results: PARTO procedures were technically successful in all 18
patients. In 2 patients, incomplete filling of gelfoam into GV was
detected on CBCT; therefore, additional gelfoam was injected.
No procedure-related complication was observed. Follow-up CT
obtained within 1 week after PARTO showed complete thrombosis
of GV and portosystemic shunt in all 18 patients. Seventeen patients
who had more than a 2-month follow-up period showed marked
shrinkage or complete obliteration of the thrombosed GV as well as
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the portosystemic shunts on both CT and endoscopy. No case of variceal bleeding or HE was observed during a mean follow-up period
of 181 (range, 46–318) days.
Conclusion: PARTO is technically simple and safe and is clinically
effective in the treatment of GV and HE. In addition, CBCT can be
considered as an adjunct tool to fluoroscopy during PARTO.

1406.3
Percutaneous transhepatic intrahepatic portosystemic shunt
for variceal bleeding with chronic portal vein occlusion after
splenectomy
J. Luo, M. Li, H. Wang, M. Huang, Z. Jiang
Department of Interventional Radiology, The Third Affiliated Hospital of
Sun Yat-sen University, Guangzhou, China
Purpose: To introduce a modified transjugular intrahepatic portosystemic shunt (TIPS), percutaneous transhepatic intrahepatic portosystemic shunt (PTIPS), and to evaluate its feasibility and efficacy
in patients with variceal bleeding with chronic portal vein occlusion
(CPVO) after splenectomy.
Material and methods: 24 cirrhotic patients with CPVO after splenectomy receiving PTIPS between 2010 and 2015 were enrolled in
this retrospective study. Indication was variceal bleeding. Success
rates, efficacy, and complications were evaluated, with comparison
of pre- and post-portosystemic pressure gradient (PPG). Patients’
clinical outcomes and shunt patency were followed periodically.
Results: PTIPS was successfully placed in twenty-two patients
(91.7%) and failed in two. Mean PPG fell from 23.1±6.1 mmHg to
12.4±3.4 mmHg after successful PTIPS (P<0.05). No fatal procedural
complications were observed. During the median follow-up of 29
months, shunt dysfunction appeared in five cases with four rebleeding. Hepatic encephalopathy appeared in four cases. Three patients
died due to rebleeding, hepatic failure and pulmonary disease,
respectively. The other patients remained asymptomatic and shunt
patency.
Conclusion: PTIPS is a modified TIPS procedure with high success
rate, and it is safe and effective for variceal bleeding with CPVO after
splenectomy.

1406.4
Outcomes of percutaneous portal vein intervention in a single
UK paediatric liver transplantation programme
J.V. Patel1, J. Mahaveer1, R. Patel2, N. Tahir1, S. Rajwal3, P. McClean3
1Dept of Radiology, Leeds General Infirmary, Leeds Teaching Hospitals
NHS Trust, Leeds, United Kingdom, 2School of Medicine, University
of Cambridge, Cambridge, United Kingdom, 3Dept of Paediatric
Hepatology, Leeds General Infirmary, Leeds Teaching Hospitals NHS
Trust, Leeds, United Kingdom
Purpose: To describe the mid and long-term outcomes of treatment
of portal vein (PV) stenosis/thrombosis following paediatric liver
transplantation.
Material and methods: 227 children received 255 transplants
between 01/11/2000 and 30/09/16. Median age at transplantation
was 3.1 years (range 0.05-17.75). 30 patients developed portal vein
stenosis or thrombosis: 7 patients had operative PV reconstruction, 2 had no treatment, and 21 had percutaneous intervention.
Retrospective clinical, procedural and outcome data on the latter 21
patients was collected and is presented.
Results: 21 patients, median age 1.72 years (range 0.4-16.2), underwent 42 procedures with percutaneous transluminal angioplasty
(PTA) or stenting. 37 procedures were for PV stenosis and 5 for PV
thrombosis. Treatment was with primary PTA, with stenting reserved
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for suboptimal PTA result or restenosis <3 months. 28 procedures
were performed with PTA and 13 with stenting. Median trans-stenotic pressure gradients of 10 mmHg (range 2-22) and 2mmHg
(range 0-10) were measured pre and post intervention respectively. Technical success (>50% reduction in mean pressure gradient or absolute pressure gradient ≤4mmHg) was achieved in 41 procedures. Failure to recanalise a thrombosed PV occurred in 1 procedure. There were no major procedural complications. Patients were
followed up with serial Doppler ultrasound surveillance. KaplanMeier estimated median primary patency was 9.9 months, with primary assisted patency of 95% after median follow-up of 45.3 months
(range 6.5-171.6).
Conclusion: With on-going surveillance, excellent patency rates can
be achieved following percutaneous intervention for portal vein stenosis/thrombosis post paediatric liver transplantation.

1406.5
Portal vein malignant thrombus recanalisation by endoportal
RFA with metal stent placement (VesOpen procedure):
rationale, technique, and application
M. Mizandari1, T. Azrumelashvili1, N. Habib2
1Diagnostic and Interventional Radiology, Tbilisi State Medical

University, High Technology Medical Center - University Hospital, Tbilisi,
Georgia, 2Surgery and Oncology, Imperial College London, London,
United Kingdom
Purpose: A novel technique for portal vein (PV) malignant thrombus
recanalisation is presented.
Material and methods: Eighteen patients underwent percutaneous
endoportal RF treatment attempts. The PV tributary was accessed
under US guidance; manipulation by a 5-Fr-diameter guiding catheter was used to conduct the guidewire across the blocked segment and portography was performed. Fifteen watts power was
applied for 2 minutes using a bipolar endoluminal RF device (Habib™
EndoHPB, EMcision Ltd., London, UK) placed in the blocked PV segment with the guidewire. The number of RF application sessions
depends on the tumour thrombus extent as shown on portography.
After RF application, a self-expanding 14-mm-diameter vascular
stent was positioned, and PV patency restoration was documented
by final portography. The procedure was completed by procedure
track RF ablation and/or coil embolisation.
Results: The procedure was completed in 13 (72.2%) cases; in 3
(16.7%) cases, we could not conduct the wire across the thrombus
and in 2 (1.1%) cases, we could not conduct the RF device and the
procedure was completed by stenting. The portal vein obstructed
segment showed restored blood flow in all completed cases as documented by postprocedural portography, follow-up Doppler, and
CT studies; this resulted in liver function improvement in 8 (61.5%)
cases of the 13 cases with procedure technical success. Recanalised
PV patency varied from 3 weeks to 22 months; 4 cases underwent
successful TACE procedure after PV recanalization.
Conclusion: PV thrombus percutaneous recanalisation by endoportal RFA with subsequent stenting is an effective technique and
should be suggested as a possible treatment option for patients
with HCC and PVT.
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1406.6
Portal vein embolization with an ethylene–vinyl alcohol
copolymer: a histopathological analysis
J. Urbano1, V. Castellano Megias2, M.E. Arias-Laverde1,
M. Cabrera Gonzalez1, A. Alonso Burgos1, A. Celdran Uriarte3
1Vascular & Interventional Radiology, Jiménez Díaz Foundation
University Hospital, Madrid, Spain, 2Pathology Department, Jiménez
Díaz Foundation University Hospital, Madrid, Spain, 3Surgery
Department, Jiménez Díaz Foundation University Hospital, Madrid,
Spain
Purpose: Presurgical portal vein (PV) embolization can be performed with different embolic agents, and the superiority of any of
them has not been demonstrated. Preserving the function of the
embolized liver is crucial when contralateral hypertrophy fails or
when the patient cannot be operated on. An ethylene–vinyl alcohol-copolymer (EVOH) liquid embolic has not been deeply studied for this indication. The preliminary histological findings after PV
embolization with EVOH are shown.
Material and methods: Histopathological analysis was performed
on 12 right hepatectomies that had previously been embolized with
EVOH 5 to 8 weeks before. A mean of 25.3 ml (range 13–36) of EVOH
was used to fully occlude the right portal branches. Pre- and postembolization PV hemodynamic studies were performed.
Results: Macroscopic occlusions in portal branches were complete
without recanalization. Embolus consisted of black material surrounded by a reparative foreign body reaction composed of multinuclear giant cells without an acute inflammatory component.
Microscopically, the embolic material systematically entered into the
portal spaces. There was no disruption of the venous wall or migration of EVOH into the portal space or into hepatic parenchyma. No
areas of cytolysis or regenerative phenomena were found in the
liver tissue. Mean pre- and immediately postembolization PV pressure were 11 mmHg and 15.4 mmHg, respectively.
Conclusion: EVOH causes deep, extensive, and irreversible occlusions both on macro- and microscopic analysis. No cytolytic or
regenerative phenomena have been identified. EVOH deposits and
fibroinflammatory changes were limited to the occluded lumens
and walls of either macro- or microscopic PV.

Free Paper Session
Oncology 1
1407.1
Systemic T cell reactivity with respect to immune status and
survival following ablative treatment of locally advanced
pancreatic cancer by irreversible electroporation
H.J. Scheffer1, A.G. Stam2, L.G. Vroomen3, T.D. de Gruijl2,
M.R. Meijerink1
1Radiology, VU University Medical Center, Amsterdam, Netherlands,
2Oncology, VU University Medical Center, Amsterdam, Netherlands,
3Radiology and Nuclear Medicine, VU University Medical Center,
Amsterdam, Netherlands
Purpose: For patients with locally advanced pancreatic cancer
(LAPC), ablation through irreversible electroporation (IRE) may offer
a novel therapeutic option. IRE induces apoptosis of tumor cells by
creating nanopores through high-voltage electric pulses. This leaves
much of the vasculature intact, allowing for effective immune infiltration. We investigated the induction of systemic antitumor immunity following IRE treatment in an immune monitoring pilot study.
Material and methods: In the first ten patients enrolled in a clinical trial exploring the safety and efficacy of percutaneous imageguided IRE in LAPC (the PANFIRE study), flow cytometric analysis was
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performed to determine the frequency and activation state of various lymphocytic and myeloid subsets in pre- and post-treatment
peripheral blood samples. Systemic T cell responses to the pancreatic cancer-specific antigens mesothelin and Wilms Tumor (WT)-1
were determined after in vitro stimulation at baseline and at 2 weeks
and 3 months after IRE.
Results: A transient decrease in systemic regulatory T cell (Treg) frequencies and a simultaneous transient increase in activated T cells
was found, consistent with the temporary lifting of Treg-imposed
immune suppression after the IRE procedure. In addition, we found
post-IRE boosting of a pre-existing WT-1-specific T cell response in
two out of three patients as well as the de novo induction of these
responses in another two patients. There was a trend pertaining to
these WT-1 T cell responses being related to a longer overall survival
(p=0.055).
Conclusion: Our findings are consistent with a systemic immune
stimulatory effect of IRE and support the combination of percutaneous IRE with therapeutic immune stimulation.

1407.2
Prospective randomized controlled trial comparing efficacy
of microwave ablation and radiofrequency ablation for the
treatment of hepatocellular carcinoma in patients with a
chronic liver disease
N. Vietti-Violi1, R. Duran1, B. Guiu2, C. Aubé3, P.E. Bize4, I. Pache5,
P. Deltenre5, J.-F. Knebel6, A. Denys1
1Radiology, Lausanne University Hospital, Lausanne, Switzerland,
2Department of Radiology, Saint-Eloi University Hospital - Montpellier
School of Medicine, Montpellier, France, 3Radiology, CHU Angers,
Angers, France, 4Radiology, Clinique de Genolier, Genolier, Switzerland,
5Gastro-enteroloy, Lausanne University Hospital, Lausanne,
Switzerland, 6Radiology and Clinical Neurosciences, Lausanne
University Hospital, Lausanne, Switzerland
Purpose: We performed the first prospective randomized multicentric study comparing the efficacy of radiofrequency ablation (RFA)
and microwave ablation (MWA) in terms of local tumor progression
and survival in patients with hepatocellular carcinoma (HCC) <4cm
with chronic liver disease.
Material and methods: From 2011 to 2015, we prospectively randomized patients with HCC with ≤3 lesions of ≤4cm non-surgical candidates. Our final groups consisted of group RFA (n=73, 15%
female, 73% Child–Pugh A, 104 lesions treated) and group MWA
(n=71, 17% female, 80% Child–Pugh A, 98 lesions treated). The primary outcome was rate of local tumor progression (LTP) at 1 year in
the intention-to-treat analysis. Secondary outcomes included time
to progression (TTP), incomplete treatment rate, safety, and survival
time.
Results: We found no difference in LTP at 1 year of follow-up (RFA:
LTP 2.8%; MWA: 5%, p=0.65) and at more than 20 months of followup (RFA: LTP 8.6%; MWA: 7.1%, p=0.98). Mean TTP was not different
[RFA 15 months (SD: 7) and MWA 12 months (SD: 8); p=0.48]. This was
confirmed by competiting risk and inverse probability of censoring
weighting analyses accounting for transplantation or death. Rate
of incomplete treatment after one session of thermoablation was
similar (4% and 5%, respectively; p=0.93). No major complication
occurred. Two grade 4 complications (SIR classification) occurred,
both in MWA group. Rate of survival at 20 months was 88.5% and
88.8%, respectively (p=0.88).
Conclusion: In a prospective randomized study with patients with
HCC eligible for thermoablative treatment, we found no difference
in local tumor progression and survival at more than 20 months of
follow-up for lesions treated by RFA or MWA.
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1407.3
Toward transpulmonary chemoembolization with degradable
starch microscpheres: systematic analysis of local and systemic
effects in a porcine model
A. Barabasch1, S. von Stillfried2, A. Sander1, M.F. Schulze-Hagen1,
F. Pedersoli1, M. Zimmermann1, P. Bruners1, C.K. Kuhl1, P. Isfort1
1Department of Diagnostic and Interventional Radiology, RWTH
Aachen University Hospital, Aachen, Germany, 2Institute of Pathology,
RWTH Aachen University Hospital, Aachen, Germany
Purpose: To systematically investigate local and systemic effects
of transpulmonary chemoembolization (TPCE) with degradable
starch microspheres (DSM) and doxorubicin. The long-term goal
was to establish DSM-TPCE as a treatment option for pulmonary
malignancies.
Material and methods: Nine pigs underwent TPCE via a catheter
placed in the right or left lower lobe pulmonary artery (LLPA) and
bland embolization (TPE) of the contralateral LLPA . Pulmonary arterial pressure, heart rate, and oxygenation were recorded immediately before and at 1, 3, 5, and 10 minutes after treatment. To investigate possible non-target embolization, animals underwent cerebral MRI. Animals were sacrificed after a contrast-enhanced chest
CT for pathologic examination 12 (3), 24 (3), and 72 hours (3) after
treatment.
Results: Mean injected DSM dose until stasis was similar in TPCE and
TPE (4.2±1.4 vs. 4.5±1.5 mL). Pulmonary arterial pressure increased
significantly 3 minutes after treatment (TPE: 17±5, before vs. 27±7
mmHg, 3 minutes after the treatment and TPCE: 22±6, before vs.
36±8 mmHg, 3 minutes after the treatment). No systemic cardiovascular effects, i.e., no change in heart rate or oxygenation prevs. post-TPCE or TPE were observed. No evidence of structural lung
damage or permanent perfusion obstruction was observed on contrast-enhanced CT. No non-target embolization was found on cerebral MRI. Pathologic assessment revealed nonspecific local inflammation of the lung parenchyma, with increasing degree from 12 to
72 hours after treatment.
Conclusion: In this large-animal modal, TPCE and TPE appear to be
feasible and safe. Only a clinical, asymptomatic, mild increase in pulmonary arterial pressure was observed. Non-target embolization to
the brain did not occur. TPCE as well as TPE did not cause significant
damage to the normal lung parenchyma.

1407.4
Extended liver venous deprivation: the most powerful
interventional radiology technique for liver preparation before
major hepatectomy
B. Guiu1, L. Piron1, L. Escal1, J. Delicque1, F. Quenet1, E. Deshayes2
1Radiology, St-Eloi University Hospital, Montpellier, France, 2Nuclear
Medicine, ICM, Montpellier, France
Purpose: Relatively high rates of post-hepatectomy liver failure
(PHLF) have been reported after portal vein embolisation (PVE)
or ALPPS despite adequate future remnant liver (FRL) volume. The
FRL function is probably a better endpoint than the FRL volume
for deciding if resection needs to be performed and can be calculated by 99mTc-mebrofenin hepatobiliary scintigraphy (HBS). The aim
of this study was to assess the safety and efficacy of extended liver
venous deprivation (eLVD), i.e. combination of right PVE and right
and middle hepatic vein embolisation before major hepatectomy
for FRL functional increase.
Material and methods: eLVD was performed in patients without cirrhosis referred for major hepatectomy in the context of small FRL
(baseline FRL<25% of the total liver volume or FRL function<2.69%/
min/m2). All patients underwent 99mTc-mebrofenin HBS and computed tomographic evaluations.
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Results: Ten consecutive patients underwent eLVD before surgery for liver metastases (n=8), Klatskin tumour (n=1) and gallbladder carcinoma (n=1). The FRL function increased by 64.3%
(range=28.1–107.5%) at day 21. In patients with serial measurements,
the FRL function was maximum at day 7 (+65.7±16%). The FRL volume increased by +53.4% at 7 days (+25±8 cc/day). Thirty-one days
(range=22–45 days) after eLVD, 9/10 patients underwent resection.
No PHLF (“50-50” criteria or peak bilirubin>7 mg/dL) was reported.
Two grade II and one grade III complications (Dindo–Clavien classification) occurred. No patient died within 90 days following surgery.
Conclusion: eLVD is safe and provides marked and very rapid
increase in liver function, unprecedented for an interventional radiology procedure. If these results are confirmed prospectively, this
technique could replace PVE and challenge ALPPS.

1407.5
Preliminary characterization of a novel coaxial electrochemical
ablation device
G.J. Nadolski, J. Wildenberg, S. Hunt, T. Gade
Radiology, Hospital of the University of Pennsylvania, Philadelphia, PA,
United States of America
Purpose: Electrochemical ablation (ECh) involves the percutaneous
application of direct current to induce toxic pH changes in tumors.
Compared with thermal ablation, ECh allows tailoring of the ablation
margins by (i) limiting heat sink and (ii) enabling real-time magnetic
resonance (MR) imaging to monitor the ablation. Here we describe
the design of a novel ECh device and characterize its physical properties, including electrical resistance and magnetic susceptibility.
Material and methods: A coaxial ECh ablation device was designed
using the CAD software. Electrical resistance for the device was measured using an ohmmeter. Magnetic susceptibility of the device was
determined in a water bath phantom using the Siemens Avanto MR
imaging system operating at 1.5Tesla.
Results: The prototype coaxial ECh ablation device consisting of a
central platinum anode encased by a size and shape adjustable nitinol cathode cage was successfully manufactured. Electrical testing demonstrated an average internal resistance of 0.41Ω (σ=.059)
in the nitinol tines and 0.027Ω (σ=.0042) in the platinum anode. MR
images of the standalone device in a water bath phantom demonstrated minimal magnetic susceptibility, enabling a clear delineation of the ablation zone. The theoretical minimum diameter for the
zone of ablation that is resolvable on MR imaging was calculated to
be 17.9mm, given an average susceptibility artifact of 5.47mm in the
tines (σ=.472mm) and 6.95mm in the anode.
Conclusion: A novel coaxial ECh ablation device was fabricated
and demonstrated favorable physical properties to enable concurrent MR monitoring of the ablation with the potential for real-time
adjustment of the ablation zone.

1407.6
Single-injection dual-phase cone-beam computed tomography
(CBCT) demonstrates occult HCCs and influences patient’s
intraprocedural management in the course of TACE
P. Lucatelli1, M. Bezzi2, S. Zilahi de Gyurgyokai2, F. Fanelli3,
D. Boutboul4, C. Ricci1, R. Argirò2
1Vascular and Interventional Radiology Unit, University of Siena, Siena,
Italy, 2Vascular and Interventional Radiology Unit, Sapienza University
of Rome, Rome, Italy, 3Interventional Radiology Unit, Department
of Radiological Sciences, Sapienza - University of Rome, Rome, Italy,
4Engineering Department, Europe chez GE Healthcare, Paris, France
Purpose: To evaluate the role of dual-phase cone-beam computed
tomography (DPCBCT) in indicating occult HCC and its impact on
intraprocedural management in cirrhotic patients undergoing TACE.
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Material and methods: Imaging timeline included a pre-procedural MDCT within 1 month from the planned DPCBCT treatment.
Comparison of HCC lesion visualization among techniques was performed. Two interventional radiologists together evaluated the
datasets assessing the presence/absence of lesion, their morphology, and enhancement pattern. Fifty-six cirrhotic patients referred
for TACE for hypervascular HCC were prospectively enrolled.
DPCBCT was performed in all patients with standard delay of acquisition (first phase after 8 seconds; second phase within 30 seconds),
and intra-arterial injection was performed in the proper hepatic
artery (parameter adjusted to patient’s vasculature caliber).
Results: Pre-procedural MDCT detected 157 hypervascular nodules,
of which 144 exhibited typical HCC behavior and 13 exhibited typical benign aspects. DPCBCT detected 185 nodules, confirming the
157 aforementioned lesions and 28 occult HCCs with typical behavior, thereby providing an occult HCC nodule rate of 19.4% and statistically significant difference in lesion visualization among techniques (P < 0.05). In all patients, the nodules were intra-procedurally
treated.
Conclusion: DPCBCT demonstrated a significant rate of occult
lesions that could be defined as HCC because of the multiphasic
nature of this novel imaging modality. This high tumor burden significantly impacted patient management by identifying a subgroup
of patients with particularly aggressive tumors.

Free Paper Session
Embolotherapy
1408.1
Use of Amplatzer vascular plugs in patients with congenital
heart disease (CHD)
P. Jagia, S. Sharma
Dept. of Cardiovascular Radiology and Endovascular Interventions, All
India Institute of Medical Sciences, Delhi, India
Purpose: To present the role of Amplatzer vascular plugs (AVPs) in
vascular embolisation in patients with congenital heart disease
(CHD).
To the best of our knowledge, this is one of the largest case series
that describes the use of AVPs for vascular embolisation in patients
with CHD.
Material and methods: A retrospective review of procedures
employing AVP at our institute between January 2005 and June 2016
was performed. AVP was used for embolisation and it has different
models so as to fit different vascular sizes, anatomies and varying
haemodynamic situations. Indications for the use of AVP, type and
number of AVP used and follow-up details were determined.
Results: A total of 76 AVPs of all 4 types were implanted in 56
patients.
Nineteen (28%) vessels were occluded using AVP type I, while 51
(67%) received AVP II. Four patients received AVP III, while two
patients received AVP IV. The major indications for embolotherapy
included embolisation of pulmonary arterio-venous malformations
(n=30), pulmonary aneurysms (n= 3), coronary and systemic AVMs
(n=10), aorto-pulmonary collaterals (n=19), closure of patent BlalockTaussig shunt (n =5), patent ductus arteriosus (PDA) (n=3), and venovenous collaterals (n =2).
In total, 97% of the plugs could be deployed successfully with target vessel occlusion. No procedure-related complications occurred.
Conclusion: AVPs are the preferred devices to occlude a variety of
abnormal vascular channels, particularly in medium and large vessels where coils are ineffective.
AVP II was most commonly used and was found to be particularly
useful in the closure of vessels with high flow.
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1408.2
Safety and efficacy in the use of superselective radiofrequency
embolization wires in small animal arteries
M. Guimaraes
Interventional Radiology, Medical University of South Carolina,
Charleston, SC, United States of America
Purpose: To investigate the safety and efficacy of selective radiofrequency wire embolization (RFE) of small arteries in a swine model.
Material and methods: The arterial closure experiments were performed in 2 pigs, one acutely and one with a 7-day follow-up. A
microcatheter compatible guidewire with an RF active tip was navigated under fluoroscopic guidance to 12 (acute) and 13 (7-day follow-up) arteries located in the thigh, liver, and left kidney. Inclusion
criteria were arteries with an inner diameter of 1.5–2.5 mm. The animals’ activated clotting time was kept between 140 and 170 seconds
with intravenous heparin administration. Energy was applied at
increasing power levels up to 40 W for a variable time up to 60 seconds until an electrical impedance change was observed, indicating
vessel occlusion. The RFE wire was then retracted and occlusion was
evaluated by digital subtracted arteriogram (DSA). For the 7-day survival animal study, the patency of the target arteries was analyzed
by DSA.
Results: Of the 25 targets, 23 were successfully occluded and one of
the remaining two targets was a trifurcating vessel. The inner diameter mean size of the treated arteries was 2.0 ± 0.3 mm. The activation time was 64 ± 32 seconds including the four vessels requiring
double treatment. No acute complication, such as vessel rupture/
distal embolization, was detected angiographically. Of the 13 vessels
treated in the survival study, 10 remained occluded at 7 days.
Conclusion: In this animal model, the use of the RFE wire seems to
be safe and efficacious in the selective embolization of the small
thigh, liver, and kidney arteries.

1408.3
Selective occlusion of splenic artery aneurysms with the
coil packing technique: the impact of packing density on
recanalization correlated between contrast-enhanced MR
angiography and digital subtraction angiography
M. Wojtaszek1, K. Lamparski2, E. Wnuk 2, T. Ostrowski3, R. Maciag2,
K. Korzeniowski2, O. Rowinski2
1Vascular Unit, East Kent Hospitals University Foundation NHS Trust,
Canterbury, United Kingdom, 22nd Department of Clinical Radiology,
The Medical University of Warsaw, Warszawa, Poland, 3Department
of General and Endocrine Surgery, The Medical University of Warsaw,
Warsaw, Poland
Purpose: The aims of the present study were to evaluate the correlation between coil packing densities after treatment using fibered
detachable coils and rates of splenic artery recanalization and
to assess a post-treatment surveillance protocol using contrastenhanced MRA.
Material and methods: The review evaluated 16 patients (4 men;
mean age 46.7 years, range 28–79 years) who underwent selective
splenic artery aneurysm (SAA) embolization between June 2012 and
March 2016 using fibered embolization coils. SAAs were treated by
selective coil packing (CP) or stent-assisted coil exclusion (SAC). The
first surveillance CE-MRA was performed at 3 months. Aneurysm
occlusion was classified as follows: class 1, complete occlusion; class
2, residual neck; and class 3, residual aneurysm, as proposed by Roy
et al.
Results: The largest mean SAA diameter was 18.05 ± 5.59 mm.
Primary CP was used in 13 patients, whereas SAC was used in 3
patients. Complete aneurysm occlusion was observed in 7 patients
(43.8%). Sac reperfusion occurred in 9 patients (56.2%) and was
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demonstrated in all 9 patients on CE-MRA and in 6 of the 9 patients
on DSA. There was a significant difference in the incidence of recanalization between CP and SAC on CE-MRA. No sac reperfusion or coil
compaction was observed in aneurysms in which a packing density
of 29% was achieved, irrespective of the embolization method.
Conclusion: Excellent mid-term results of CP for SAAs depend on
coil packing density where the coil volume must amount to approximately a quarter of the aneurysm volume. Follow-up should involve
CE-MRA as it is superior than DSA in detecting aneurysm recanalization and coil compaction.

1408.4
Ten years experience with an Onyx embolic agent in the
percutaneous treatment of type II endoleaks
P.G. Nardis1, F. Fanelli2, M. Bezzi1, M. Corona1, F. Basilico1,
L. Ginanni Corradini2, C. Catalano1
1Department of Radiology - Vascular and Interventional Radiology
Unit, Sapienza University of Rome, Rome, Italy, 2Interventional
Radiology Unit, Department of Radiological Sciences, Sapienza University of Rome, Rome, Italy
Purpose: To report our experience in the treatment of type II
endoleaks using an Onyx embolic agent.
Material and methods: From January 2007 to January 2017, 14
patients showed type II endoleaks after TEVAR and 25 patients
showed enlargement of the sac/false lumen revascularization after
EVAR. EVAR included only the transarterial approach with embolization of the feeding vessels in 13 (52%) patients, a direct translumbar puncture of the sac in 11 (44%) patients, and a combination of
the transarterial approach and direct puncture in 1 (4%) patient. In
nineteen cases (76%), a combination of coils and the Onyx embolic
agent was used, whereas in the remaining 6 (24%) patients, only the
Onyx embolic agent was injected into the sac. Catheterization and
embolization of the sac/false lumen was obtained via the left subclavian artery or retrogradely between the stentgraft and the aortic
wall in all 14 patients undergoing TEVAR. In 6 (43%) patients, a combination of coils and the Onyx embolic agent was used, whereas in
the remaining 8 (57%) patients, only the Onyx embolic agent was
injected.
Results: Technical success was obtained in all patients with immediate exclusion of the endoleak. All patients complained of mild lumbar-thoracic pain during injection of the DMSO polymer; no cases
of non-target embolization were observed and no one experienced
tissue necrosis after the procedure. After a mean follow-up of 49
months, only 3 (8%) patients showed recurrence of type II endoleaks with enlargement of the sac. In 1 patient, a second embolization
was performed, whereas in the other 2 patients, surgical conversion
was required.
Conclusion: The Onyx embolic agent was an effective and safe tool
for the treatment of type II endoleaks.

1408.5
Efficacy and safety of balloon-assisted scleroembolotherapy
(BAST) for subcutaneous high-flow arteriovenous
malformation in the head and neck
M. Aoshima, S. Imai, T. Nakasato, H. Fujimaki, R. Yamakuni
Vascular and Interventional Radiology, Southern TOHOKU Research
Institute for Neuroscience, Koriyama, Japan
Purpose: We have developed a new scleroembolotherapy technique, balloon-assisted scleroembolotherapy (BAST), for subcutaneous high-flow arteriovenous malformation (AVM) using a micro-balloon catheter to control blood flow. The purpose of this study was
to evaluate the effects and safety of BAST for AVMs in the head and
neck.
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Material and methods: Nine patients with subcutaneous AVMs
treated from February 2014 to January 2016 were enrolled. Fifteen
sessions were performed. Contrast-enhanced computed tomography (CT) was performed before each treatment session, and the size
of the lesion was measured. Bilateral external carotid arteries were
occluded by balloon catheters (5.2 Fr, φ 9 mm), through which a
micro-balloon catheter (2.7 Fr, φ 4.0 mm) was inserted. The feeding
arteries were selected by the micro-balloon catheter, and sclerotic
agents were injected. Sclerotic agents were absolute ethanol, polidocanol, and/or monoethanolamine oleate foam. Follow-up CT was
performed 1 month after each procedure. The size of the lesion was
evaluated based on the following criteria: complete response (CR),
disappearance of the target lesion; partial response (PR), 50%–100%
reduction in the size of the target lesion; stable disease (SD), neither
sufficient shrinkage to qualify for PR nor enlargement of the lesion;
and progressive disease (PD), enlargement of the lesion. We define
effective rate as (CR+PR)/all lesions×100(%).
Results: The percentages of lesions evaluated as CR, PR, SD, and PD
were 27%, 47%, 20%, and 7%, respectively. The effective rate was
73.3%. No major complications occurred.
Conclusion: BAST for high-flow AVMs in the head and neck was
effective and relatively safe in this cohort.

1408.6
Amplatzer vascular plug anchoring technique (AVP-AT) for
additional microcoil embolization of a short internal iliac
artery under unstable support of a delivery system
M. Inoue1, S. Nakatsuka1, H. Yashiro1, M. Tamura1, K. Maeshima2,
H. Torikai1, S. Oguro1, M. Jinzaki1
1Diagnostic Radiology, Keio University School of Medicine, Tokyo,
Japan, 2Emergency, Keio University School of Medicine, Tokyo, Japan
Purpose: AVPI is a reliable embolic material; however, recanalization
of AVPI has been reported. Therefore, we have been using AVPI in
combination with coils to decrease the possible risk of recanalization. During embolization of a short internal iliac artery (IIA), a guiding sheath is unstable or slips out of the IIA after deployment of AVPI
in the IIA. Therefore, it is sometimes difficult to put additional coils
proximal to AVPI in IIA.
To evaluate the feasibility of the Amplatzer vascular plug anchoring technique (AVP-AT) in stabilizing a delivery system for additional
microcoil embolization.
Material and methods: This retrospective study included four
patients who underwent embolization of IIA prior to endovascular aortic repair (three patients) and IIA aneurysm (one patient). In
all cases, AVPI was deployed through a guiding sheath in IIA without detaching of AVPI from a delivery wire to stabilize the guiding
sheath in IIA. Then, a microcatheter was advanced through the same
guiding sheath coaxially into IIA. Finally, additional microcoil embolization around and proximal to AVPI was performed.
Results: AVP-AT was successful in all cases. Because the guiding
sheath was stabilized in the proximal portion of IIA by the delivery
wire, microcoils were able to be packed tightly around and proximal
to AVPI.
Conclusion: AVP-AT stabilized a guiding sheath and enabled the
deployment of micorcoils tightly in the proximal portion of IIA
precisely.
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1505.1
CT visibility of different types of embolic materials with
particular deep penetration into the liver: 40-μm visible bead
versus iodized oil
D. Vollherbst1, T.L. Gockner2, T.D. Do3, K. Holzer4, C. Mogler5,
P. Flechsig6, A. Harms4, C.L. Schlett3, P.L. Pereira7, H.U. Kauczor3,
G.M. Richter8, C.M. Sommer3
1Department of Neuroradiology, University Hospital Heidelberg,
Heidelberg, Germany, 2Diagnostic and Interventional Radiology,
University Hospital Mainz, Mainz, Germany, 3Diagnostic and
Interventional Radiology, University Hospital Heidelberg, Heidelberg,
Germany, 4Institute of Pathology, University Hospital Heidelberg,
Heidelberg, Germany, 5Pathology, University Hospital München Rechts
der Isar, Munich, Germany, 6Clinic for Nuclear Medicine, University
Hospital Heidelberg, Heidelberg, Germany, 7Radiology, Minimally
Invasive Therapies and Nuclearmedicine, SLK-Clinics GmbH Heilbronn,
Ruprecht-Karls-University Heidelberg, Heilbronn, Germany, 8Clinics for
Diagnostic and Interventional Radiology, Klinikum Stuttgart, Stuttgart,
Germany
Purpose: To compare CT visibility of different types of embolic
materials with particular deep penetration into the liver.
Material and methods: Twelve pigs underwent embolization of
a liver lobe: iodized oil (n=2; I), 40-μm standard bead suspended
in normal saline (n=2; II), 40-μm visible bead suspended in normal
saline (n=2; III), iodized oil (n=2; IV), 40-μm visible bead suspended
in normal saline/iodinated contrast material (n=2; V), or 40-μm visible bead suspended in normal saline/iodinated contrast material/
heparin (n=2; VI). Animals were sacrificed 1 hour (I–III) or 1 week (IV–
VI) after embolization. CT was performed before sacrifice (I–VI) and
also after embolization (IV–VI). Study endpoints included X-ray visibility on CT and acute/sub-acute tissue reactions on histopathology
studies.
Results: CT visibility with linear and patchy contrast within the
embolized liver lobe was demonstrated for I/III/IV/V/VI. For II, there
was no CT visibility. The degree of CT visibility was higher for I/
IV than for III/V/VI. During follow-up, CT visibility decreased in the
sub-acute groups (IV–VI). On histopathology studies, all three types
of embolic material were detected within arteries, arterioles, and
sinusoids, but with a pronounced sinusoidal distribution pattern
for I/IV compared with that for II/III/V/VI. Hyperemia, as an early tissue reaction after embolization, occurred in the acute groups (I–III).
In the sub-acute groups, tissue necrosis was only observed for V (in
the center of the portal fields) and VI (exceeding the portal fields).
Cellular inflammation was obvious for IV.
Conclusion: CT visibility of different types of embolic materials with
particular deep penetration into the liver is qualitatively (but not
quantitatively) comparable. Trifecta consisting of CT visibility, tissue
necrosis, and biocompatibility is only achieved after embolization
with a 40-μm visible bead.

1505.2
Conductivity rise during irreversible electroporation: true
permeabilization or heat?
A.H. Ruarus1, L.G. Vroomen1, H.J. Scheffer2, M.R. Meijerink1
1Radiology and Nuclear Medicine, VU University Medical Center,
Amsterdam, Netherlands, 2Radiology, VU University Medical Center,
Amsterdam, Netherlands
Purpose: Irreversible electroporation (IRE) uses high-voltage electric
pulses to induce cell death. Although the working mechanism is primarily non-thermal, development of secondary Joule heating does
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occur. This study investigated whether the observed conductivityrise is accountable to an increased cellular permeabilization or to
secondary Joule heating.
Material and methods: IRE was performed in a gelatin tissue phantom and in potato tubers using continuous vs. sequential pulsing
protocols (10-90 vs. 10-30-30-30). Temperature was measured using
fiber-optic probes. After temperature returned to baseline, 100 additional pulses were delivered. Seven patients, with colorectal liver
metastases (CRLM; COLDFIRE-2 trial: NCT02082782), received 10
additional pulses for 1 electrode pair after a 10-minute cool-down
period. Primary efficacy rate of 30 CRLM patients was compared to
the mean conductivity-rise.
Results: In both mediums the temperature- and conductivity-rise
was higher for the continuous pulsing protocol (means: gel 13.05 vs.
9.55°C and 9A vs. 7A; potato 12.70 vs. 10.53°C and 6.0A vs. 6.5A). After
cooling-down, conductivity returned to baseline in the gel phantom
and nearly to baseline in the potato. The current of the first pulse
was higher in a gel phantom of 40 degrees Celsius, compared to a
gel phantom of 20 degrees Celsius. The conductivity also decreased
after cooling-down (compared to the peak-amperage) in all 7 CRLM
patients, although baseline values were not reached. There was a
positive correlation found between conductivity-rise and efficacy
(Pearson’s r(2)=0.02).
Conclusion: The observed conductivity-rise during IRE is not solely
accountable to a true tissue effect, but also subsidiary to the development of heat. Although there is a correlation between conductivity-rise and efficacy the widespread adoption may have been premature, since this endpoint lacks clinical practicability and the cutoff value defining successful ablation is not applicable for all tumor
types, leading to overtreatment and an increased risk of thermal
damage.

1505.3
Respiratory level tracking with visual biofeedback to
facilitate consistent level of breath-hold after image-guided
interventions
W.J. Heerink1, M.D. Dorrius1, H.J.M. Groen2, R. Vliegenthart1,
M. Oudkerk 3
1Radiology, University Medical Center Groningen, Groningen,
Netherlands, 2Pulmonology, University Medical Center Groningen,
Groningen, Netherlands, 3Center for Medical Imaging, University of
Groningen, Groningen, Netherlands
Purpose: To present and evaluate a new respiratory level biofeedback system that aids the patient in returning to a consistent level of
breath-hold after image-guided interventions.
Material and methods: The respiratory motion was recorded using
a marker-less 3D depth camera mounted on a CT table. It measures the mean depth to the thorax and abdomen (dmean) in realtime. After initial breath-hold, the system was calibrated, and subsequently, visual biofeedback was provided on a screen to the patient
and radiologist as a ball moving up and down with respiration, with
a stationary circle representing the initial level of breath-hold.
Using spirometry, a conversion factor from dmean to relative lung
volume (mL) was determined in 8 healthy volunteers in the supine
and prone positions. Volunteers were given breathing instructions
and asked to return to their initial level of breath-hold 10 times in
both positions with and without visual biofeedback. For both positions, the mean deviation in lung volume from the initial breathhold and its standard deviation (SD) were determined with and without biofeedback using independent sample t-tests for comparison.
Results: The mean deviations from initial breath-hold were
169±153mL and 234±194mL in the supine and prone positions,
respectively, without the use of visual biofeedback. For all volunteers, this was decreased with the aid of biofeedback, with a mean
of 42±36mL (p<0.001) and 30±25mL (p<0.001), respectively.
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Conclusion: The use of a depth camera to provide visual biofeedback increases the reproducibility of breath-hold in healthy volunteers. It has the potential to eliminate targeting errors caused by
respiratory movement in image-guided procedures.

1505.4
Chronic outward force (COF) of self-expanding arterial stents
correlates with neointimal proliferation in swine
M.A. Funovics1, P. Zumstein2
1Cardiovascular and Interventional Radiology, Medical University of
Vienna, Vienna, Austria, 2Vascular Intervention, Biotronik, Bülach,

Switzerland

Purpose: A self-expanding stent exerts a chronic outward force
(COF) on the surrounding vessel wall. COF has been shown to trigger
neointimal proliferation and restenosis in animal experiments when
the stents were extremely oversized. In this study, stents with different expansion forces were implanted in swine with an average oversizing of 10%, which corresponds to clinically used values.
Material and methods: Landrace Yorkshire swine (28-day group)
and Yucatan minipigs (90-day group) were each implanted with
4 doublets of a high COF (LifeStent, Bard) and 4 doublets of a low
COF (AstronPulsar, Biotronik) in the iliac or femoral artery. Diameter
of the stent and vessel was 7 mm and 5.3 mm, respectively. On sections of the arteries with stents in place, the area inside the lamina
elastica interna (IEL) and the area of the lumen were measured. The
difference between these measurements corresponds to the area of
the neointima. COF that the stent exerts on the vessel wall at a given
stent diameter was measured in bench tests for every stent-type.
Results: The mean COF of AstronPulsar and LifeStent were 0.06 and
0.11 N/mm, respectively. High-COF stents showed significantly more
neointimal and IEL area at 28 and 90 days than low-COF stents and
area stenosis tended to be higher. High-COF stents expanded during the observation time; consequently, there was higher absolute
IEL in the high-COF group, which explains that the absolute lumen
area remained similar between groups despite increased neointimal
area in high-COF stents.
Conclusion: Even with moderate oversizing, COF of self-expanding
stents correlates with neointimal proliferation. Potentially, low-COF
stents trigger less restenosis.

1505.5
Feasibility of hepatic interstitial electrochemotherapy in
a porcine model: in vivo evaluation of a newly developed
expandable applicator
F. Pedersoli1, P. Isfort1, A. Ritter1, M. Liebl1, M. Zimmermann1,
M.F. Schulze-Hagen1, E. Dethlefsen1, J. Pfeffer1, M. Baumann2,
C.K. Kuhl1, P. Bruners1
1Department of Diagnostic and Interventional Radiology, RWTH
Aachen University Hospital, Aachen, Germany, 2Biophysical &
Education Engineering, Helmholtz-Institut, RWTH Aachen, Aachen,
Germany
Purpose: Irreversible electroporation (IRE) is a non-thermal technique for local tumor therapy. Electrochemotherapy (ECT) is the
combination of electroporation and local chemotherapy and is
being used to treat tumors of the skin and subcutaneous tissue.
Until now, ECT has not been used for the treatment of tumors in
parenchymal organs like the liver. The aim of our study was to evaluate the feasibility of interstitial ECT using a newly developed, needle-shaped applicator prototype with four expandable electrodes,
which can be used for both injecting the chemotherapeutic agent
inside the tumor and creating an electric field. Compared with common IRE interventions, five electrodes are placed with only one
stitch and are powered together.
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Material and methods: The applicator prototype was placed in two
different liver lobes in 8 swines. In one lobe, electroporation (IRE)
was performed (up to 1500 V, 120 pulses, pulse length 100 µsec)
without additional application of chemotherapy, whereas in another
lobe, electroporation was performed after interstitial injection of
a doxorubicin mixture through the expandable electrodes (ECT).
Contrast-enhanced CT and MRI were performed to evaluate ablation
volumes with a maximum follow-up of 1 week.
Results: Technical success was obtained in 8/8 swines. Follow-up CT
one day after intervention showed a significant (p<0.05) difference
in the ablation volumes of ECT ablations (4.47±1.78 ml) compared
with those of IRE ablations (2.50±0.93 ml). This difference remained
stable during follow-up and was confirmed by MRI.
Conclusion: ECT provides a significant volumetric increase compared with IRE without interstitial injection of chemotherapy.
Further investigations are needed to evaluate its efficacy in a tumor
model.

1505.6
What happens to the drug on an effective drug-coated balloon:
insights into results using a new coating composition
U. Speck1, A. Häckel1, S. Kamann1, M. Löchel2, D. Peters2,
S. Bettink 3, B. Scheller3
1Radiology, Charitè, Berlin, Germany, 2InnoRa GmbH, Berlin, Germany,
3Cardiology, Universitätsklinikum des Saarlandes, Homburg, Germany
Purpose: Local drug delivery by paclitaxel-coated angioplasty balloons is currently the only proven method of restenosis inhibition,
which avoids implants. The presented data further elucidated the
route of the drug to the target tissue and local pharmacological
effects of an additive.
Material and methods: Standard nylon angioplasty balloons were
coated with paclitaxel plus the natural antioxidant resveratrol.
Balloons were investigated for appearance, the precision of the
dose, and drug loss during the in vitro simulated way to the lesion. In
swine, the proportion of drug reaching the target vessel, the transfer
to the vessel wall (HPLC analysis), inhibition of neointimal proliferation, and inhibition of inflammation by resveratrol were determined.
Images of paclitaxel distribution were obtained by matrix-assisted
laser desorption ionization imaging mass spectrometry (MALDI).
Residual paclitaxel on used balloons was measured (HPLC).
Results: Homogeneous white coating with precise dose (±1%) was
achieved. Loss on the way to the lesion was <5%. On inflated balloons in the iliac arteries, 65%±13% of dose was retrieved, whereas
after deflation, 7.1%±6.1% of dose was found in the vessel wall.
MALDI image showed circumferential distribution of paclitaxel in
the vessel. Subsequently, retraction balloons contained 20%±12%
of dose. Inhibition of neointimal proliferation by paclitaxel and antiinflammatory effects of resveratrol were confirmed by histology.
Conclusion: Balloons were successfully coated with paclitaxel/resveratrol matrix. Studies in swine indicate inhibition of neointima
proliferation and potentially beneficial effects of resveratrol. A large
proportion of paclitaxel is available during balloon inflation.
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1506.1
Percutaneous placement of irradiation stents versus
conventional metal stents for unresectable malignant biliary
obstruction: a prospective, randomized, controlled phase 3
trial
H.-D. Zhu1, J. Lu1, G.-J. Teng2, J.-H. Guo1, G.-Y. Zhu1, L. Chen1
1Interventional Radiology & Vascular Surgery, Southeast University,
Zhong-da Hospital, Nanjing, China, 2Department of Radiology, Zhongda Hospital, Southeast University, Nanjing, China
Purpose: To assess the efficacy of an irradiation stent compared
with an uncovered, self-expandable metallic stent (SEMS) in patients
with unresectable malignant biliary obstruction (MBO).
Material and methods: Patients with unresectable MBO from 20
centers in China were randomly assigned to receive percutaneous
placement of an irradiation stent (irradiation stent group, ISG) or
an uncovered SEMS (control group, CG). The primary endpoint was
stent patency. Secondary endpoints included technical success,
relief of jaundice, complications, and overall survival.
Results: The mean (SD) age of 328 trial participants was 64.6 (11.7)
years and 63.4% were men. Considering death as a competing event,
competing risk regression was used to analyze the effect of the
stent type on restenosis instead of the stent patency. The first quartile stent patency time (when 25% of the patients experienced stent
restenosis) was 212 days for the ISG and 104 days for the CG. The
ISG group had significantly lower cumulative stent restenosis rates
than the CG group (9 % vs 15% at 90 days, 16% vs 27% at 180 days,
and 21% vs 33% at 360 days; P=0.01). Compared with the CG group,
the ISG group achieved comparable technical success rates (93 % vs
95 %; P=0.499) and relief of jaundice (85 % vs 80 %; P=0.308). The
median survival in the ISG group was 202 days (95% CI, 171–232)
which was longer than that of 140 days (95% CI, 117–163) in the CG
group (P=0.02). There was no significant difference in the incidence
of grade 3 or 4 complications between the two groups.
Conclusion: Compared with an uncovered SEMS, insertion of an
irradiation stent provides longer patency and improves the overall
survival in patients with unresectable MBO.

1506.2
A novel irradiation stent for the treatment of malignant hilar
biliary obstruction
J. Lu, J.-H. Guo, H.-D. Zhu, G.-J. Teng
Interventional Radiology & Vascular Surgery, Southeast University,
Zhong-da Hospital, Nanjing, China
Purpose: To assess the feasibility, safety, and preliminary efficacy of
an irradiation biliary stent in the treatment of malignant hilar biliary
obstruction.
Material and methods: A total of eleven patients with malignant
hilar biliary obstructions and symptomatic jaundice were consecutively recruited to receive the percutaneous placement of irradiation stent. The irradiation stent was designed as a double-layer
stent consisting of an outer iodine-125 radioactive seed-loaded
stent and an inner self-expandable metallic stent. The seed-loaded
stent was first implanted and the self-expandable nitinol stent was
immediately followed through the same guidewire and 10-F sheath.
Technical success rate, complications, and time to recurrent biliary
obstruction were evaluated. Successful stent placement was considered when the irradiation stent was deployed in the target position of the biliary tract with full expansion and complete overlap
between the inner and outer stents.
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Results: Technical success rate was 100% (11/11), with six irradiation
stents (diameter of 10 mm and lengths of 50–70 mm) successfully
placed in six patients. The activity of iodine-125 seeds used on the
irradiation stent was 0.8 mCi. The median calculated surface radiation dose at the dose prescription point was 72 Gy (range 58–89 Gy).
There was no immediate complication of procedures. The radiationrelated neutropenia was observed in one patient. The median time
to recurrent biliary obstruction was 367 days (interquartile range
79–472 days).
Conclusion: This pilot study shows the feasibility and preliminary
efficacy of this irradiation stent in the treatment of malignant hilar
biliary obstruction, with a tolerable complication rate.

1506.3
Medium- and long-term follow-up of benign biliary strictures
treated with a biodegradable biliary stent: analysis of 32
patients at a single center
J.A. Guirola, S.M. Wong Kant, M. Sanchez-Ballestin, C. Lahuerta,
J. Bosch-Melguizo, M.A. de Gregorio
Interventional Radiology, Minimally Invasive Techniques Research
Group (GITMI), Zaragoza, Spain
Purpose: To determine the feasibility and efficacy of a biodegradable biliary stent in the treatment of benign strictures of the biliary
tract by implanting ELLA-type stent using medium- and long-term
follow-up of patients at a single center.
Material and methods: The study was approved by the Ethics
Committee of Aragon. Thirty-two patients (females, 48.4%; mean
age, 61.45 ± 13.64 years) were treated. The most frequent cause was
surgical complications of the biliary branches and bile duct in 41.9%
of patients. In all patients, ELLA-DV biliary stents, which were custom built with different sizes and lengths using polydioxanone for
each patient, were implanted. Stent patency, clinical symptoms, relevant laboratory data, and complications were analyzed during follow-up. The mean follow-up period was 17.09 ± 25.04 months.
Results: Clinical success was 100%, and in only 1 patient, the stent
migrated distally and could be replaced using an angioplasty balloon. The mean stent patency was 84.55 months (range, 60.29–
108.80 months; 95% CI), and 70.96% of stents were patent. GGT, bilirubin, and alkaline phosphatase levels decreased in 33.41%, 59.26%,
and 16.01% of patients, respectively. The most common immediate complication was hemobilia (6.5%), which did not require complementary measures. Nine patients (29.03%) with restenosis or
obstruction required new drainage and/or surgical intervention.
Conclusion: The implantation of ELLA absorbable stents is feasible,
safe, and effective for benign biliary strictures refractory to standard
treatments.

1506.4
The when and how of biodegradable biliary stents in a
paediatric group: is it better than what is used currently
S. Dyer Hartnett1, I. Díez Miranda2, C. Gonzalez-Junyent2,
G. Sempere Campello2, C. Parra-Fariñas1, M. Pérez Lafuente2,
A. Segarra Medrano2
1Radiology, Hospital Universitario Vall D’Hebron, Barcelona, Spain,
2Interventional Radiology, Hospital Universitario Vall D’Hebron,
Barcelona, Spain
Purpose:
- To review the indications of biodegradable biliary stents (SX-ELLA)
in paediatric patients in our centre.
- To evaluate the safety and efficiency of SX-ELLA.
- To compare the evolution between patients treated with and without SX-ELLA.
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Material and methods: We included paediatric patients diagnosed
with biliary stricture by US or MR and treated percutaneously by our
interventional (IR) team between 2008 and 2017. We conducted a
retrospective observational study on the cause of strictures and the
reason for SX-ELLA placement and a descriptive comparison of the
clinical evolution and stricture recurrence between patients with
and without SX-ELLA placement using clinical, analytical and radiological parameters.
Results: Twenty-three patients (11 males and 22 females; mean age
6.2 years); group A (n=10) treated with bilioplasty, drainage catheters and permanent stents and group B (n=13) treated with additional placement of SX-ELLA. Mean follow-up since first IR procedure
(group A)=47 months and since SX-ELLA placement (group B)=13
months.
Group A: average number of bilioplasties=2.2, drainage catheters=2.3 and permament stents=0.2. Average time with a biliary
tutor=9 months. Average stricture recurrence=7.6.
Group B: average bilioplasties prior to SX-ELLA placement=1.2 and
drainage catheters=1.4. None of the above after SX-ELLA placement.
Average time with a biliary tutor=2.1 months. No stricture recurrence has been diagnosed after SX-ELLA placement.
The average number of documented cholangitis episodes: group
A=1.7 and group B=0.2. Current radiological, analytical and clinical
resolution in group A was 80%, 50% and 80%, respectively, with 30%
patients requiring surgical treatment, and in group B was 54%, 46%
and 85%, respectively, with no patient requiring surgical treatment.
Conclusion: SX-ELLA is a safe and clinically efficient tool for biliary
stricture treatment, avoiding surgical intervention and reducing
stricture recurrence as well as repetitive cholangitis. Better understanding of the radiological, analytical and clinical dissociation in
patients with SX-ELLA will require further follow-up.

1506.5
Endoluminal irreversible electroporation in the perihilar
region
T. Andrašina1, J. Panek1, D. Cervinka2, I. Svobodova3, T. Rohan1,
J. Husty1, V. Válek1
1Dept. of Radiology and Nuclear Medicine, University Hospital Brno and
Medical Faculty, Masaryk University, Brno, Brno, Czech Republic, 2FEEC,
Technical University Brno, Brno, Czech Republic, 3First Department of
Pathological Anatomy, St. Anne´s Faculty Hospital Brno, Brno, Czech
Republic
Purpose: To evaluate the safety and efficacy of endoluminal irreversible electroporation (IRE) in the biliary tract performed within
the perihilar region.
Material and methods: Endoluminal IRE of the common bile duct
(CBD) was performed on 20 porcine models using an endoluminal device inserted during laparotomy. The IRE device consists
of 3 electrodes that are 1 cm in length, attached at 120° around
the expander. The procedure was conducted with the following
parameters: number of pulses 50–90 and a voltage of 1200–2000 V
between each couple of electrodes. All pigs were euthanized 1–22
days after the procedure. Both MRI and histopathological evaluations were employed for follow-up.
Results: The IRE treatment was successful in all porcine models. All
animals survived over the defined study period. Peri-ablation edema
within the hepatoduodenal ligament and adjacent liver tissue measured from 2.5–42.0 ml on post-procedural volumetric MRI analysis on day 0. Edema showed a tendency of diminishing on imaging studies over the follow-up period by 7%–27% per day. The measured depth of necrosis on histopathological specimens ranged
between 3 and 6 mm. Perforation of CBD and hematoma of the hepatoduodenal ligament developed in two models with an applied
electric field strength of more than 1800V/cm. One coincidental case
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of partial deficiency of elastin fibres in CBD did not lead to the development of clinically significant perforation.
Conclusion: This novel endoluminal modality used within the perihilar region on porcine models is a feasible and well predictable
procedure according to our experience. The safety of the method
depends on selecting the ablation protocol with optimal parameters, primarily the electric field strength.

1506.6
Endoluminal radiofrequency ablation using the monopolar
approach for the treatment of an occluded metal biliary stent
in malignancy
T. Rohan1, T. Andrašina1, J. Pánek1, J. Husty1, V. Bernard2, V. Válek1
1Department of Radiology and Nuclear Medicine, Masaryk University
Hospital Brno, Brno, Czech Republic, 2Department of Biophysics,
Masaryk University Brno Faculty of Medicine, Brno, Czech Republic

Purpose: To prove the efficacy and safety of endoluminal radiofrequency ablation using the monopolar approach for the treatment of
an occluded metal biliary stent in malignancy.
Material and methods: The study includes 11 patients with metal
biliary stents implanted for treating malignant biliary obstruction.
All patients were selected according to our hospital’s indication criteria for occluded metal biliary stent recanalisation. The stent recanalisation was performed under fluoroscopic control with radiofrequency ablation catheter EndoHPB 8F connected to the generator
1500X RF using a monopolar approach. The effect of radiofrequency
ablation in the treatment of occluded metal biliary stents was evaluated by biliary tract fluoroscopy. Enrolled patients were prospectively followed-up.
Results: In all 11 cases, radiofrequency ablation using the monopolar approach was successful for stent recanalisation. The average
period of stent patency before recanalisation was 6.9 months (3–12,
median 5.5 months) and stent patency after recanalisation was an
additional 4.8 months (1.5–12, median 5 months). Eight of 11 patients
died during the follow-up within an average of 15 months (9.5–
25, median 12 months) after stent placement, respectively, in 15.3
months (Kaplan–Meier analysis). No complications were observed
during and after the procedure. Three patients are still alive; two of
them surviving for 10 months and one surviving for 25 months after
stent placement.
Conclusion: The monopolar approach for using the endoluminal
radiofrequency catheter for occluded metal biliary stent recanalisation seems to be a precise and efficient technique for treating tissue
ingrowth. However, the natural course of oncological disease and
disadvantages of the catheter-based technique for recanalisation
may lead to early procedural failure.
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1507.1
Chemoembolization of uterine arteries for treatment of
non-tubal ectopic pregnancy with positive fetal cardiac
activity
M. Saksonov1, A. Belenky2, H. Krissi3, S. Litvin1, M. Knizhnik1,
G. Chudakov1
1Interventional Radiology, Rabin Medical Center - Beilinson Campus,
Petah-Tikwa, Israel, 2Radiology unit of Vascular and Interventional
Radiology, Rabin Medica Center Beilinson Hospital, Petah Tikva, Israel,
3OBGYN, Rabin Medica Center Beilinson Hospital, Petah Tikva, Israel
Purpose: To prove the efficacy and safety of combined endovascular–pharmacological treatment of advanced non-tubal ectopic pregnancy with positive fetal cardiac activity.
Material and methods: We conducted a retrospective study on all
cases of non-tubal ectopic pregnancy with positive fetal cardiac
activity treated with uterine artery embolization and intra-arterial methotrexate (MTX) injection combined with intramuscular
MTX therapy. The cohort included 14 women with non-tubal ectopic pregnancy and positive fetal cardiac activity. Mean maternal age
was 36.2±6.2 years. Non-tubal ectopic pregnancy was diagnosed
based on the location: 5 (36%) cervical, 6 (43%) interstitial/cornual,
and 3 (21%) cesarean scar. Mean gestational age was 78.2±19 days
with beta-human chorionic gonadotropin (β-hCG) levels ranging
from 2932 to 61596 IU/L (mean 18400 IU/L). Treatment success was
determined by cessation of cardiac activity, drop of serum β-hCG
levels by at least 15% within the hospitalization period, and undetectable serum β-hCG levels within the follow-up period.
Results: Treatment was successful in 13/14 (93%) cases with β-hCG
returning to undetectable levels within 14–147 days (mean 54.5
days). In one woman with cervical pregnancy, fetal cardiac activity remained 2 days after protocol completion. Only mild adverse
events (SIR class A and B) were observed. Among 8 women who
stated that they were interested in becoming pregnant, 6 (75%)
had a subsequent pregnancy, although 2 (30%) had spontaneous
abortions.
Conclusion: Intra-arterial MTX followed by temporary bilateral uterine artery embolization combined with systemic MTX treatment is a
safe, effective, and presumably fertility preserving technique in the
management of advanced non-tubal ectopic pregnancy with positive fetal cardiac activity.

1507.2
Predelivery uterine artery embolization in patients affected by
placental implant anomalies: feasibility, safety, and clinical–
radiological outcomes
F. Giurazza1, F. Di Pietto2, R. De Ritis2, F. Maglione3, R. Niola3
1Radiology, Campus Biomedico University of Rome, Rome, Italy,
2Radiology, Cardarelli Hospital, Naples, Italy, 3Vascular and
Interventional Radiology, Cardarelli Hospital, Naples, Italy

Purpose: To assess safety and clinical–radiological outcomes of uterine artery embolization (UAE) before delivery in patients with placental implant anomalies at high risk for postpartum hemorrhage.
Material and methods: Fifty patients with diagnosed placental implant anomalies at 35–36 weeks of pregnancy were treated.
Superselective UAE by injecting reabsorbable pledgets immediately
before the delivery was performed in the gynecological operating
room using a mobile arch and according to CIRSE guidelines for the

C RSE

CIRSE 2017
use of radiation during pregnancy. Five dosimeters were applied to
patients’ backs for measuring the uterine radiation dose, which was
considered to be the same radiation dose that the fetus received.
Newborns’ conditions were assessed immediately after birth and at
the 6-month follow-up. Uterine conditions were monitored at the
6–12-month follow-up by MR imaging.
Results: All procedures were technically successful. Overall, 64% of
patients did not require transfusions. Mean blood units transfused
was 0.7 U. No patient was transferred to the intensive care unit.
Hysterectomy was performed in 26% patients. Mean uterine radiation dose was 15.61 mGy. One- and five-minute Apgar scores were
8–9 in all newborns. Eight newborns were lost to follow-up; normal cognitive outcome was evident in all 42 children studied at 6
months. In the 10 patients recruited for pelvic MR follow-up at 6–12
months, no uterine necrotic area was detected and the vascularization of the uterine wall was preserved.
Conclusion: UAE before delivery appeared to be a safe approach to
reduce bleeding during cesarean sections in this sample of patients
with placental implant anomalies. Radiation dose to the fetus was
minimal. Uterus vascularization was preserved at the MR follow-up.

1507.3
Magnetic resonance-guided focused ultrasound surgery
(MRgFUS) treatment for submucosal uterine fibroids
S. Iafrate, I. Capretti, M. Di Luzio, F. Arrigoni, S. Mascaretti,
G. Mascaretti, C. Masciocchi
Department of Biotechnologies and Applied Clinical Sciences,
S. Salvatore Hospital, L’Aquila, Italy
Purpose: The objective of this study was to determine the safety
and clinical efficacy of magnetic resonance-guided focused ultrasound (MRgFUS) in the treatment of submucosal uterine fibroids.
Material and methods: A total of 18 patients affected by submucosal uterine leiomyomas underwent MRgFUS (age range 24–52 years)
in our department from January 2014 to January 2016; they were
studied with MRI and classified with the FIGO staging system. Nonperfused volumes (NPVs) were measured immediately after MRgFUS
to calculate the treated area on c.e. T1-weighed sequences (MRI).
The Uterine Fibroid Symptoms and Quality of Life questionnaire
(UFS-QOL) was used to determine the patients’ symptom severity
scores (SSS) before and 1 year post-treatment.
Results: After MRgFUS treatment, a mean NPV extension of 91.5%
was observed. At follow-up studies up to 1 years, 8 out of 18 patients
showed progressive reduction of the uterine volume with regularization of the uterine wall and 10 out of 18 patients showed significant reduction of fibroid volume (about 87%). Each patient was
treated in one session alone. All the patients reported improvement
in the UFS-QOL SSS when compared with the pretreatment score.
No severe adverse events were observed.
Conclusion: The results obtained from this study demonstrated that
MRgFUS can be safely and effectively used to ablate submucosal
uterine fibroids for improving clinical symptomatology and the morphology of uterus.
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1507.4
Robot-assisted uterine fibroid embolization using the
Magellan system: a single-center experience comparing
different steerable robotic catheter
C. Del Giudice, O. Pellerin, M. Nouri Neuville, G. Amouyal, I. Fitton,
M.R. Sapoval
Vascular and Oncological Interventional Radiology, Hôpital Européen
Georges Pompidou, Université Paris Descartes, Paris, France
Purpose: To compare outcomes of percutaneous robot-assisted
uterine fibroid embolization (UFE) using two different endovascular
robotic catheters.
Material and methods: Twenty-one patients with symptomatic uterine fibroids were prospectively enrolled in a single-center study to be treated with percutaneous robot-assisted embolization using the Magellan system. Fourteen patients were treated
using a first generation steerable robotic catheter, version 1.0 (group
1) and seven were treated using the new version 1.1 (group 2).
Demographic, pathologic, and procedural variables were recorded.
Dose area product (DAP) and effective physician doses were registered for each procedure. Procedure-related complications and clinical midterm outcomes were also evaluated.
Results: Successful robot-assisted UFE was obtained in 8 patients
(57.1%) in group 1 and 7 patients (100%) in group 2 (p=0.01). A successful robot-assisted catheterization of the internal iliac artery
anterior branch was performed in all patients of both groups. The
median selective target vessel catherization time was 21.0±12.8min
vs 13.4±7min (p=0.04) and the total fluoroscopy time was
30.3±11.2min vs 19.3±5.9min, respectively, in groups 1 and 2. The
mean DAP decreased from 18472.6±15622cGy.cm² to 5469.1±4461.0
cGy.cm² (p=0.04). All patients obtained symptom relief at the
6-month follow-up.
Conclusion: Robot-assisted UFE is safe and effective. A new version
of the steerable robotic catheter facilitates a faster procedure without related adverse events compared with the old version.

1507.5
Clinical outcome and complications using prophylactic
occlusion balloons in patients with morbidly adherent
placenta
L. Mailli, M. Jarzabek, S.A. Angileri, L. Ratnam, A.-M. Belli
Department of Radiology, St. George’s Hospital, London, United
Kingdom
Purpose: To evaluate the outcomes of occlusion balloon technique
(POB) in assisting the uterine conserving surgery, reduced postpartum haemorrhage, and maternal morbidity in patients with a morbidly adherent placenta.
Material and methods: Patients were treated at our tertiary specialised referral hospital. All patients underwent a uterine preserving
surgery facilitated by the placement of POB catheters into the internal iliac arteries. Standardised protocol was followed until POB catheters were deflated and removed. Clinical outcomes such as need of
hysterectomy, blood loss, transfusion requirements, hospital recovery, as well as the time to balloon deflation and catheter removal
were recorded. Furthermore, complications and requirements for
further management were analysed.
Results: A 5-year retrospective review was conducted. Fifty patients
were diagnosed with MAP and treated with POB (23 percreta, 16
increta, 6 accreta, and 3 not confirmed). Successful inflation of POB
catheters was achieved in all cases. All patients retained their uterus.
Full data were collected from 48 patients. Successful bleeding control was achieved in 43 patients (89.6%), 4 patients were successfully
treated with embolization (8.3%), and 1 underwent partial hysterectomy (2.1%). The average time of hospitalization was 4.7 days (3–12).
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The average blood loss was 2180 ml, wherein 28 patients received
blood products (58.3%). The most common complication was arterial thrombosis, present in 9 patients (18.7%), of which 8 patients did
not require any intervention (16.7%) and 2 were treated with successful catheter aspiration (4.2%). Other complications included 1
groin hematoma and 1 arterial dissection.
Conclusion: Prophylactic occlusion balloon placement is a safe and
effective method, allowing uterine conserving surgery to be performed with few maternal complications.
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1508.1
Optimum duration and dose of r-tPA with the acoustic pulse
thrombolysis procedure for intermediate-risk (submassive)
pulmonary embolism (OPTALYSE PE)
K.M. Sterling1, N. Jones2, G. Piazza3, S. Goldhaber3, V. Tapson4
1Cardiovascular & Interventional Radiology, Inova Alexandria Hospital,
Alexandria, VA, United States of America, 2Interventional Cardiology,

1507.6
UAE vs MRgFUS: comparative efficacy for the treatment of
symptomatic uterine fibroids at the 1-year follow-up

Mount Carmel East Hospital, Columbus, OH, United States of America,

P. Palumbo1, A.V. Giordano2, S. Carducci2, M. Varrassi3, S. Iafrate4,
M. Di Luzio1, C. Masciocchi4
1Applied Clinical Sciences and Biotechnology, University of L’Aquila,
L’Aquila, Italy, 2Division of Radiology, Department of Biotechnological
and Applied Clinical Science, University of L’Aquila, S. Salvatore
Hospital, L’Aquila, Italy, 3Neuroradiology and Interventional Radiology,
S. Salvatore Hospital, L’Aquila, Italy, 4Department of Biotechnologies
and Applied Clinical Sciences, S. Salvatore Hospital, L’Aquila, Italy
Purpose: Uterine fibroids (UF) are the most common benign uterine
neoplasms. There is a strong tendency to look for minimally invasive solutions; however, when fibroids are numerous and extensive,
a uterus-sparing surgical treatment may be associated with significant morbidities. Uterine artery embolization (UAE) and MRgFUS
have been demonstrated to be safe and effective as uterus-sparing
therapeutic alternatives. Our purpose is to demonstrate the efficacy
of MRgFUS and UAE in the treatment of symptomatic UF as a miniinvasive approach.
Material and methods: We retrospectively analyzed 105 women
who were consecutively treated at our hospital for the indication of
UF from January 2014 to January 2016. Overall, 58/105 were treated
with MRgFUS and 47/105 were treated with UAE. The treatment
selection criteria were established according to patient age, their
wish to conceive, fibroid vascularization, and accessibility. They were
screened by magnetic resonance imaging (MRI) to evaluate nonperfused volume (NPV) and reabsorption time of UF. The UFs questionnaire (UFS-QOL) was used in order to assess clinical symptom
severity before and 1 year after the procedure.
Results: After 1 year, the NPV mean value was 96% using UAE and
92% using MRgFUS. We observed 68% reabsorption of the necrotic
area in both techniques. The post-treatment UFS-QOL showed a
reduction of about 65% when compared with the pre-treatment
QOL.
Conclusion: UAE and MRgFUS significantly improved the quality of
life of women with symptomatic UF. UAE is more radical compared
to MRgFUS, but it is necessary to consider the age of patients and
their wish to conceive.

3Cardiovascular Division, Brigham and Women’s Hospital, Boston, MA,
United States of America, 4Pulmonary Medicine, Cedar-Sinai Medical

Center, Los Angeles, CA, United States of America

Purpose: To explore optimal duration/dose of EkoSonic® endovascular system ultrasound-facilitated, catheter-directed thrombolysis
(USCDT) in submassive pulmonary embolism (PE).
Material and methods: Subjects had acute (≤14 days) proximal PE
in at least one main or proximal lobar pulmonary artery and a right
to left ventricular end-diastolic diameter ratio (RV/LV) ≥ 0.9 on computed tomographic angiography (CTA). Subjects received USCDT
with tissue-type plasminogen activator (tPA) per randomization to
one of four treatments. Primary efficacy endpoint was reduction of
RV/LV by >0.2 on CTA 48 hours (h) after starting treatment. Primary
safety endpoint was major bleeding within 72 h after initiating
treatment.
Results: Eighty-three subjects at 17 centers were treated with USCDT
bilaterally per randomized dose/duration. All four treatment groups
showed significant reductions in the primary efficacy endpoint of
reduction in RV/LV 48 h after starting treatment (Table). Major bleeding rate was 2.4%; one was bleeding from a splenic artery pseudoaneurysm treated with transfusion and coil embolization and the other
was an intracranial hemorrhage in a patient with platelet dysfunction and labile hypertension.
Ultrasound (h); Total
tPA

Mean RV/LV Change (%);
1-Sided p Value Compared to 0.20; N

Major Bleeding
Pts (%); N

2; 8 mg

−0.46 (27); 0.0030; 21

0 (0); 22

4; 8 mg

−0.40 (25); 0.0014; 21

0 (0); 21

6; 12 mg

−0.44 (27); 0.0006; 24

0 (0); 24

6; 24 mg

−0.52 (27); 0.0145; 16

2 (12.5); 16

Conclusion: Lower dose and duration USCDT minimizes the risk of
major bleeding while improving measures of RV function. These
findings have important implications for shortening procedure time,
minimizing tPA exposure, and increasing cost effectiveness.

1508.2
Cancer and venous access (CAVA): a randomised controlled
trial with associated qualitative research of venous access
devices for delivering long-term chemotherapy
J.G. Moss1, J. Paul2, O. Wu3, E. Mccartney2, J. Dixon2
1Cardiovascular Medicine, University of Glasgow, Glasgow, United
Kingdom, 2Cancer Research UK, Clinical Trials Unit, Institute of Cancer
Services, Glasgow, United Kingdom, 3Health Technology, Health and
Wellbeing, Glasgow, United Kingdom

Purpose: The primary objective was to compare the clinical and cost
effectiveness of the following three central venous access devices in
routine use for delivering chemotherapy: peripherally inserted central catheters (PICCs), Hickman-type devices and chest wall ports.
Material and methods: This was an open multicentre (15 U.K. sites)
randomised controlled trial (RCT) involving 1500 patients who
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received chemotherapy for ≥3 months. Four randomisation options
were available for eligible patients (PICC vs Port, PICC vs Hickman,
Hickman vs Port, and PICC vs Port vs Hickman). The third option
was the preferred if the others were available and if the patient was
not suitable for or refused one of the devices. The PICC vs Hickman
arm was a non-inferiority comparison, and the other options were a
superiority comparison. The primary outcome measure was complications. Secondary endpoints included venous thrombosis (superficial or deep), re-intervention rates (device removal and replacement), interruptions to chemotherapy delivery, time to first complication and quality of life. Health-related quality of life and a full
health economic analysis outcomes, including cost effectiveness,
were performed. Total sample size is 1500 with 12-month follow-up.
The trial was funded by the National Institute of Health Research.
Results: To date, 950 patients have been randomised, and the
Hickman vs Port comparison has been closed. Baseline data will be
presented as the trial is still ongoing.
Conclusion: This is the world’s largest RCT that compares these 3
devices and should provide definitive results in terms of their relative efficacy and cost effectiveness.

1508.3
Percutaneous mechanical thrombectomy for acute
symptomatic iliofemoral deep vein thrombosis using the
Aspirex®S catheter
O. Chevallier, N. Falvo, C. Galland, S. Gehin, B. Bonnotte, S. Favelier,
M. Midulla, R. Loffroy
Department of Vascular and Interventional Radiology, FrançoisMitterrand University Hospital, Dijon, France
Purpose: To report our experience with percutaneous mechanical
thrombectomy (PMT) for acute symptomatic iliofemoral deep vein
thrombosis (DVT) using the Aspirex®S catheter.
Material and methods: Twelve patients (10 females, 2 males) with
a mean age of 34.5 years (range: 17–59 years) who presented with
acute symptomatic iliofemoral DVT were treated by PMT using the
10-F Aspirex®S system (Straub Medical AG, Wangs, Switzerland).
Procedures were performed under local anesthesia by the popliteal
and/or jugular approach. Insertion of a temporary caval filter was
required in 3 cases.
Results: Successful thromboaspiration and recanalization were
achieved in all patients (100%). Complete removal of the free thrombus was noted in all patients. Overall, the amount of blood/thrombus removed ranged between 150 and 360 ml. Complementary
intervention, including proximal angioplasty and stenting, was necessary in all cases. Mean PMT and total procedure duration were
13 and 71 minutes, respectively. No complication occurred. The
patient’s postprocedural course was uneventful in all cases, with
hospital discharge within 2 days. One patient required reintervention by thrombectomy using the Aspirex®S catheter within 1 month
for early in-stent rethrombosis. Follow-up was continued for a mean
of 7 months. All patients were asymptomatic with no sequelae.
Secondary stent patency was 100% as assessed by Doppler ultrasound and CT.
Conclusion: PMT using the Aspirex®S catheter is a safe, fast, and
effective therapeutic option in patients with acute symptomatic iliofemoral DVT.
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1508.4
Endovascular stent placement for chronic post-thrombotic
symptomatic ilio-femoral venous obstructive lesions: a
single-center study on safety, efficacy, and quality of life
improvement
O. Chevallier, M.-T. Falcoz, N. Falvo, C. Galland, B. Bonnotte, S. Gehin,
M. Midulla, R. Loffroy
Department of Vascular and Interventional Radiology, FrançoisMitterrand University Hospital, 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 single-center observational
cohort study of patients with post-thrombotic syndrome (PTS)
and chronic symptomatic ilio-femoral venous obstructive lesions
referred for endovascular treatment was conducted from March
2012 to April 2016. The procedure included recanalization, pre-dilation, and self-expandable stenting of stenotic or occluded iliac and/
or femoral veins. The severity of PTS, quality of life, and treatment
outcomes were assessed using Villalta scale and Chronic Venous
Insufficiency Questionnaire (CIVIQ-20) at baseline and 3 months
after the procedure.
Results: Twenty-one patients (11 females, 10 males; median age, 41
years; range, 32–60 years) were included. Recanalization and stenting was successfully accomplished in all prime procedures. The
immediate technical success rate was 96% considering 25 procedures that were performed without any complications. The median
follow-up was 18 months (range, 6–30 months) with a 90.5% stent
patency rate. The Villalta score significantly decreased from the
baseline at 3 months after the procedure [14 (range, 11–22) and 5
(range, 1–10), respectively, P<0.0001], showing a significant decrease
in the severity of PTS. The CIVIQ-20 score significantly decreased
from the baseline at 3 months after the procedure [48.5 (range,
39–73) and 26.5 (range, 21–45), respectively, P<0.0001], thus showing a significant improvement in 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 postthrombotic symptomatic ilio-femoral venous obstructive lesions.

1508.5
A comparative study of ALN, Cook Celect and Cook Celect
platinum vena cava filters
C.-T. Cheng1, B. Lenffer1, J. Tang1, E. Paul2, N. Tang1, G.S. Goh1
1Radiology, Alfred Health, Melbourne, VIC, Australia, 2Department of
Epidemiology and Preventive Medicine, School of Public Health and
Preventive Medicine, Monash University, Melbourne, VIC, Australia

Purpose: To examine the effectiveness, safety and complication
rates of IVC filters and to compare the ALN, Cook Celect and Cook
Celect Platinum vena cava filters.
Material and methods: A retrospective review of hospital medical
records of patients receiving an IVC filter in a level 1 trauma centre
was performed between November 2011 and June 2016. Each filter
episode had available angiography and CT images examined by 2
Interventional Radiologists. The patients’ medical notes were examined for each admission and relevant data was extracted.
Results: 476 filters were placed; 161 ALN, 153 Cook Celect and 162
Cook Celect Platinum filters. Any minor or major complication was
51.6% for ALN, 45.1% Celect and 27.2% Celect Platinum. Of the filters with follow-up imaging limb penetration was the highest
minor complication 64.2% for ALN, 64.9% Celect and 35.3% Celect
Platinum filters. Major complications (including breakthrough PE,
migration, fracture, IVC strictures and pericaval haematoma) were
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5.6% ALN, 2.6% Celect and 1.2% Celect Platinum filters where breakthrough PEs constituted the largest major complication at 3.7%
ALN, 2.0% Celect and 0.6% Celect Platinum filters. Excluding breakthrough PE, the rates of other major complications rates were low.
Where retrieval was attempted it was successful in 96.3% ALN,
94.6% Celect and 95.2% Celect Platinum filters.
Conclusion: All 3 filters studied demonstrated safety and high rates
of retrievability. The incidence of minor complications was higher
than other studies in the current literature with limb penetration
being the most common. As far as the authors are aware there is no
published data on the Celect Platinum.
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Purpose: Self-expanding nitinol stents exert a chronic outward
force (COF) on the vessel wall, depending on stent oversizing (ratio
of vessel diameter/stent diameter) and stent material (“”stiffness”” of
the stent). In animals and humans, high COF has been linked to neointimal hyperplasia and lumen loss. The BIOFLEX-COF study is the
first randomized study to address the influence of COF on neointimal
hyperplasia and restenosis.
Material and methods: De novo SFA lesions were treated with nitinol stent implantation. Eighty patients 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. The outcome parameter is
the volume of the in-stent-neointima measured by CT angiography
1 and 2 years after the implantation.
Results: A total of 50 patients have been recruited and undergone
stent implantation. The technical success rate was 100%, and no
major complications occurred. All stents could be implanted with the
pre-planned amount of oversizing.
Conclusion: The BIOFLEX COF study was scheduled to complete
recruitment in 07 2017, and 1 year outcome data are expected in
09-2018. 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.

Comparison of the results of blood sampling from the left
central adrenal vein and the common trunk of the left adrenal
vein in adrenal venous sampling
K. Azama1, A. Yogi1, T. Koga2, M. Toguchi1, Y. Iraha1, J. Heianna1,
H. Nakamura3, H. Masuzaki3, S. Murayama1
1Radiology, University of the Ryukyus Hospital, Okinawa, Japan,
2Radiology, Nakagami Hospital, Okinawa, Japan, 3Division of
Endocrinology, Diabetes and Metabolism, Hematology and
Rheumatology, (Second Department of Internal Medicine), University of
the Ryukyus Hospital, Okinawa, Japan
Purpose: We aimed to evaluate whether venous sampling from the
central adrenal vein (CAV) and common trunk vein (CTV) above and
below the confluence of the left inferior phrenic and left adrenal
veins, respectively, results in the same decision for the aldosteroneoverproducing side in adrenal venous sampling (AVS).
Material and methods: We retrospectively selected 111 patients
(52 men, 59 women; mean age 50.8 years) who had been diagnosed
with primary aldosteronism and had undergone AVS. Left adrenal
venous sampling was performed from CAV and CTV and from right
adrenal vein and inferior vena cava (IVC) after adrenocorticotropic
hormone stimulation. Aldosterone and cortisol concentrations (AC
and CC, respectively) were measured in each sample, and we calculated the lateralized ratio [LR; AC/CC ratio (ACR) on the higher-value
side/ACR on the lower-value side] and the contralateral ratio (CR;
ACR on the lower-value side/ACR on IVC) using samples from CAV
and CTV. We compared AC, CC, ACR, LR, and CR between these two
groups using paired t-tests. Decision concordances for the aldosterone-overproducing side based on LR or CR between CAV and CTV
were evaluated by kappa statistics.
Results: AC and CC were significantly higher in the CAV group
(p<0.001). However, ACR, LR, and CR showed no significant differences between the CAV and CTV groups (p>0.06). Decision concordances for the aldosterone-overproducing side were excellent in
both LR and CR (κ = 0.80 and 0.93, respectively).
Conclusion: Blood sampling from the CTV may be useful in AVS,
which could contribute to reducing the cost and shortening the
examination time.

2005.1
Does chronic outward force of nitinol stents in SFA trigger
restenosis? Interim report of the BIOFLEX-COF study
M.A. Funovics
Cardiovascular and Interventional Radiology, Medical University of
Vienna, Vienna, Austria

2005.2
Two-year results from the IN.PACT global studies and
outcomes in patients with diabetes
M. Brodmann1, G. Ansel2, T. Zeller3, A. Micari4, P. Peeters5, G. Tepe6
1Internal Medicine, Division of Angiology, Medical University Graz,
Graz, Austria, 2Cardiology, Cardiology, Columbus, OH, United
States of America, 3Angiology, Herz-Zentrum Bad Krozingen, Bad
Krozingen, Germany, 4Interventional Cardio-Angiology, Maria Cecilia
Hospital, Cotignola, Italy, 5Surgery, Imelda Ziekenhuis, Bonheiden,
Belgium, 6Diagnostic 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 patients
with symptomatic (Rutherford 2–4) femoropopliteal disease.
Material and methods: In total, 1406 subjects were treated with the
IN.PACT™ Admiral™ DCB and analyzed as part of the consecutively
enrolled clinical cohort. A subset of the clinical cohort, referred to
as the imaging cohort, underwent duplex ultrasound imaging at 12
months and at the time of any reintervention within 12 months to
assess target lesion patency. The imaging cohort consisted of three
prospectively pre-specified sub-groups, and data for the subjects
in each group have been presented: de novo in-stent restenosis
(n=131), long lesion ≥ 15 cm (n=157), and chronic total occlusion ≥ 5
cm (n=126).
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Results: The mean age of subjects in the clinical cohort was 68.6 ±
10.1 years and 67.8% were males. 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 CD-TLR within 12 months
was 92.5%. Primary safety, defined as freedom from device- and
procedure-related mortality through 30 days and freedom from
major target limb amputation and clinically-driven target vessel
revascularization within 12 months, was 92.1%. The rates of major
target limb amputations and thrombosis within 12 months were
0.2% and 2.9%, respectively.
Conclusion: The 12-month results confirm the safety and effectiveness of the IN.PACT™ Admiral™ DCB in femoropopliteal lesions.
Detailed 2-year results will be available at the time of this meeting.

2005.3
Outcomes following subintimal recanalization of chronic
total occlusions: a subset analysis of the IN.PACT global CTO
imaging cohort
G. Tepe1, T. Zeller2, M. Brodmann3, A. Micari4, P. Peeters5, G. Ansel6
1Diagnostic and Interventional Radiology, Medical Centre of
Rosenheim, Rosenheim, Germany, 2Angiology, Herz-Zentrum Bad
Krozingen, Bad Krozingen, Germany, 3Clinical Division of Angiology,
Medizinische Universtität Graz, Graz, Austria, 4Interventional CardioAngiology, Maria Cecilia Hospital, Cotignola, Italy, 5Surgery, Imelda
Ziekenhuis, Bonheiden, Belgium, 6Cardiology, Cardiology, Columbus,
OH, United States of America
Purpose: To report 12-month outcomes on the impact of subintimal recanalization of chronic total occlusions (CTO) treated in the
IN.PACT Global CTO Imaging Cohort.
Material and methods: To evaluate vessel patency of these CTO
lesions, 126 patients with CTO lesions (127 lesions) were enrolled into
the CTO Imaging Cohort and underwent duplex ultrasound imaging
at 12 months and following any reintervention within the follow-up
period.
Results: Mean lesion length was 22.83 ± 9.76 cm. Of the127 CTO
lesions treated, 61 were categorized as having been crossed via a
sub-intimal (n=61, SI) and true lumen (n=64, TL) approach. Overall
patency by Kaplan-Meier estimate was 85.3% at 12 months. When
stratified by SI vs. TL, patency was 79.8% and 90.1% respectively
(p=NS). Freedom from CD-TLR at 12 months by Kaplan-Meier estimate was 86.1% for the sub-intimal group and 92.0% for the truelumen group.
Conclusion: The mean age of subjects was 67.5 years. Mean lesion
length was 22.83 ± 9.76 cm. Of the127 CTO lesions treated, 61 were
categorized as having been crossed via a sub-intimal (n=61, SI) and
true lumen (n=64, TL) approach. Overall patency by Kaplan-Meier
estimate was 85.3% at 12 months. When stratified by SI vs. TL, patency was 79.8% and 90.1% respectively (p=NS). Freedom from CD-TLR
at 12 months by Kaplan-Meier estimate was 86.1% for the sub-intimal
group and 92.0% for the true-lumen group. The primary safety composite endpoint was achieved by 88.7% of subjects. There were no
device- or procedure-related deaths through 30 days or major target
limb amputations through 12 months.
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2005.4
Stellarex drug coated balloon: science insights and evidence
updates
P. Krishnan
Cardiology, Mount Sinai Medical Center, New York, NY, United States of
America
Purpose: To review the rationale and data supporting 2nd generation low dose DCB.
Material and methods: Modern DCBs utilize several technical
components to exert their mode of action including differing drug
formulations, drug doses, excipients, and coating methodologies.
Stellarex is a low dose (2 ug/mm2) DCB with a hybrid paclitaxel formulation and a unique Polyethylene Glycol excipient (PEG). Lowering
drug dose represents a design goal of modern DCBs in that, when
combined with high transfer efficiency, limits potential drug embolization. The Stellarex DCB hybrid drug formulation balances crystalline and amorphous paclitaxel to combine sustained and prompt
drug release and increase coating uniformity and integrity particularly in the dry state. Polyethylene Glycol, due to its high molecular
weight (8000 g/mol) confers superior mechanical properties and
high coating adaptability to balloon deformations. In addition, PEG
operates as a slow dissolving carrier thus limiting drug dispersion
during balloon tracking in the bloodstream and offering sustained
release while in tissue. Finally PEG affinity to hydroxyl apatite (the
primary component of calcified atherosclerotic lesions) may confer
limited wash out in presence of calcium.
Results: Bench and preclinical evidence with the Stellarex DCB demonstrate high transfer efficiency translating into a desired drug tissue
uptake and retention at 30 days and limited drug loss compared to
alternative DCB technologies with higher drug doses. Level 1 evidence from 2 randomized trials and 628 patients with common to
complex profiles support these findings with highest reported 1-year
primary patency of 89%.
Conclusion: Stellarex is a clinically proven, 2nd generation, low
dose, drug coated balloon.

2005.5
Radioembolization practices in Europe in 2017 – a survey
among CIRSE members
M.L. Smits, E. Mees, M.T.M. Reinders, R.C.G. Bruijnen, M.G.E.H. Lam
Department of Radiology, University Medical Center Utrecht, Utrecht,
Netherlands
Purpose: Radioembolization of liver tumors is not a uniform therapy, many choices need to be made from planning treatment until
follow-up with a lot of variation between centers. In addition, there
have been several developments in the field of radioembolization
over the last decade, that seem not to have found their way into
routine practice everywhere. We conducted a survey among CIRSE
members to investigate how radioembolization is performed across
Europe.
Material and methods: An online questionnaire consisting of 25
questions was distributed among all members of the Cardiovascular
and Interventional Radiology Society of Europe (CIRSE). The questions were in part based on a European survey performed in 2011
(Powerski et al, Eur J Radiol 2012) and were divided into the following categories: 1) patient work-up, 2) patient treatment, 3) patient
aftercare, and 4) future developments. Results were compared with
results of the previous survey.
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Results: The survey was completed by 63 European centers spread
over 17 countries. Most responses came from Germany (n=13), followed by Italy (n=9), and Turkey (n=7). Hepatocellular carcinoma and
colorectal carcinoma metastasis were the most frequently treated
tumor types. 43% of centers used exclusively resin microspheres
(vs. 68% in 2011), 23% used glass microspheres (7% in 2011), and
33% used both (25% in 2011). There is a trend towards less coiling of
non-target vessels (gastroduodenal artery is always coiled by 8% of
centers vs. 71% in 2011) and more sequential treatment of the left
and right liver lobe (53% vs. 33% in 2011). Cone-beam CT is used during work-up by 77% of centers.
Conclusion: This survey provides insight into the current state of
radioembolization practices across Europe. The way radioembolization is performed has changed in many aspects over the last six
years.

2005.6
The Lutonix AV trial: Interim 18 month results of a randomized
trial of drug coated balloons in hemodialysis arteriovenous
fistulae
S.O. Trerotola, for the investigators of the Lutonix AV clinical trial
Interventional Radiology, University of Pennsylvania Medical Center,
Philadelphia, PA, United States of America
Purpose: Introduction: This multicenter trial was designed to explore
the role of a drug-coated balloon in hemodialysis arteriovenous fistulae (AVF). Paclitaxel has been shown in prior small randomized
trials and in early and mid-term results of this trial to yield better
target lesion primary patency (TLPP) in AV fistulae compared with
conventional balloon angioplasty. This trial is ongoing up to 2 years
follow-up and given the propensity for recurrence of stenosis in AVF,
late results are of considerable interest.
Material and methods: 285 patients with failing AVF at 23 centers
were enrolled in this randomized trial. All patients received vessel
preparation (high pressure PTA) of the lesion responsible for access
dysfunction; a secondary lesion was allowed. After successful (<30%
residual stenosis) PTA, either a paclitaxel-coated balloon (DCB) or
an uncoated control balloon (C) of similar semi-compliant design
was deployed at the treatment site. The treatment and control balloons were the same diameter as the pre-treatment balloon. Central
venous and stent-associated stenoses were excluded. Follow-up was
clinically driven; no scheduled US or fistulography was performed.
Endpoints included 3, 6, 9, 12, 18 and 24 month target lesion primary
patency (TLPP), number of interventions required to maintain target
lesion patency, and safety endpoints.
Results: Lesion location, access type and other demographic variables did not differ between groups. The 30-day safety endpoint was
met (P<0.001). Interim 18 month results will be reported.
Conclusion: The ongoing Lutonix AV trial is the first large multicenter trial of DCB in AVF, and the first such trial to show a benefit
of DCB.
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Radiation protection
2207.1
Occupational radiation exposure to the lens of the eye in
interventional radiology
G.S. Goh, S.S. Wang, W. Clements
Radiology, The Alfred Hospital, Melbourne, VIC, Australia
Purpose: To measure the radiation exposure to the lens of the eyes
of interventional radiologists (IRs) and the staff and to compare
against the yearly dose limits set by the International Common on
Radiation Protection (ICRP) standards in 2013. In addition, to calculate the estimated lifetime accumulated dose to the lens of the eye
and measure the effectiveness of lead glasses.
Material and methods: This 12-month prospective study included
5 pairs of radiation protective lead glasses with thermoluminescent
dosimeters (TLD) placed outside and behind the lead glasses worn
by various interventional radiology staff. Radiation exposure (Hp3)
was measured over a 12-month period with a control TLD placed in
the storage area of the glasses when not being utilised. Radiation
levels were compared against ICRP recommendations and a ‘working lifetime’ accumulated dose was calculated.
Results: At 6 months, the extrapolated yearly dose for IRs was
between 12.1 and 30.7mSv on the outside of the glasses. The extrapolated yearly dose behind the lead glasses was 2.3–7.6mSv. The average reduction in radiation dose using lead glasses (0.035mm Pb
equivalent) was 83%. Splash incidents were found for all glasses.
Further analysis according to dose per days of intervention performed, lifetime cumulative radiation dose and protection against
splash incidents were recorded. 12-month results will be presented.
Conclusion: Yearly dose limits to the eyes would be exceeded in
some IRs depending on working loads. Lead glasses should be worn
by some IRs to reduce the radiation dose to their eyes with an added
benefit of splash protection.

2207.2
Real-time radiation dosimetry during vertebral augmentation:
initial experience, education, and radiation reduction
P. Drescher1, T. Marshall2, A. Janocik 2
1AHCMG Imaging Division, Interventional Radiology, Medical College
of Wisconsin, Hartland, WI, United States of America, 2Imaging, AHCMG
Imaging Services, Milwaukee, WI, United States of America
Purpose: The growth of fluoroscopically guided interventional procedures has led to increased radiation exposure to patients and
staff. This study investigates a real-time radiation dosimetry system
(RTRS) during vertebral augmentation, including its effects on radiation exposure and implementation of radiation safety measures.
Material and methods: RTRS (Ray safe I2) measured real-time radiation exposure in mREM (mR) for the attending physician (IR), scrub
technologist (SC), circulating technologist (CT), and anesthesiologist (A). Fluoroscopy time (FT), dose area product (DAP), and mR
were displayed for staff during the procedure. Data during standard
procedure (SP) (n=10) were collected. Radiation reducing measures
were added in the radiation-reduced procedure group (RRP) (n=55)
and monitored with RTRS.
Results: Patients’ weight was higher in RRP (72 vs 67 kg) compared
with that in SP. Steps to reduce mR included the following:
- increasing staff awareness due to RTRS in a room,
- using low-pulse fluoroscopy (3f/s),
- angulation of image intensifier toward IR,
- wearing protective glass lead shield for IR and A,
- purposefully increasing distance to the radiation source,
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- placing a radiation-absorbing shield on patients, and
- eliminatiing post-procedure cone-beam CT.
Radiation exposure data table:
SP

RRP

DAP (cGy/cm2)

2051

1474

FT (min)

3.9

4.7

IR (mrem)

9.1

5.4

SC (mrem)

1.4

0.6

C (mrem)

1.6

0.5

A (mrem)

3.4

1.1

Exposure of SC using cone-beam CT increased mR by 5-fold.
Conclusion: Utilization of RTRS significantly reduced staff radiation exposure during vertebral augmentation. This new procedure
algorithm incorporates increased radiation awareness, stringent
use of radiation protective devices, and implementation of a revised
workflow.

2207.3
Scatter radiation reduction with a dedicated patient shield in
interventional radiology examinations
A.M. König1, J. Maas1, R. Etzel2, B. Keil2, M. Fiebich2, A.H. Mahnken1
1Diagnostic & Interventional Radiology, University Hospital Marburg,
Marburg, Germany, 2Mittelhessen University of Applied Sciences,
Institute of Medical Physics and Radiation Protection, Giessen, Germany
Purpose: A substantial amount of the medical staff’s radiation
exposure is generated by patients themselves due to scatter radiation. This study investigates the shielding efficiency of a dedicated
patient apron using an anthropomorphological phantom.
Material and methods: We used a clinical angiography system
(ArtisZee, Siemens Healthineers, Germany) with a thorax phantom
(Alderson RANDO Phantom, Alderson Research Laboratories Inc.,
USA) as a scattering object. For radiation measurement, an ionization chamber (UMo, Berthold Technologies, Germany) was used. All
measurements were performed at four different heights in order
to evaluate the radiation exposure for different body parts of an
examiner [165 cm (eye lense), 150 cm (thyroid), 130 cm (thorax), 100
cm (gonads)]. For each height, we additionally recorded the radiation exposure for three different tube angles (0°, 30°-right, and 30°left). Each setup was measured with and without phantom shielding (femoral notch for intervention, lead equivalent: 0.25 mm, AMT
Medical GmbH, Germany).
Results: At the eye’s position, we measured a radiation reduction at
the angle 30°-right, 0°, and 30°-left of 33%, 80%, and 41%, respectively. Similarly, at the thyroid level, the radiation reduction was
found to be 53%, 79%, and 54%, respectively. The corresponding values of radiation reduction at the thorax were 69%, 77%, and
75%. The gonads were additionally protected by 25%, 16%, and 6%,
respectively, using the lead shield. Each measurement is highly significant by p<0.01 using a t-test.
Conclusion: Our study shows significant reductions of scatter radiation using a dedicated patient shielding apron on top of a phantom.

2207.4
Effective implementation of fluoroscopic and angiographic
dose reduction in image guided procedures
R.E. Love, J.T. Shields, A.D. Bhave, C.S. Morris, J.B. Allison
Interventional Radiology, University of Vermont Medical Center,
Burlington, VT, United States of America
Purpose: To evaluate the effects of the Clarity radiation dose reduction program on patient and operator dose during interventional
procedures. The impact on image quality of neurointerventional
procedures will also be assessed.
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Material and methods: We retrospectively compared radiation
dose measurements of three commonly performed procedures
obtained before and after the implementation of a dose reduction program. All procedures were performed by operators with
between 12-25 years of experience. We modeled operator dose
in an interventional suite by using an anthropomorphic mannequin to represent a patient and comparing dose measurements in
a room modified and not modified by the dose reduction program.
Operator dose was measured at the level of the eye and waist. The
effects of dose reduction on image quality of neurointerventional
procedures is still in progress. To do so, our evaluators are comparing images obtained with and without dose reduction side-by-side
in a blinded fashion and completing a questionnaire pertaining to
comparative image quality.
Results: After the dose reduction program was implemented
patient dose was reduced by 65% for fistula interventions, 60% for
visceral angiograms and 56% for chest ports. Operator dose reductions at the level of the eye and waist were 9%-22% and 30%-40%,
respectively, depending on body region examined. The impact on
image quality is currently being investigated. Preliminary findings
suggest no significant difference in image quality.
Conclusion: The Clairty dose reduction program significantly
reduces patient and operator dose. The impact on image quality as
related to neurointerventional procedures is currently in progress.

2207.5
Effectivity of brain protection by lead X-ray attenuating head
caps in phantom experiments and clinical practice
E. Bouchoms1, A.M.H. Sailer Karmann1, C. van der Leij1,
W. van Zwam1, J.E. Wildberger2, M.W. de Haan1, C.R. Jeukens1
1Radiology and Nuclear Medicine, Maastricht University Medical
Centre, Maastricht, Netherlands, 2Diagnostic Radiology, Maastricht
University Medical Centre, Maastricht, Netherlands
Purpose: Interventional radiologists are exposed to scatter radiation during X-ray-guided procedures. Although the body and thyroid are usually protected by a customized apron, most interventional radiologists do not wear head protection caps. Occupational
head exposure to radiation may cause radiation-induced cataracts
and an increased risk of brain neoplasia. The aim of this study was to
evaluate the X-ray protection effect of X-ray attenuating head caps
with and without lead glasses.
Material and methods: Phantom measurements mimicking a clinical setting for an interventional radiologist were performed. X-ray
exposure of the phantom head (Rando-man) with and without
a 0.35-mm lead-equivalent head protection cap with and without lead glasses was measured using thermoluminescent dosimeters (TLD-100s) attached above and under the cap and glasses at
predefined landmarks. Additionally, the X-ray protection effect was
measured in two clinical procedures.
Results: We present the results from our phantom study and interim
data from our ongoing prospective clinical analysis. In phantom
measurements, the X-ray exposure reduction at the frontal head and
left parietal lobe were a factor of 4.7±0.3 and 3.8±0.6, respectively,
for the lead cap and a factor of 5.1±0.2 and 2.2±0.7, respectively, for
the cap and glasses. These results were paralleled in the clinical setting (frontal head reduction factor of 2.5–6.0 and left parietal lobe
reduction factor of 1.3–2.1). In contrast, an exposure increase was
observed in the right parietal lobe (reduction factor of 0.4–0.6).
Conclusion: The X-ray protection effect of radiation attenuating
head caps was a reduction in head exposure by a factor of 2.5–6
for the frontal head. This reduction is hardly influenced by wearing
additional lead classes.
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2207.6
Evaluation of reduction in time and radiation exposure using a
robotic tracking system for CT-guided percutaneous lung and
renal biopsy
S. Quarchioni1, F. Bruno2, F. Smaldone1, F. Arrigoni1, A.V. Giordano3,
S. Carducci3, M. Varrassi1, C. Masciocchi1
1Department of Biotechnological and Applied Clinical Sciences,
University of L’Aquila, L’Aquila, Italy, 2Department of Radiology,
University of L’Aquila, L’Aquila, Italy, 3Division of Radiology, Department
of Biotechnological and Applied Clinical Science, University of L’Aquila,
S. Salvatore Hospital, L’Aquila, Italy
Purpose: To evaluate the advantages of using a robotic tracking system for CT-guided percutaneous lung and renal biopsy in terms of
technical success, procedure time, perfect centering of the lesion,
and radiation dose exposure to interventional radiology (IR) and
patients.
Material and methods: Between July 2015 and December 2016,
we performed 26 CT-guided percutaneous biopsies in 26 patients
(16 lung biopsy and 10 renal biopsy). Thirteen biopsies (8 lung and
5 renal) were performed using the “freehand” standard technique,
whereas 13 procedures (8 lung and 5 renal) were performed using
the robotic tracking system. For both procedures, the final positioning of the needle was confirmed with fluoro-CT. The parameters for
CT were as follows: 125mAs and slice thickness of 2mm.
Results: Fluoro-CT confirmed the correct position of the needle
using the robotic tracking system with a single entry in 12/13 (92%)
patients. Technical success for both procedures was 100%. The
mean execution time was 10 minutes for the assisted procedure
and 16 minutes for the “freehand” procedure. The mean radiation
dose for the patients after the first CT used for the visualization of
the lesion was 2.5mSv in the standard procedure and 0.56mSv in the
procedure using the robotic tracking system. The radiation dose for
IRs was 0.
Conclusion: The robotic tracking system is an innovative medical
device that allows centering lesions with an high degree of accuracy
and following needle trajectory in real-time to avoid sensitive structures. Furthermore, reducing the procedure time and number of CTs
facilitates reduction in the radiation dose in the patients and IRs.

Free Paper Session
Drug-coated balloons
2208.1
Low-dose drug-coated balloon outcome for peripheral arterial
disease treatment in females and patients with diabetes
mellitus: 12-month sub-group analyses from the ILLUMENATE
European randomized clinical trial
H. Schroeder
Radiology, Center for Diagnostic Radiology & Minimally Invasive
Therapy, The Jewish Hospital, Berlin, Germany
Purpose: This randomized trial was designed to assess the safety
and effectiveness of Stellarex drug-coated angioplasty balloon
(DCB), a low-dose (2 µg/mm2 surface dose of paclitaxel) DCB, in
treating peripheral arterial disease (PAD) of the superficial femoral
and/or popliteal artery.
Material and methods: This was a prospective, randomized, multicenter trial with blinded core lab adjudicated endpoints. Patients
were randomized following successful predilatation to treatment with DCB (222 patients, 254 lesions) or uncoated PTA balloon
(72 patients, 79 lesions). The primary effectiveness endpoint was
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primary patency at 12 months. Post-hoc subgroup analyses were
conducted to assess effectiveness of DCB in females and patients
with diabetes.
Results: Within the cohort, the primary effectiveness endpoint was
met and DCB was superior to PTA [83.9% (188/224) vs. 60.6% (40/66),
p<0.001]. Primary patency was significantly higher in females
treated with Stellarex than in those treated with PTA [85.3% vs
61.0% (p=0.0168)], and there was no significant difference in primary
patency rates between males and females in the cohort treated with
DCB (90.4% vs 85.3%, p=0.3064). Patients with diabetes had a significantly higher patency rate when treated with Stellarex [82.9% vs
71.3% (p=0.0043)] and patients in the Stellarex cohort with or without diabetes had similar patency rates (89.2% vs 88.8% p=0.4724).
Conclusion: Superiority of Stellarex over PTA was demonstrated in
females and in patients with diabetes. Patency rates were not statistically significantly different when comparing females to males
or patients with diabetes to those without diabetes. Stellarex is an
effective DCB solution for females and patients with diabetes.

2208.2
Twelve-month results of the RANGER SFA randomized study
of the Ranger paclitaxel-coated balloon cathether: diabetic
subgroup
C. Del Giudice1, A. Willfort-Ehringer2, H. Sievert3, V. Geist4,
M. Lichtenberg5, A. Sauguet6, D. Scheinert7
1Vascular and Oncological Interventional Radiology, Hôpital
Européen Georges Pompidou, Paris, France, 2Angiology, Medizinische
Universität Wien, Vienna, Austria, 3Center for Cardiology & Angiology,
Cardiovascular Center Frankfurt, Frankfurt, Germany, 4Kardiologie
/ Angiologie, Herzzentrum Bad Segeberg, Bad Segeberg, Germany,
5Vascular Center, Klinikum Arnsberg, Arnsberg, Germany, 6Cardiologie
Générale et Interventionnelle, Clinique Pasteur Toulouse, Toulouse,
France, 7Interventional Angiology, Universitätsklinikum Leipzig, Leipzig,
Germany
Purpose: The purpose of this randomized clinical study, performed
in humans for the first time, was to evaluate the performance of
the Ranger paclitaxel-coated balloon catheter (Boston Scientific
Corporation, Marlborough, MA, USA; Hemoteq AG, Würselen,
Germany) vs uncoated balloons for angioplasty of femoropopliteal
artery lesions.
Material and methods: This prospective, randomized (2:1, Ranger
paclitaxel-coated balloon:uncoated balloon) study included
patients with symptomatic leg ischemia requiring treatment (i.e.,
Rutherford classification 2–4) and de novo or restenotic lesions in
the native non-stented femoropopliteal segment. Approximately
38% of the study patients had diabetes (n=40). The primary endpoint was 6-month angiographic late lumen loss, and efficacy and
safety assessments continued at 12 months.
Results: Patients with diabetes treated with Ranger paclitaxelcoated balloon cathether (n=28) had a mean lesion length of
70±40 mm, 36% had occlusions, and 46% had severe calcifications,
whereas patients in the control group (n=12) had a mean lesion
length of 47±34 mm, 27% had occlusions, and 18% had severe calcifications. Late lumen loss at 6 months among patients with diabetes was significantly less for the Ranger DCB group (0.036±1.0 mm vs
0.93±1.3 mm; P=.040). The 12-month follow-up and analysis, including patency, TLR, and safety assessments, will be complete by the
time of presentation.
Conclusion: The lumen loss analysis suggests that restenosis was
inhibited in patients with diabetes treated with Ranger paclitaxelcoated balloon catheter, and 12-month results will show whether
this inhibition translates into favorable patency and reintervention
rates.

C RSE

CIRSE 2017

Free Papers / News on Stage

125

2208.3

2208.4

Impact of calcium on drug-coated balloon: analysis of the long
lesion (>15 cm) and CTO imaging cohorts of the IN.PACT Global
study

Twelve-month clinical outcomes after treatment of
femoropopliteal lesions with a novel paclitaxel-matrix coated
balloon catheter

F. Fanelli1, M. Brodmann2, G. Ansel3, T. Zeller4, A. Micari5,
P. Peeters6, G. Tepe7
1Radiological Sciences, “Sapienza” University of Rome, Rome, Italy,
2Clinical Division of Angiology, Medizinische Universtität Graz,
Graz, Austria, 3Cardiology, Columbus, OH, United States of America,
4Angiology, Herz-Zentrum Bad Krozingen, Bad Krozingen, Germany,
5Interventional Cardio-Angiology, Maria Cecilia Hospital, Cotignola,
Italy, 6Surgery, Imelda Ziekenhuis, Bonheiden, Belgium, 7Department of
Diagnostic and Interventional Radiology, Medical Centre of Rosenheim,
Rosenheim, Germany

G. Tepe1, Ö. Gögebakan2, U. Redlich3, J. Tautenhahn4, J. Ricke5,
Z. Halloul6, D.-R. Meyer7, M. Waliszewski8, B. Schnorr9, T. Zeller10,
S. Müller-Hülsbeck11, T. Albrecht2
1Department of Diagnostic and Interventional Radiology, Medical
Centre of Rosenheim, Rosenheim, Germany, 2Institut für Radiologie und
interventionelle Therapie, Vivantes Klinikum Neukölln, Berlin, Germany,
3Institut für Diagnostische und Interventionelle Radiologie, Klinikum
Magdeburg, Magdeburg, Germany, 4Klinik für Gefäßchirurgie, Klinikum
Magdeburg, Magdeburg, Germany, 5Radiology and Nuclear Medicine,
University Hospital Magdeburg, Magdeburg, Germany, 6Klinik für
Allgemein-, Viszeral- und Gefäßchirurgie, Universitätsklinikum
Magdeburg A.ö.R., Magdeburg, Germany, 7Klinik für Diagnostische
und Interventionelle Radiologie, Evangelisches Krankenhaus Hubertus,
Berlin, Germany, 8Vascular Systems, Medical Scientific Affairs, B. Braun
Melsungen AG, Berlin, Germany, 9Institut für Radiologie, Charité, Berlin,
Germany, 10Angiology, Herz-Zentrum Bad Krozingen, Bad Krozingen,
Germany, 11Department of Diagnostic and Interventional Radiology /
Neuroradiology, Ev.-Luth. Diakonissenanstalt zu Flensburg, Flensburg,
Germany

Purpose: The objective of the IN.PACT Global study was to assess
the safety and effectiveness of the IN.PACT™ Admiral™ drug-coated
balloon in the treatment of real-world patients with femoropopliteal
disease. Here we report outcomes based on calcification in the long
lesion and chronic total occlusion (CTO) imaging cohorts.
Material and methods: The IN.PACT Global study enrolled 1535
subjects, 1406 of whom were analyzed as part of the consecutively
enrolled clinical cohort. A subset of the clinical cohort, the imaging
cohort, underwent duplex ultrasound imaging at 12 months and
during any reintervention within 12 months to assess target lesion
patency. The imaging cohort comprised the following three prospectively predefined subgroups: de novo in-stent restenosis, long
lesion of ≥15 cm, and CTO of ≥5 cm. This analysis focuses on the
impact of calcium on patency, clinically driven TLR, and other outcomes in the long lesion and CTO cohorts only.
Results: In total, 321 subjects from the long lesion and CTO cohorts
were stratified into two groups: group 1, none, mild, or moderate
calcium (n=249) and group 2, moderately severe and severe calcium (n=72). The groups were well-matched at baseline. Mean age
was 67.6% in group 1 and 73.6% in group 2. The mean length of the
treated lesion was 22.9±9.68 cm in group 1, and the treated lesions
included 73.7% of the total occlusions. The mean length of the
treated lesion was 24.73±9.68 cm in group 2, and the treated lesions
included 60.3% of the total occlusions.
Conclusion: Detailed results will be available at the time of this
meeting.

Purpose: This randomised controlled multicentre trial assessed
the safety and efficacy of the paclitaxel-coated balloon catheter
SeQuent® Please OTW (B.Braun Melsungen AG, Germany) in comparison with those of conventional pressure-only balloon angioplasty
(POBA) in the treatment of steno-occlusive lesions of the femoropopliteal artery.
Material and methods: One hundred fifty-three patients with
steno-occlusive lesions of the superficial femoral and the proximal two segments of the popliteal artery were randomised 1:1 for
treatment with a drug-coated balloon (DCB) angioplasty or POBA.
Inclusion criteria were Rutherford stages II–IV, >70% stenosis, lesion
length 4–27cm and at least one patent run-off vessel. Clinical followup was performed at 12 months.
Results: The censored walking distance increase was significantly
higher in patients who underwent DCB angioplasty. Furthermore, at
12 months, TLR rate in the DCB group was significantly lower than
that in the POBA group, whereas the Rutherford category improvement was also significantly better in the DCB group.
Conclusion: Compared with POBA, the use of paclitaxel-resveratrol
matrix-coated peripheral balloon angioplasty was associated with
significantly reduced TLR rates and an improved walking distance at
12 months.
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2208.5
EffPac Trial: Effectiveness of paclitaxel-coated Luminor®
balloon catheter versus uncoated balloon catheter in the
femoropopliteal artery to prevent vessel restenosis or
reocclusion: Primary endpoint and 6 months follow-up
U. Teichgräber1, M. Thieme2, S. Sixt3, T. Zeller4, D. Scheinert5,
E. Blessing6, P. von Flotow7, K. Brechtel8, M. Treitl9, M. Lichtenberg10,
R. Aschenbach1
1Radiology, University Hospital Jena, Jena, Germany, 2Angiologie/
Kardiologie/Diabetologie, Medinos Kliniken Sonneberg, Sonneberg,
Germany, 3Angiologie, Angiologikum Hamburg, Hamburg, Germany,
4Herzzentrum, Herzzentrum Bad Krozingen, Bad Krozingen, Germany,
5Abteilung für Interventionelle Radiologie, Universitätsklinikum
Leipzig, Leipzig, Germany, 6Innere Medizin, SRH Klinikum KarlsbadLangensteinbach, Karlsbad, Germany, 7Standort II, Westpfalz
Klinikum GmbH, Kusel, Germany, 8Radiologie, Ihre-Radiologen Berlin
Gemeinschaftspraxis für Radiologie, Berlin, Germany, 9Radiolgie,
Klinikum der Ludwig Maximilians Universität München, München,
Germany, 10Angiologie, Klinikum Arnsberg, Arnsberg, Germany
Purpose: The aim of this investigator-initiated trial is to evaluate the
safety and efficacy of the novel Luminor® Paclitaxel-coated drugeluting balloon (DEB) (iVascular, S.L.U., Barcelona, Spain) in inhibiting
restenosis and in ensuring long-term patency.
Material and methods: Multicenter randomized-controlled trial
to evaluate Luminor® Paclitaxel-coated DEB catheter of stenotic or
occlusive lesions (length: ≤15 cm) in the superficial femoral artery
(SFA) and popliteal artery (PA) up to the P1 segment compared to
non-coated plain old angioplasty balloon (POBA) catheter. In total
172 subjects will be treated with either DEB or POBA in 11 German
study centers in a 1:1 randomization study design. 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 allcause mortality.
Results: The primary endpoint (LLL) and 6 months follow-up results
will be presented.
Conclusion: EffPac represents a randomized controlled trial that will
provide evidence on the effectiveness of Luminor® Paclitaxel-coated
DEB catheter for the reduction of restenosis compared to POBA of
SFA and PA. The results of EffPac will allow direct comparison to
other already-completed RCTs applying Paclitaxel-coated DEB from
different manufactures in the same target vessel.
Trial registration: NCT02540018. Registered 17 August 2015

2208.6
Twelve-month outcomes of standard vs. extended usage of
DCB: analysis of the IN.PACT Global study
K. Deloose1, T. Zeller2, M. Brodmann3, A. Micari4, P. Peeters5
1Dept. Vascular Surgery, AZ St. Blasius, Dendermonde, Belgium,
2Angiology, Herz-Zentrum Bad Krozingen, Bad Krozingen, Germany,
3Clinical Division of Angiology, Medizinische Universtität Graz, Graz,
Austria, 4Interventional Cardio-Angiology, Maria Cecilia Hospital,
Cotignola, Italy, 5Surgery, Imelda Ziekenhuis, Bonheiden, Belgium
Purpose: The IN.PACT Global study was designed to evaluate the
safety and effectiveness of the IN.PACT™ Admiral™ DCB for the treatment of symptomatic femoropopliteal artery lesions across a wider
range of patients treated in real-world clinical practice.
Material and methods: IN.PACT Global is an independently adjudicated prospective, nonrandomized, multicenter study that enrolled
>1500 patients. A large number of patients treated with clinical and
lesion characteristics that did not fit the standard use (SU) criteria
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of previously conducted pivotal trials (such as IN.PACT SFA Trial)
were included in an extended-use group. The extended-use group
is defined as patients with lesions >18cm in length and moderate/
severe calcification. Endpoints included primary safety, defined as
freedom from device- and procedure-related mortality through 30
days; freedom from major target limb amputation and clinicallydriven target vessel revascularization within 12 months; and freedom from clinically-driven target lesion revascularization, major
adverse event rate, major target limb amputation and thrombosis
rates at 12 months. Outcomes will be compared between patients in
the SU and EU groups.
Results: Among the patients characterized as standard use, mean
age was 67.4 years, 62.7% were male, 76.6% were hypertensive, and
36.5% were diabetic. Mean lesion length was 7.70 ± 4.48 cm. Among
the extended-use group, the mean age was 68.4 years, 70.8% male,
84.7% were hypertensive, and 40.4% were diabetic. The mean lesion
length treated for this group was 17.02 cm.
Conclusion: Twelve-month results will be compared between the
SU and EU groups. These data will be available at the time of this
meeting.

Free Paper Session
Peripheral arterial disease
2306.1
Thirty-six-month results from the MAJESTIC trial of the Eluvia
drug-eluting vascular stent system
S. Müller-Hülsbeck1, K.F. Keirse2, T. Zeller3, H. Schroe4, J. DiazCartelle5
1Department of Diagnostic and Interventional Radiology /
Neuroradiology, Ev.-Luth. Diakonissenanstalt zu Flensburg, Flensburg,
Germany, 2Vascular Surgery, Regional Hospital Heilig Hart Tienen,
Tienen, Belgium, 3Angiology, Herz-Zentrum Bad Krozingen, Bad
Krozingen, Germany, 4Limburgs Vaatcentrum - ZOL, ZOL Sint-Jan
Genk, Genk, Belgium, 5Peripheral Interventions, Boston Scientific,
Marlborough, MA, United States of America
Purpose: The purpose of the MAJESTIC clinical study was to evaluate the performance of the Eluvia drug-eluting vascular stent system
(Boston Scientific Corporation, Marlborough, MA, USA) in treating
femoropopliteal artery lesions.
Material and methods: MAJESTIC is a prospective, single-arm,
multicenter clinical study of patients with chronic lower limb ischemia and de novo or restenotic lesions in the native superficial femoral artery and/or proximal popliteal artery. Long-term follow-up
includes safety monitoring (i.e., adverse events and target lesion
revascularization) over 3 years.
Results: Mean age (±SD) of the patients (N=57) was 69±3 years, 83%
were male, and 35% had diabetes. Baseline Rutherford category was
2 for 35%, 3 for 61%, and 4 for 4% of patients. Mean lesion length
was 70.8±28.1 mm, and 65% had severe calcification. Percent diameter stenosis was 86.3%±16.2%, and 46% had total occlusions. At
24 months, freedom from TLR was 91.3% and primary patency was
78.2% (Kaplan–Meier estimates). No stent fractures were identified
over 24 months. Thirty-six-month safety assessments will be available by the time of presentation. At 36 months, freedom from TLR
was 85.3%. No target limb amputations occurred and no stent fractures were identified.
Conclusion: MAJESTIC results show that patients treated with the
Eluvia stent had a high patency and low MAE rate through longterm follow-up.
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2306.2
The randomized Freeway Stent Study completed the 12-month
follow-up and favored the use of drug-eluting balloons over
plain balloons for the postdilatation of nitinol stents in the SFA
and PI segments to lower restenosis rate
J. Tacke1, K.A. Hausegger2, S. Müller-Hülsbeck 3, H. Schroeder4
1Institut für Diagnostische und Interventionelle Radiologie und
Neuroradiologie, Klinikum Passau, Passau, Germany, 2Radiology,
General Hospital Klagenfurt, Klagenfurt, Austria, 3Department of
Diagnostic and Interventional Radiology / Neuroradiology, Ev.-Luth.
Diakonissenanstalt zu Flensburg, Flensburg, Germany, 4Radiology,
Vascular Center Jewish Hospital, Berlin, 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 balloons potentially overcome the problem of in-stent
restenosis when used for postdilatation after primary nitinol stenting in the SFA and PI segments.
Material and methods: The Freeway Stent Study is a prospective,
randomized, international trial conducted in 13 centers of Germany
and Austria. Overall, 204 patients were enrolled and randomized
to primary stenting, followed by either DEB (FREEWAY™) or POBA
postdilatation. Primary endpoint was clinically driven target lesion
revascularization (TLR) at 6 months; secondary endpoints included
patency rate, shift in Rutherford classification, and ABI and MAE at 6
and 12 months.
Results: The 12-month follow-up has been completed and the final
study results highly favor the use of FREEWAY™ DEB over POBA. In
clinically driven TLR, the primary patency rate and in clinical outcomes for patients, the FREEWAY™ DEB clearly show superior results
over the use of a standard balloon.
Conclusion: The use of DEB as a postdilatation device is investigated
through a new approach to decrease the restenosis rate after nitinol stenting in the SFA and PI segments. The Freeway Stent Study
shows that the use of DEB as a restenosis prophylaxis seems to be
safe and feasible. The 12-month follow-up results give a clear sign
that all parameters favor DEB.

2306.3
Treatment of calcified iliac stenosis using the shockwave
medical Lithoplasty® system to facilitate percutaneous aortic
intervention
T.J. Brinton1, U. Illindala2, F. Fanelli3
1Cardiology, Stanford Medical Center, Stanford, CA, United States of
America, 2Research, Shockwave Medical Inc, Fremont, CA, United States
of America, 3Interventional Radiology Unit, Department of Radiological
Sciences, Sapienza - University of Rome, Rome, Italy

Purpose: Endovascular aneurysm repair (EVAR) with stentgrafts has
become the standard of care; however, many patients are not candidates because of calcified iliac access arteries. Percutaneous treatment of calcified iliac stenosis is associated with high rates of complications including dissection and perforation which require urgent
percutaneous or surgical intervention and associated comorbidities. Lithoplasty is a novel balloon-based therapy utilizing lithotripsy
specifically designed to disrupt calcium prior to low-pressure balloon expansion. This study aimed to investigate the safety and performance of the peripheral lithoplasty catheter system (Shockwave
Medical, Fremont CA), a lithotripsy-enhanced, low-pressure balloon
catheter, for the treatment of calcified, stenotic, iliac arteries.
Material and methods: This is a prospective, single-center, singlearm study of 10 patients with calcified iliac artery disease. Patients
will be screened for severely calcified iliac arteries (stenosis > 50%)
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using CTA. Patients will undergo procedural angiography and intravascular imaging at baseline and following lithoplasty. The primary
safety endpoint is major adverse events through 30 days including
death, target limb loss, or target limb revascularization. The primary
performance endpoint is acute reduction in percent diameter stenosis of the target lesion.
Results: Baseline and 30-day results will be available at the time of
presentation.
Conclusion: Lithoplasty is a novel therapy for the treatment of calcified, stenotic peripheral arteries. This is the first prospective study
for evaluating the safety and performance of the shockwave medical peripheral lithoplasty system to treat calcified, stenotic, iliac
arteries using a familiar balloon-based approach.

2306.4
Full cohort 12-month outcomes of the BIOLUX 4EVER trial:
treatment options backed by evidence
K. Deloose1, P. Peeters2, L. Maene3, K.F. Keirse4, J.M. Hendriks5,
M. Bosiers1
1Dept. of Vascular Surgery, AZ Sint-Blasius, Dendermonde, Belgium,
2Surgery, Imelda Ziekenhuis, Bonheiden, Belgium, 3Vascular and
Throacic Surgery, OLV Hospital, Aalst, Belgium, 4Vascular Surgery,
Regional Hospital Heilig Hart Tienen, Tienen, Belgium, 5Department of
Thoracic and Vascular Surgery, Antwerp University Hospital, Edegem,
Belgium
Purpose: The BIOLUX 4EVER trial was designed to investigate the
efficacy of combined endovascular treatment of fempop arterial stenotic disease using the Passeo-18 Lux drug-releasing balloon and
Pulsar-18 stent
Material and methods: The BIOLUX 4EVER is a prospective, multicenteric trial that enrolled 120 patients with fempop arterial stenotic disease. In this trial, the combination therapy of the Passeo
18 Lux DCB with the low-strut profiled Pulsar 18 stent was investigated and finally compared with the 4EVER trial where the same
stent was used but without the DCB vessel. In addition, benchmarking the outcomes of the more versatile combination therapy of DCB
and BMS with the results of several DES trials was included in this
investigation. The primary endpoint of the BIOLUX 4EVER was primary patency on DUS in lesions <19 cm and freedom from clinicallydriven target lesion revascularization at 12 months.
Results: In total, 120 patients with a mean age of 70.8 years were
included (65.83% male patients; 19.17% were with diabetes). The
mean lesion length that was treated in the full cohort was 83.33
mm. A total of 33.33% occlusions and 50% moderate-to-severe calcified lesions were treated. Preliminary 12-month primary patency
(105/120 patients) was 89.3% and freedom from clinically-driven target lesion revascularization (105/120 patients) was 93.7%.
Conclusion: Full cohort 12-month results will be available at the
time of the CIRSE meeting.

2306.5
Primary stenting of the superficial femoral artery in
intermittent claudication improves health-related quality
of life, ABI, and walking distance: 12-month results of a
randomized controlled multicenter trial
H. Lindgren
Surgery/Interventional Radiology, Helsingborg University Hospital,
Helsingborg, Sweden
Purpose: Invasive treatment of intermittent claudication (IC) due to
severe atherosclerotic stenosis or occlusion in the superficial femoral artery (SFA) is controversial. This prospective randomized trial
was performed to assess the impact of primary stenting with nitinol self-expanding stents compared with that of the best medical
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treatment alone in patients suffering from stable IC due to SFA disease on the 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 the 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 the primary outcome measure. Improvement in the walking impairment questionnaire (WIQ),
ankle–brachial index (ABI), and walking distance were the secondary outcomes.
Results: HRQoL improved significantly; the SF-36 domain physical function improved 19 points (P<0.001), bodily pain 14 points
(P=0.001), general health 6 points (P=0.019), vitality 10 points
(P=0.004), physical component summary 6.5 points (P<0.001), EQ5D
0.14 points (P=0.008), and WIQ 22 points (P<0.001) in the stent group
but was unchanged in the control group. Both ABI and walking distance improved significantly in both groups, but at 12 months, both
ABI (P<0.001) and walking distance (P=0.001) were higher in the
stent group.
Conclusion: In patients with IC caused by lesions in the SFA, addition of primary stenting to BMT was associated with significant
improvement in HRQoL, ABI, and walking distance after 12 months
of follow-up compared with BMT alone.

2306.6
BioMimics 3D helical stent imparts curvature in calcified
vessels and creates swirling flow
P.A. Gaines
Faculty of Health and Wellbeing, Sheffield Hallam University, Sheffield,
United Kingdom
Purpose: The BioMimics 3D stent is a self-expanding nitinol stent
with a three-dimensional helical centreline geometry indicated for
use in the femoropopliteal artery. The purpose of the helical centreline geometry is to generate swirling blood flow within the
stented segment. Preclinical studies have indicated that the introduction of swirling blood flow reduces neointimal formation. This
clinical study aimed to answer the question whether non-planar curvature can be imparted to a diseased, calcified artery and whether
this leads to a swirling flow.
Material and methods: The Mimics study randomized 76 patients
with symptomatic peripheral arterial disease: 2:1 to either BioMimics
3D or Lifestent. In the helical and straight stent groups, 52% (26/50)
and 58% (15/26) (P=0.47), respectively, had moderate–severe calcification (core lab data). Using biplanar X-ray images (AP and lateral
projections), the stent centreline curvature was quantified for each
device. The presence or otherwise of swirling flow within the stents
was confirmed by transluminal color Doppler.
Results: For lesions with none-mild calcium burden, there is a significant increase in stent curvature when the BioMimics 3D and control
stents are compared (P=0.05) and there is no drop-off in the level of
curvature in the BioMimics 3D device when the none-mild and moderate–severe groups are compared (P=0.14). Primary patency was
observed to be independent of the degree of calcification in the
BioMimics 3D group. This supports the rationale for BioMimics 3D
use within heavily diseased femoropopliteal segments.
Conclusion: The BioMimics 3D stent is as effective at imparting
three-dimensional helical curvature in calcified vessels as it is in
non-calcified vessels.
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Free Paper Session
GI tract intervention
2307.1
Spectrum of fluoroscopy-guided percutaneous diagnostic and
treatment procedures via the pancreatic duct percutaneous
drainage tract: feasibility and technique
M. Mizandari1, T. Azrumelashvili1, N. Habib2
1Diagnostic and Interventional Radiology, Tbilisi State Medical

University, High Technology Medical Center - University Hospital, Tbilisi,
Georgia, 2Surgery and Oncology, Imperial College London, London,
United Kingdom
Purpose: To present the percutaneous procedures that might be
performed after pancreatic duct (PD) percutaneous drainage.
Material and methods: Twenty-one patients underwent imageguided percutaneous procedures via the PD percutaneous drainage tract, including endoluminal RFA with subsequent stenting in
9, balloon-assisted percutaneous descending litholapaxy (BAPDL) in
6, endoluminal biopsy in 3, balloon dilatation in 2, and stenting in 1
patient. The obligatory first step for all procedures was conduction
of the wire into the duodenum performed using a 5-Fr-diameter
Advantage catheter. RFA was performed using a 5-Fr-diameter novel
bipolar RF device (15 watts of energy applied for 2 minutes), positioned in the strictured segment over the wire and BAPDL was performed by pushing down action using a partially inflated balloon
after papilla dilatation. Endoluminal biopsy was performed using a
endobiliary forceps biopsy set. Balloon dilatation and stenting was
performed using the conventional technique.
Results: In 18 (85.7%) of 21 cases, the procedures were completed,
achieving PD patency restoration or adequate tissue sample; in 3
(14.3%) cases (all pancreatic head cancers), procedure completion
was impossible because of failure of guidewire conduction across
the strictured segment of PD. All patients tolerated the procedure
well and there was no 30-day or hospital mortality; no technique
specific complications were observed.
Conclusion: Percutaneous fluoroscopy-guided percutaneous diagnostic and treatment procedures via the PD percutaneous drainage
tract are safe and effective; these procedures should be routinely
suggested as treatment options for selected patients.

2307.2
Percutaneous image-guided main pancreatic duct drainage:
indications, technique, and results
M. Mizandari1, T. Azrumelashvili1, N. Habib2
1Diagnostic and Interventional Radiology, Tbilisi State Medical

University, High Technology Medical Center - University Hospital, Tbilisi,
Georgia, 2Surgery and Oncology, Imperial College London, London,
United Kingdom
Purpose: To present percutaneous image-guided pancreatic duct
(PD) drainage.
Material and methods: Thirty-seven patients underwent percutaneous image-guided PD drainage. In 36 of them, the indication was
PD obstruction-related clinical symptoms (pancreatic irritation or
recently revealed diabetes); in one case of pancreatic fistula, nondilated PD was drained. PD drainage was performed under combined image guidance: US and fluoroscopy (17) or CT and fluoroscopy (20 cases). After US- or CT-guided PD puncture using 22–18-G
needles, the drainage catheter was placed under real-time fluoroscopy guidance over the wire.
Results: Drainage was successful in all cases including the case with
non-dilated PD with post-biopsy pancreatic fistula. Clinical improvement was documented and pancreatic fluid discharge varied
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between 300 and 900 ml/day. Three patients with recent onset of
diabetes showed a dramatic improvement in glycemic control.
Conclusion: Percutaneous PD drainage appears to be a safe and
effective procedure and should be considered in patients with
obstructed PD, particularly in failed endoscopic retrograde cannulation or impracticable cases.

2307.3
Introduction of a new low-profile gastrostomy tube for
percutaneous radiological gastrostomies: experiences in 115
procedures over a 3-year period
T.-O. Petersen, J. Fuchs, B. Maiwald, S. Strocka, T. Kahn, M. Moche
Department of Diagnostic and Interventional Radiology, Leipzig
University Hospital, Leipzig, Germany
Purpose: Analysis of the primary success, procedural complications,
and material-related complications of a new low-profile gastrostomy tube for percutaneous radiological gastrostomies (prg).
Material and methods: Since the introduction of the new low-profile gastrostomy tube 3 years ago, 115 prg have been performed.
Queries on the radiological and hospital information systems were
performed and data were analyzed for primary technical success,
complication rate, and material-related complications during followup. All prgs have been performed using the push gastrostomy technique with a tube of 16 Fr. The low-profile gastrostomy tube is a balloon-retained device in which the balloon is not mounted onto but
placed in profile with the tube. Because of this construction, only a
2-Fr bigger peel-away sheath is necessary. Older systems with nonlow-profile tubes needed a 4-Fr overdilatation.
Results: In total, 115 prg have been performed. The primary success was higher than 99%. There have been 15.8% minor complications (local infection or mild spilling) and 2.6% major complications
(2× spilling and 1× leakage into the peritoneal cavity). In total, 24.1%
had dislocated tubes or other material-related problems during the
follow-up.
Conclusion: With the new low-profile gastrostomy tube, a high rate
of success with low complications can be achieved. The small diameter of the tube through the low profile reduces the risk of overdilatation of the tract. A 16-Fr tube has a sufficient diameter without
the risk of clogging because of the feed or applied drugs. Balloonretained tubes have a higher risk for tube dislocation.

2307.4
Y-90 radioembolization with Occlusafe catheter infusion
system in patients with unresectable hepatic metastasis
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CT confirmed the intrahepatic distribution of the microspheres and
no extrahepatic nontargeted implantation in the gastroduodenal
territories.
Conclusion: The Occlusafe catheter is a valuable device for preventing reflux of Y-90 microspheres during radioembolization. The
system may expand the indications of radioembolization in those
patients previously deemed unfit because of the high risk of extrahepatic microsphere implantation.

2307.5
A novel technique using transhepatic retrograde duodenal
stent placement in treating duodenal obstruction
A.A. AlGharras, N. Martínez, N. Molla, D.A. Valenti, K. Muchantef,
C. Torres, L.-M.N.J. Boucher, T. Cabrera
Diagnostic and Interventional Radiology, McGill University, Montreal,
QC, Canada
Purpose: Case series reviewing a technique allowing duodenal stent
placement across the ampulla of Vater via a transhepatic approach.
Endoscopy is most commonly used to place duodenal stents across
neoplastic gastric outlet obstructions. However, if the obstruction is
severe, an endoscopic approach can fail. Percutaneous transhepatic
duodenal stent placement has been used in patients with malignancies not involving the ampulla of Vater. To this date, such an
approach has not been considered an option when the stent must
be deployed across the ampulla.
Material and methods: The technique resides in establishing a
through-and-through wire going from the liver toward the jejunum,
and then, curving back on itself retrogradely through the duodenum and stomach and out of the mouth. The stent is advanced over
the wire via the transhepatic route until it crosses the ampulla where
it is deployed. After stenting the duodenum, the biliary system can
also be stented into the duodenal stent.
Results: Case series of 10 patients (7 male and 3 female) with a mean
age of 78 years. The main indication for stenting was pancreatic carcinoma. Average time from stent placement to discharge was 47
days. Overall, 55% showed marked improvement in bilirubin levels post-stenting. Placement failed in only one patient due to tumor
perforation while trying to cross it with a wire. None of the nine
patients developed pancreatitis or peritonitis. There were no mortalities in the first 30 days.
Conclusion: The retrograde transhepatic technique is an effective
alternative with a high success rate and few complications.

2307.6

A. Saltarelli, G. Pelle, D. Bellini, E. Notarianni, V. Pasqualini, R. Cianni
Interventional Radiology, SM Goretti Hospital, Latina, Italy

Fluoroscopy-guided dilation of oesophageal strictures in
patients with dystrophic epidermolysis bullosa: long-term
results

Purpose: Yttrium-90 (Y-90) radioembolization is a well-established
treatment option for patients with unresectable liver tumors. Coil
embolization of extrahepatic vessels is usually mandatory to avoid
extrahepatic nontargeted implantation of Y-90 microspheres. To
test the Occlusafe microcatheter (Terumo, Japan) as a new balloon
antireflux microcatheter (2.7 F) for Y-90 microspheres infusion.
Material and methods: Nine patients with unresectable liver metastasis [6 colorectalcancer (CRC) and 3 breast cancer (BC)] underwent
Y-90 radioembolization. In all cases the Occlusafe catheter was used
for microsphere infusion. Embolization of the gastroduodenal artery
was not performed in all patients. In all cases infusion was started
after Dyna CT scan. The liver distribution of microspheres was
assessed by Y-90 PET/CT on the same day of the procedure.
Results: The procedure was performed in all patients without any
complications. The Occlusafe microcatheter allowed catheterization
of the hepatic arteries even in difficult anatomical variants. Y-90 PET/

Z. Hussain1, S. Kudrnova2, S. Ilyas3, J.J. Harvey2,
I. Paraskevopoulos3, A. Diamantopoulos2
1Clinical Radiology, Guy’s and St. Thomas’ NHS Foundation Trust,
London, United Kingdom, 2Department of Interventional Radiology,
Guy’s and St. Thomas’ NHS Foundation Trust, King’s Health Partners,
London, United Kingdom, 3Department of Interventional Radiology,
Guy’s and St. Thomas’ NHS Foundation Trust, London, United Kingdom
Purpose: To investigate the immediate and long-term outcomes of
fluoroscopy-guided balloon dilation of oesophageal strictures in a
series of patients with dystrophic epidermolysis bullosa (DEB).
Material and methods: Retrospective review and analysis of prospectively maintained medical records of all patients with DEB
who underwent fluoroscopy-guided balloon dilation of oesophageal strictures between 2003 and 2016 was performed. The main
indication for treatment was dysphagia attributed to at least one
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radiologically confirmed oesophageal stricture. The primary endpoints of the study included technical success; clinical improvement,
measured using a 0–4 dysphagia score system; and mean intervention rate and interval. The secondary endpoint was the complications rate.
Results: Forty-five consecutive patients with DEB and dysphagia
due to oesophageal strictures were treated with fluoroscopy-guided
balloon dilation. The mean frequency of dilatation per patient was
5 (ranging between 1 and 29). The balloon diameter ranged from 8
to 18 mm. The mean follow-up time was 87.50 ± 27.42 months. The
technical success rate was 98.7%. There were no major complications. There was significant immediate relief of symptoms in almost
all patients with postprocedural dysphagia score significantly lower
than the baseline (p < 0.001).
Conclusion: Repeated fluoroscopy-guided balloon dilation is safe
and effective for the management of dysphagia caused by oesophageal strictures in DEB. This procedure was safe with no major complications and associated with significant improvement in the dysphagia score and satisfactory long-term reintervention rates.

Free Paper Session
Dialysis access
2308.1
Near-infrared fluorescence imaging of MMP-2 activity as a
biomarker of stenosis in AV fistulae
G.J. Nadolski, S. Hunt, T. Gade
Radiology, Hospital of the University of Pennsylvania, Philadelphia, PA,
United States of America
Purpose: To establish the capability of near-infrared optical imaging
in detecting matrix metalloproteinase-2 (MMP-2) activity as a biomarker of vascular remodeling in arteriovenous fistulae (AVF) in vivo.
Material and methods: AVF were surgically created in the right
groin of Wistar rats (n=10), while sham procedures were performed
in the contralateral (left) groin of each rat. Following intravascular
administration of the fluorescent probe, near-infrared imaging was
performed both in vivo as well as ex vivo in AVF- and sham-treated
animals. Histologic analyses of AVF- and sham-treated vessels were
performed to corroborate imaging findings.
Results: AVF were successfully created in all animals at the time of
surgery. Fistulography confirmed AVF with >50% peri-anastomotic
stenosis in all animals imaged 4 weeks post-AVF creation (n=5). In
two animals, AVFs were thrombosed at 4 weeks post-AVF creation.
The mean normalized MMP-activated NIRF signal was 45.5 in AVFs
compared with 16.2 in the contralateral control vessels. The mean
increase in total radiant efficiency of AVFs over the control vessels
was 2.6-fold (SD=0.98, p=0.012). Increased levels of MMP-2 were
identified in the neointimal layer of the peri-anastomotic venous
stenosis. On average, the thickness of intimal staining for MMP-2
measured 171.3±58.9 compared with 70.4±34 in sham vessels
(p=0.0072).
Conclusion: NIRF imaging can detect increased MMP-2 activity in
stenotic AVF compared with contralateral normal vessels. This finding was confirmed by an increase in the MMP-2 signal in the neointimal layer of stenotic AVF. These findings indicate that NIRF imaging
of MMP-2 may be used as a biomarker for the vascular remodeling of
the underlying stenosis.
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2308.2
Percutaneous creation of an endovascular arteriovenous
fistula (endoAVF): 12-month follow-up and outcome data
C.G. Radosa
Institute and Policlinic of Radiology, University Hospital at the Technical
University Dresden, Dresden, Germany
Purpose: The newly developed endovascular approach for ulnar–
ulnar fistula creation (endoAVF) may be an alternative to the surgical
upper-arm dialysis fistula. The feasibility, early complication rates,
and short-term outcome data of this novel treatment option have
been described previously by our working group and showed promising results. Here we describe the 12-month follow-up analysis in
terms of clinical and functional outcomes.
Material and methods: Between July 2015 and February 2016, 8
patients were included in this observational study. Indications for
endoAVF were confirmed by a multidisciplinary vascular board upon
contraindication for Cimino fistula creation. Patients were included
after a pretherapeutic ultrasound. Time to maturation of endoAVF
and clinical and functional outcomes at the 12-month follow-up are
reported here.
Results: Of the 8 patients included in the study, creation of endoAVF was successful in all cases. Median time to endoAVF maturation was 63 days (range: 26–137 days). Hemodialysis was started
without problems in all 8 patients. Patency after 4, 6, and 8 months
was 100%. At the 10-month follow-up examination, a closure of
fistula was observed in 1 patient. After the 12-month follow-up
period, hemodialysis via endoAVF was performed in the remaining
7 patients (88%).
Conclusion: At the 12-month follow-up, endoAVF showed good
clinical and functional outcomes. Bigger sample sizes and longer follow-ups are needed to prove the comparability to surgical dialysis
access creation.

2308.3
Patient perspectives on central venous access devices (CVADs)
in chemotherapy: a qualitative investigation in the context of a
large-scale RCT
C. Ryan, H. Hesselgreaves
HEHTA, University of Glasgow, Glasgow, United Kingdom
Purpose: The purpose of this research is to develop a quality of life
measure for patients with CVADs and to inform the education of clinicians caring for these patients. To this end, we aim to investigate
patients’ experiences of three CVADs for the long-term delivery of
chemotherapy (Hickman-type device, PICC and implantable chest
wall ports) and their experiences of participation in a randomised
controlled trial of CVADs.
Material and methods: Focus groups were conducted at six clinical
sites across the UK. Participants were patients with port, Hickman or
PICC devices for the long-term delivery of chemotherapy. A range of
experiences with different devices were sampled. Focus group discussions were audio recorded and transcribed, and data were analysed using thematic analysis.
Results: The key themes identified in the data include (i) practical
difficulties and patient adaptations regarding the day-to-day device
management of CVADs, (ii) the social and psychological aspects of
CVADs, (iii) the importance of patient interactions with clinical staff
concerning CVADs and (iv) patients’ informational needs regarding
decisions about CVADs and various aspects of self-care.
Conclusion: This research identifies a number of challenges faced
by patients who need a CVAD for the administration of chemotherapy. It suggests a number of ways in which clinical teams might
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improve patient experiences of CVADs. Finally, this research offers
novel insights regarding some potential benefits of port devices
over other CVADs.

2308.4
Vascular access rescue with endovascular angioplasty using
paclitaxel drug-eluting balloons
E. Macchi1, F. Piacentino2, M. Tozzi3, M. Franchin4, E. Duka2,
F. Fontana2, A.M. Ierardi5, C. Fugazzola1
1Scuola di Specializzazione in Radiodiagnostica, Università degli Studi
Dell’Insubria, Varese, Italy, 2Department of Radiology, Ospedale di
Circolo e Fondazione Macchi, Varese, Italy, 3Surgical and Morphological
Sciences, University Study of Insubria, Varese, Italy, 4Vascular Surgery,
Ospedale di Circolo e Fondazione Macchi, Varese, Italy, 5Radiology
and Interventional Radiology, ASST Santi Paolo e Carlo - San Carlo
Borromeo Hospital, Milan, Italy
Purpose: The leading cause of haemodialysis vascular access failure is thrombosis due to insufficient maturation of the arteriovenous anastomosis or stenosis of the prosthetic venous anastomosis.
We present a single-centre 25-month experience with a paclitaxelreleasing high-pressure drug-eluting balloon employed on native
and prosthetic vascular accesses.
Material and methods: We prospectively evaluated 81 patients (50
M). The overall mean age was 67±12 years (range 30–87). In total, 151
stenoses were treated. Twenty-two (27.2%) patients were treated for
different stenoses: two (n=15, 68.2%), three (n=5, 22,8%), four (n=1, ±
4.5%) or five times (n=1, 4.5%). A successful angioplasty was defined
as a procedure free from complication and with a residual stenosis < 30%. All patients underwent monthly clinical and radiological
follow-up.
Results: Angioplasty was technically successful in 95.5% cases.
Intraoperative complications occurred in six (4.5%) cases: 5 thrombosis and 1 PSA. No in-hospital mortality or major local or systemic
morbidity was observed. No patient was lost to follow-up and the
mean follow-up was 300 days (range 30–771 days). In 25 cases, a significant restenosis was documented; of these, restenosis was documented in 20 (80%) cases during follow-up or as a result of haemodynamic changes during haemodialysis and was documented in
five cases (20%) after access thrombosis. In all cases restenosis was
treated with four stentgrafts. Restenosis rate was 0%, 2.2% 15.1%
and 33.9% at 30, 180, 360 and 720 days, respectively.
Conclusion: In our experience, the paclitaxel-releasing high-pressure drug-eluting balloon has proven to be safe and effective.

2308.5
Poor man’s thrombectomy is a novel technique for the
treatment of thrombosed arteriovenous grafts: 5-year results
of 241 cases
P.M. Kitrou1, P. Papadimatos1, K.N. Katsanos1, S. Spiliopoulos2,
N. Christeas1, D. Karnabatidis1
1Department of Interventional Radiology, University Hospital of
Patras, Patras, Greece, 22nd Department of Radiology, Division of
Interventional Radiology, Attikon University General Hospital, Athens,
Greece
Purpose: This was a single-center retrospective analysis investigating the results of a hybrid thrombolysis–thrombectomy method for
the treatment of thrombosed dialysis arteriovenous grafts (AVG).
Material and methods: From January 2012 to December 2016 (5
years), 291 declotting procedures were performed in our department for the treatment of thrombosed dialysis arteriovenous fistulas or AVGs. Data were available for 129 patients (75 men, 58.1%) with
AVG undergoing 241 procedures [1.87 procedures/patient (1–10)].
The procedure includes initial thrombolysis with 5mg rTPA followed
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by thrombectomy with high-pressure balloons for thrombus maceration using “facing sheaths” technique. Sixty-one patients underwent ≥2 declotting procedures. In 80 cases (80/241; 33.2%), a stentgraft (SG) was used for thrombus apposition or treatment of persistent stenosis. The primary outcome measure was circuit survival. Secondary outcome measures included procedural complications and investigation of independent factors that could influence
survival.
Results: The median survival was 434 days according to Kaplan–
Meier survival analysis. In 6 cases (6/241, 2.49%), declotting failed
and a catheter was placed. There were 16 minor (16/241, 6.64%) and
no major complications. There was no significant difference regarding circuit survival when SG was placed (no SG 406 days vs. SG 349
days; p=0.24). There was a significant difference with the 2nd declotting compared with that with the 1st declotting procedure in 61
patients (1st: 162 days vs. 2nd: 447 days; p<0.0001).
Conclusion: The hybrid declotting method performed in our
department has high survival rates with increased technical success and minimum complications without the use of thrombectomy
devices.

2308.6
Prospective single-center observational study investigating
angioplasty with paclitaxel-coated balloons for the treatment
of failing native arteriovenous fistulae and prosthetic
arteriovenous grafts
T.M. Steinke
Vascular and Endovascular Surgery, Schoen Klinik Duesseldorf,
Duesseldorf, Germany
Purpose: To report the results of a large prospective single-center observational study investigating angioplasty with paclitaxelcoated balloons (PCBs) for the treatment of failing native arteriovenous fistulae (AVFs) or prosthetic arteriovenous grafts (AVGs).
Material and methods: The enrollment criteria for this clinical study
included the clinical signs of failing dialysis access with the angiographic documentation of a significant stenotic lesion in patients
with AVF or AVG circuits. From April 2015 to September 2016, 76
patients [mean age, 60 (range, 19–84) years] were treated with the
PCB dilation of a stenosed venous outflow lesion. Regular duplex
ultrasound follow-up was performed. Study outcome measures
included device success (<30% residual stenosis), procedural success
(<30% residual stenosis), and the primary and secondary patencies
of the treated lesion (no need for any interim repeat procedures).
Results: Demographics: dialysis patients, 74/76 (97%); males, 47/76
(63%); BMI, 28.8 (range, 21.6–37.0); diabetes, 48/76 (63%); and hypertension, 67/76 (88%). Procedural success was obtained in 74/76
(97.3%) patients after high-pressure pre-dilation. The PCB device
success was obtained in 74/74 (100%) patients. No major or minor
complication was noted. At 6 months, cumulative target lesion primary patency was at the juxta-anastomotic site, 9/17 (53%); venous
outflow site, 12/16 (75%); central venous site, 7/14 (50%); and protheto-venous site, 2/27 (7%).
Conclusion: PCB angioplasty improved patency after angioplasty
of venous stenoses of the failing vascular access used for dialysis mostly in the juxta-anastomotic and native av-outflow tract. No
improvement was observed at the prosthetic-venous anastomotic
site.
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2804.1
Proof of concept of a gene-directed enzyme prodrug therapy
with intra-arterial delivery of mesenchymal stem cells in a
rabbit VX2 hepatic tumor model
O. Pellerin1, I. Amara2, P. Beaune2, I. de Waziers2, C. Déan1,
M.R. Sapoval1
1Interventionnal Radiology, Hôpital Européen Georges Pompidou,
Paris, France, 2Medecine Personnalisee, Pharmacogenomique,
Optimisation Therapeutique, INSERM U 1147, Paris, France
Purpose: Gene-directed enzyme prodrug therapy (GDEPT) is a cancer gene therapy using a gene (optimized by mutations) encoding
for an enzyme delivered to tumor cells and followed by the administration of a prodrug, which is converted locally into a cytotoxic
by the mutated enzyme. The goal of our study was to assess the
feasibility and efficacy of a suicide gene therapy using transduced
mesenchymal stem cells intra-arterially delivered in a rabbit VX2
hepatic tumor model.
Material and methods: Eleven rabbits with a VX2 hepatic tumor
were randomly assigned to 3 groups. Control group A (1 rabbit) was
free of any treatment, Control group B (2 rabbits) received intravenous injection of 80mg/kg cyclophosphamide at days 3 and 9, and
group C (8 rabbits) received the GDEPT treatment consisting of an
intra-arterial injection of transduced MSCs successively at days 0
and 11, followed by a CPA injection at days 3 and 14. Animals were
followed until sacrifice (day 25) by ultrasound scan and blood examination. An all-organ pathological examination was performed after
sacrifice.
Results: A significant tumor volume difference between control
groups and group C was observed at day 7 (p=0.024), day 11
(p=0.024), and day 25 (p=0.048). Tumor necrosis was significantly
higher in rabbits who received GDEPT (78% of total tumor surface) compared with control animals (22% of total tumor surface)
(p=0.006).
Conclusion: Intra-arterial delivery of transduced MSCs with a suicide
gene is feasible and induces significant tumor necrosis in a rabbit
VX2 hepatic tumor model.

2804.2
Idarubicin-loaded DC Bead® for chemoembolization of HCC:
interim analysis of IDASPHERE II (FFCD 1307) multicenter
single-arm phase II trial
B. Guiu1, P. Chevallier2, P. Merle3, M.-A. Pierredon Foulongne1,
A. Rode4, A. Bouvier5, O. Guillaud6, P.-J. Valette7, J. Dumortier6,
J.-P. Joly8, E. Nguyen Khac8, T. Yzet8, M. Lartournerie9, J.-C. Barbare8,
M. Boulin10, S. Manfredi9
1Radiology, St-Eloi University Hospital, Montpellier, France, 2Radiologie,
CHU Archet, Nice, France, 3Gastroenterology, CHU Lyon - Croix Rousse,
Lyon, France, 4Radiology, CHU Lyon - Croix Rousse, Lyon, France,
5Radiology, CHU ANGERS, Angers, France, 6Service HGE, CHU Edouard
Herriot, Lyon, France, 7Radiology, CHU LYON SUD, Pierre Benite, France,
8Service HGE, CHU Amiens - Hôpital Nord, Amiens, France, 9Service
HGE, CHU Le Bocage, Dijon, France, 10Department of Pharmacy, CHU
Le Bocage, Dijon, France
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Material and methods: TACE sessions (1–4) were performed using
10mg of idarubicin loaded in the 100–300-µ DC Bead®. Toxicity
assessed according to NCI-CTCTAE v4.0. or evaluated by MRI centralized review using mRECIST criteria was the primary endpoint. The
study involved a 2-step Fleming design (H0: OR at 25% at 6 months
vs H1: 40%, power=90%, one-sided: α=5%). Forty-six patients (pts)
were included for the interim analysis (91 pts initially planned), and
44 pts were evaluable.
Results: Forty-six pts (median age: 71 years range: 44–89 years;
male: 87%; Child A: 80%) were enrolled in 7 centers. Performance status was 0 in 83%, 1 in 15%, and 3 in 2%. BCLC status was A in 10.9%, B
in 76.1%, and C in 13%. Bilobar disease was reported in 51%, with >3
HCC nodules in 53.5% pts. Complete response, partial response, and
stable disease were observed in 6 (13.6%), 16 (36.4%), and 4 (9.1%) pts,
respectively. OR rate at 6 months was 50% (90% CI: 36.8%–63.2%).
The trial was stopped at interim analysis because of efficacy: OR was
achieved in 22 pts (19 pts or more were expected). In term of toxicities, 72% of the patients had at least one grade 3-4 toxicity, mainly
transaminase increase.
Conclusion: TACE of HCC using the idarubicin-loaded DC Bead®
is well-tolerated and provides a 50% objective response rate at 6
months. A randomized phase 3 trial is warranted.

2804.3
Prospective clinical and pharmacological evaluation of the
Delcath System’s second generation (GEN2) hemofiltration
system in patients undergoing percutaneous hepatic perfusion
with melphalan
T.S. Meijer, E.M. De Leede, M.C. Burgmans, C.H. Martini,
F.G.J. Tyl, J. Vuyk, A.R. van Erkel, C.J.H. van der Velde, E. Kapiteijn,
A.L. Vahrmeijer
Radiology, LUMC, Leiden, Netherlands
Purpose: To analyze the pharmacokinetics and toxicity of percutaneous hepatic perfusion (PHP) with melphalan using a new Delcath
System’s second generation (GEN2) filter in patients with hepatic
metastases and compare this with first generation filters.
Material and methods: From February 2014, two prospective
phase II studies were initiated in patients with hepatic metastases
from ocular melanoma or colorectal cancer. In 10 PHP procedures
performed in the first 7 enrolled patients, blood samples were
obtained to determine filter efficiency and systemic drug exposure.
PHP was performed with melphalan 3 mg/kg with a maximum dose
of 220 mg. Complications were assessed according to CTCAE v4.03.
Response was assessed according to RECIST 1.1.
Results: Pharmacokinetic analysis of blood samples showed an
overall filter efficiency of 86% (range 71.1%–95.5%). The mean filter
efficiency decreased from 95.4% 10 minutes after the start of melphalan infusion to 77.5% at the end of the procedure (p=0.051). Bone
marrow depression was observed after up to 80.0% in 10 procedures,
but was self-limiting and mostly asymptomatic. No hypotensionrelated complications or procedure-related mortality occurred.
Conclusion: The GEN2 filter had a higher melphalan filter efficiency
than the first-generation filter and a more consistent performance.
PHP with the GEN2 filter appears to have an acceptable safety profile,
but this needs further validation in larger studies.

Purpose: The primary endpoint was to assess the objective response
(OR) rate at 6 months after trans-arterial chemoembolization (TACE)
for HCC using the idarubicin-loaded DC Bead®.
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2804.4
Chemoembolization adopting polyethylene glycol drugeluting embolics loaded with doxorubicin for the treatment of
hepatocellular carcinoma
C. Aliberti1, R. Carandina1, D. Sarti2, E. Pizzirani1, G. Ramondo1,
L. Mulazzani3, G. Fiorentini2
1Oncology Radiodiagnostics, Oncology Institute of Veneto, Institute
for the Research and Treatment of Cancer (IRCC), Padova, Italy,
2Oncology-Hematology, Azienda Ospedaliera Ospedali Riuniti Marche
Nord, Pesaro, Italy, 3Diagnostics for Images Unit and Interventional
Radiology, Azienda Ospedaliera Ospedali Riuniti Marche Nord, Pesaro,
Italy
Purpose: To study the efficacy and tolerability of transarterial
chemoembolization (TACE) using polyethylene glycol (PEG) drugelutable microspheres loaded with doxorubicin for the treatment of
hepatocellular carcinoma (HCC).
Material and methods: Eighty-four patients with unresectable HCC
by tumor board were assigned to TACE and treated with polyethylene glycol drug-elutable (PEG) embolics loaded with doxorubicin.
Patients were prospectively enrolled and included 32 (76%) males
and 10 (24%) females. Median sample age was 65 years (range
42–83). Patients were treated with 50 mg of doxorubicin loaded in 2
ml of PEG embolics (diameter 100±25 µm) that were infused via the
chemoembolization method. Data collected included previous cancer therapy, tumor size, number of lesions and TACE, tumor response
(1, 3, and 6 months), type and intensity of adverse events, and quality
of life (QoL).
Results: One month following TACE, tumor response rate was 79%
[complete response (CR)=50%, partial response (PR)=29%, stable
disease (SD)=17%, and progressive disease (PD)=5%]. At 3 months,
CR=48%, PR=24%, SD=24%, and PD=3%. At 6 months, CR, PR, SD,
and PD were 43%, 19%, 29%, and 10%, respectively. TACE was welltolerated by all patients with evidences of no procedure complications or systemic drug-related side effects. Fever (33%), transaminase
rise (17%), and pain (35%) were the most frequent side effects, with
a mostly mild intensity (G1-2). QoL was 80 at 1 month after TACE and
81 and 82 at 3- and 6-month time points, respectively.
Conclusion: Data suggest that PEG embolics are efficacious and safe
for the treatment of HCC, as indicated by the good tolerability, QoL,
and high tumor response.

2804.5
Pharmacokinetic profile of irinotecan in patients with liver
metastases from colorectal cancer treated with unilobar or
bilobar drug-eluting microsphere chemoembolization
G. Maleux1, H. Prenen2, T.K. Helmberger3, U. Martens4, P.L. Pereira5
1Radiology, University Hospitals Leuven, Leuven, Belgium,
2Gastroenterology, UZ Leuven, Leuven, Belgium, 3Institut für

Diagnostische und Interventionelle Radiologie und Nuklearmedizin,
Klinikum Bogenhausen, Munich, Germany, 4Klinik für Innere Medizin
III, SLK-Kliniken Heilbronn GmbH, Klinikum am Gesundbrunnen,
Heilbronn, Germany, 5Radiology, Minimally Invasive Therapies and
Nuclearmedicine, SLK-Clinics GmbH Heilbronn, Ruprecht-KarlsUniversity Heidelberg, Heilbronn, Germany

Purpose: To evaluate the pharmacokinetic (PK) profile, treatment
safety, and efficacy of LifePearl® microspheres loaded with irinotecan
in the treatment of liver predominant metastatic colorectal cancer
(mCRC) by transarterial chemoembolization (TACE).
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Material and methods: LifePearl® microspheres loaded with irinotecan is a prospective, single-arm, multicenter PK study enrolling
up to 20 patients with CRC with liver predominant unresectable
metastatic disease, without portal vein involvement, with ECOG
performance status 0 or 1, life expectancy ≥ 3 months, and adequate
hematologic function. The primary endpoint of the study is the PK
profile of LifePearl® microspheres loaded with irinotecan. The secondary endpoints were as follows: adverse events (grade ≥ 3 according to CTCAE v4) up to 30 days post-initial treatment, overall survival,
progression-free survival, response rate (mRECIST criteria) 3 months
after the first treatment assessed by a core laboratory, and technical
success (ability to deliver ≥ 75% of the planned dose during the first
chemoembolization).
Results: Treatment involved infusion of LifePearl® microspheres
loaded with 100 (unilobar) or 200 mg (bilobar) of irinotecan with
treatment repetition after 2 or 4 weeks, respectively. Blood samples
were collected for PK analysis of irinotecan and metabolite SN-38
during the first TACE and analyzed by a central laboratory. Of the 10
patients enrolled thus far, one died and four experienced grade 3
treatment-related adverse events in up to 30 days.
Conclusion: Full PK profiling, including peak plasma concentration,
area under curve, and plasma half-life; procedural success; toxicity;
and adverse events occurring up to 30 days post-procedure will be
available at the time of presentation.

2804.6
Transarterial chemoembolization of hepatocellular carcinoma
with 100±25-μm and 200±25-μm Lifepearl microspheres:
short-term follow-up and safety profile
R. Argirò1, C. Cirelli1, M. Corona1, P. Lucatelli2, F. Fanelli3,
C. Catalano4, M. Bezzi1
1Vascular and Interventional Radiology Unit, Sapienza University
of Rome, Rome, Italy, 2Vascular and Interventional Radiology Unit,
University of Siena, Siena, Italy, 3Interventional Radiology Unit,
Department of Radiological Sciences, Sapienza - University of Rome,
Rome, Italy, 4Radiology, University La Sapienza Policlinico Umberto I,
Rome, Italy
Purpose: To evaluate short-term response and safety profile of
doxorubicin-preloaded 100±25-µm and 200±25-µm Lifepearl microspheres in the treatment of hypervascular hepatocellular carcinoma
(HCC).
Material and methods: Forty-nine typical hypervascular HCC (mean
size, 25.5 mm; range, 59–11 mm) in 37 patients [26 males; mean age,
63.2±13.3 years; BCLC-A (n=17) and BCLC-B (n=20)] were prospectively enrolled. TACE procedure was highly standardized as follows:
dual-phase CBCT-assisted procedure; superselective microcatheterization (2.7 Fr); embolic agent: 100 mg of doxorubicin divided in vials
of 100±25-μm and 200±25-μm particles; embolization protocol:
100±25-μm particles were injected first, and if arterial flow arrest
was not achieved, 200±25-μm particles were injected till stasis.
Procedures were scored by the degree of achieved superselective
microcatheterization. Results were evaluated according to mRECIST
criteria using MDCT/MRI at 1-month follow-up. Toxicity evaluation
was based on the comparison of pre- and post-procedural laboratory tests (with a cut-off of 50% of increase); the onset of major or
minor complications was recorded.
Results: In 19 patients, the score was 0 (no non-target sub-segmental artery embolization), whereas in 30 patients who underwent
TACE, the score was 1 (one non-target sub-segmental artery embolization). At 1-month follow-up, complete response was observed in
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65.3% of patients, partial response in 18.3%, and stable disease in
14.2%, with an objective response rate of 83.6% and disease control
rate of 97.8%. In 12/49 patients, a significant increase was noticed in
hepatic laboratory tests, but only 4 patients developed symptoms
requiring specific medical treatment. One patient developed a
hepatic abscess in the treated area.
Conclusion: TACE with Lifepearl microspheres provides excellent
short-term control of HCC burden with a favorable toxicity profile.

Free Paper Session
Super Tuesday
3006.1
Bariatric embolization of arteries for treatment of obesity
(BEAT obesity): mid-to-long-term safety and efficacy data
C.R. Weiss1, J. Vairavamurthy1, O. Akinwande2, L. Cheskin3,
B. Holly1, K. Hong1, A. Fischman4, R. Patel5, F. Nwoke1, E.J. Shin6,
H. Ziessman1, T. Moran7, D.L. Kraitchman1, A. Arepally8
1The Russell H. Morgan Department of Radiology and Radiologic
Science, Johns Hopkins University School of Medicine, Baltimore, MD,
United States of America, 2Radiology, Washington University School
of Medicine, St. Louis, MO, United States of America, 3Johns Hopkins
Weight Management Center, Johns Hopkins Bloomberg School of
Public Health, Baltimore, MD, United States of America, 4Interventional
Radiology, Mount Sinai Medical Center, New York, NY, United States of
America, 5Radiology and Surgery, Mount Sinai Medical Center, New
York, NY, United States of America, 6Medicine/Gastroenterology, Johns
Hopkins University School of Medicine, Baltimore, MD, United States
of America, 7Department of Psychiatry and Behavioral Sciences, Johns
Hopkins University School of Medicine, Baltimore, MD, United States of
America, 8Interventional Radiology, Piedmont Healthcare, Atlanta, GA,
United States of America
Purpose: BEAT obesity is an investigator-initiated FDA-approved
investigational device exemption designed to assess the safety and
efficacy of bariatric embolization in the treatment of morbidly obese
patients using 300–500-μm embospheres. We present our 6–12month safety and efficacy data.
Material and methods: Morbidly obese [body mass index (BMI) of
40–60] adult patients without comorbid conditions (n=20, 4 male)
were enrolled. Primary endpoints were weight loss and 30-day
adverse events (AEs). Secondary endpoints (12-month follow-up)
were blood pressure, lipid profile, serum obesity hormones, hunger/satiety assessments, quality of life (QOL) surveys, and endoscopy
and gastric emptying results.
Results: Mean age/BMI were 44.5±10.7 years and 45.1±4.1 kg/m2,
respectively. The left gastric artery (LGA) alone was embolized in
5 patients, and the LGA and gastroepiploic arteries were embolized in 15 patients. No major AE occurred. Small ulcers were seen
in 7 patients at the 2-week endoscopy; all resolved at the 3-month
endoscopy. There was 1 case of transient subclinical pancreatitis.
One patient demonstrated delayed gastric emptying at 1 month
postprocedure. There was 8.2%±3.9% (n=20), 11.9%±5.5% (n=17),
14.9%±7.7% (n=10), and 15.1%±14.6% (n=4) excessive weight loss
at 1, 3, 6, and 12 months, respectively. There was a trend toward
improvement in QOL parameters and significant decreases in hunger/appetite scores. Full hormonal profiles will be presented once all
patients have reached the 12-month follow-up.
Conclusion: Bariatric embolization is well-tolerated in severely
obese patients. Bariatric embolization appears to have sustained
weight loss both 6 and probably 12 months postprocedure. As BEAT
obesity continues, more insight into the long-term efficacy of the
procedure will be obtained.
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3006.2
Efficacy and safety of PAE: results from the UK-ROPE registry
N. Hacking1, A.F. Ray2
1Department of Clinical Radiology, University Hospitals Southampton,
Southampton, United Kingdom, 2NHS, Cedar, Cardiff, United Kingdom
Purpose: Prostate artery embolisation (PAE) is an emerging treatment for lower urinary tract symptoms secondary to benign prostatic enlargement. It involves injection of small particles directly
into the prostatic arteries bilaterally, leading to devascularisation of
hyper vascular nodules.
Material and methods: Multicentre registry in UK with a 12-month
follow-up. Before-after analysis of IPSS scores, IIEF-5, and urological
measurements such as Qmax, residual void volume and prostatic
volume.
Results: We present findings on the efficacy of PAE from the multicentre UK ROPE registry database. We collected baseline data from
216 individuals undergoing this procedure at 17 sites. The median
baseline score for IPSS was 22.0. 117 subjects completed 12-month
follow-up, with a median unadjusted IPSS score of 10.4 (change =
-10.9, p= 0.000). The median baseline IPSS-QOL score was 5.0. 126
subjects completed an IPSS-QOL at 12 months, with a median unadjusted score of 2.0 (change = -3.0, p = 0.000). PAE did not negatively
affect the subjects’ erectile function, as measured by IIEF up to 12
months post-procedure. We also present improvements in Qmax
and prostatic volume reduction in this patient cohort. Full multivariate analysis, adjusting for confounders and allowing for missing data,
is currently underway and will be presented at the conference.
There were 2 minor non-target embolisations (0.9%). These resulted
in small penile ulcers which had a self-limiting course and resolved
in both patients within 6 weeks.
Conclusion: Our findings support other emerging evidence that PAE
for BPH is an efficacious procedure for LUTS BPE with a very acceptable safety profile.

3006.3
Four-year results of the IN. PACT SFA trial comparing a drugcoated balloon catheter with an uncoated balloon catheter in
femoropopliteal lesions
P. Krishnan
Cardiology, Mount Sinai Medical Center, New York, NY, United States of
America
Purpose: To evaluate long-term safety and efficacy of the IN. PACT™
Admiral™ paclitaxel-eluting balloon catheter (DCB) compared with
those of the standard percutaneous angioplasty (PTA) when used to
treat de novo and non-stented restenotic lesions in SFA and PPA.
Material and methods: IN.PACT SFA is an independently adjudicated, prospective, multicenter, randomized single-blinded trial,
which enrolled 331 patients with symptomatic (Rutherford 2–4) femoropopliteal lesions. Patients were randomly assigned in a 2:1 ratio
to treatment with the IN.PACT™ Admiral™ DCB or PTA. At 4-years,
study assessments included major adverse events (MAE) defined as
all-cause mortality, clinically-driven target vessel revascularization
(CD-TVR), major target limb amputation, and thrombosis at the target lesion site and time to first CD-TLR.
Results: Patients were randomized to treatment with DCB (n=220)
and PTA (n=111). Baseline characteristics were similar between
groups. Among patients treated with DCB, 65.0% were male,
40.5% were diabetic, and 38.6% were current smokers. In the PTA
arm, 67.6% were male, 48.6% were diabetic, and 36.0% were current smokers. At 3 years, patients treated with DCB demonstrated
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significantly superior primary patency compared to PTA (69.5% vs.
45.1%, p<0.001). The rates of CD-TLR were 15.2% for DCB and 31.1%
for PTA (p=0.002), with time to first event significantly longer for the
DCB group (542.9 ± 278.2 vs. 302.9 ± 213.0 days; p<0.001). Duplex
ultrasound was not mandated after the third year; thus, patency will
not be evaluated.
Conclusion: Four-year results, including MAE, time to first
CD-TLR, and freedom from TLR, will be available at the time of this
presentation.

3006.4
BATTLE trial: 6-month outcomes in a multi-center randomized
trial comparing MISAGO with ZILVER PTX for the treatment of
intermediate length femoropopliteal lesions
Y. Gouëffic
Vascular Surgery, University Hospital of Nantes, Nantes, France
Purpose: Our aim was to demonstrate the clinical superiority of primary stenting using the Zilver PTX stent system versus bare metal
self-expandable stenting for the treatment of intermediate length
femoropopliteal lesions in patients with symptomatic peripheral
arterial disease.
Material and methods: BATTLE trial is a French multi-centric, randomized clinical trial. In total, 186 patients were enrolled and
assigned to treatment with MISAGO or ZILVER-PTX in a 1:1 ratio.
The primary endpoint was freedom from in-stent restenosis at 1
year defined by restenosis of >50% and by a peak systolic velocity
index >2.4 at the target lesion assessed by an independent core laboratory. Independent clinical event committee adjudicated adverse
events.
Results: At baseline, no significant differences were observed in
patient characteristics between the MISAGO and Zilver-PTX groups.
The mean lesion length in groups A and B was 70 and 65 mm,
respectively (NS). The mean stent length in groups A and B was 91
and 72 mm, respectively, (NS) at 1 month. The cumulative rate of
major events in groups A and B was 17% and 14%, respectively, with
no significant difference in death (0.7% vs 0%), target lesion revascularization (0.7% vs. 0.7%), and local complication (7% vs. 7%). No
early amputation was observed in both groups; group B showed a
trend for increased early in-stent thrombosis compared with group
A (n=5 vs. n=1).
Conclusion: The follow-up of patients is currently ongoing and final
6 months data, including clinical and duplex scan results, will be
available at the time of the presentation.

3006.5
Safety and performance of the Shockwave Medical
Lithoplasty® System in treating calcified, stenotic,
infrapopliteal arteries
T.J. Brinton1, A. Holden2, U. Illindala3, T. Zeller4, M. Brodmann5
1Cardiology, Stanford Medical Center, Stanford, CA, United States of
America, 2Radiology, Auckland City Hospital, Auckland, New Zealand,
3Research, Shockwave Medical Inc, Fremont, CA, United States of
America, 4Angiology, Herz-Zentrum Bad Krozingen, Bad Krozingen,
Germany, 5Clinical Division of Angiology, Medizinische Universtität
Graz, Graz, Austria

Purpose: Critical limb ischemia results in marked reductions in
blood flow and is associated with increased morbidity and mortality. The revascularization of below-the-knee lesions with percutaneous transluminal angioplasty is very common despite high restenosis rates. The calcification of infrapopliteal arteries is common in
patients with diabetes and renal dysfunction. The treatment of calcified lesions is associated with reduced procedural success, greater
procedural complications, and very poor long-term outcomes.
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Lithoplasty is a novel balloon-based therapy that utilizes lithotripsy
specifically designed to disrupt calcium prior to low-pressure balloon expansion. This study sought to investigate the safety and performance of the Peripheral Lithoplasty Catheter System (Shockwave
Medical, Fremont, CA), a lithotripsy-enhanced, low-pressure balloon
catheter in treating calcified, stenotic, infrapopliteal arteries.
Material and methods: This was a prospective, multi-center, singlearm study involving 20 patients with calcified infrapopliteal artery
disease. The primary safety endpoint was major adverse events,
including death, myocardial infarction, emergency revascularization, or target limb amputation, over 30 days. The primary performance endpoint was acute reduction in the percent diameter stenosis of the target lesion, as assessed by angiographic core lab. The
secondary endpoint was the ability of the Peripheral Lithoplasty
Catheter System to achieve residual stenosis of <50%.
Results: Baseline and 30-day results will be available at the time of
presentation.
Conclusion: Lithoplasty is a novel therapy for treating calcified
peripheral artery lesions. This is the first prospective study that
evaluated the safety and performance of the Shockwave Medical
Peripheral Lithoplasty System in treating calcified, stenotic, infrapopliteal lesions using a familiar balloon-based approach.

3006.6
Randomized, prospective comparison of radial versus femoral
access in transarterial liver embolization: BEST liver access trial
M. Guimaraes, J.C. Camacho, R. Yamada
Interventional Radiology, Medical University of South Carolina,
Charleston, SC, United States of America
Purpose: It is unknown whether radial or femoral access provides
better outcomes in patients with liver cancer who underwent transarterial liver embolization.
Material and methods: A randomized, prospective, single institutional, intra- and inter-patient controlled trial comparing radial
and femoral access in patients with primary or metastatic liver cancer who underwent chemo- or bland embolizations. Randomly and
sequentially, all patients underwent at least two interventions: 1
transradial and 1 transfemoral. If a third one was needed, the patient
selected the access type. The primary endpoint was patient access
preference, and secondary endpoints were access-related complications. All patients were assessed next day and at 30 days post-intervention. Assessment included a questionnaire and physical exam
followed by ultrasound.
Results: Fifty-five patients with liver cancer (31 hepatocellular carcinoma and 24 metastatic disease) were initially randomly assigned
to radial or femoral access. Thirty-six patients had completed the
trial. A total of 124 transarterial liver embolizations were performed.
After undergoing treatment via both accesses, 29/36 (81%) patients
preferred radial and 7 (19%) preferred femoral (ratio 4:1) access. No
major adverse events occurred in either access type. Twenty-five
patients had minor complications: 16/71 (22%) transradial procedures and 8/53 (15%) transfemoral procedures (NS). Minor complications were mainly bruising and local pain. There was no clinically evident stroke at 30 days.
Conclusion: Both radial and femoral accesses were safe and effective for transarterial liver embolization. It is clear that the patients
prefer radial access.
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3104.1
Achievable aspiration flow rates using a large balloon guide
catheter during carotid artery stenting
T. Schubert1, L. Rivera-Rivera2, C.M. Strother3, A. Roldan3,
D. Consigny3, L. Leitner4, C.J. Zech5, M. Takes5, B. Aagaard-Kienitz3
1Neuroradiology, University Hospital Basel, Basel, Switzerland,
2Department of Medical Physics, University of Wisconsin-Madison,
Madison, WI, United States of America, 3Department of Radiology,
University of Wisconsin-Madison, Madison, WI, United States of
America, 4Urology, University Hospital Basel, Basel, Switzerland, 5Clinic
for Radiology and Nuclear Medicine, University Hospital Basel, Basel,
Switzerland
Purpose: Emergency carotid stenting is a frequent endovascular procedure, especially for tandem lesions during endovascular
stroke. Protection systems are not generally applied in emergency
procedures. However, a balloon guide catheter is frequently used.
We evaluated whether sufficiently high aspiration flow rates using a
balloon guide catheter during common carotid artery occlusion can
be achieved to reverse ICA flow during these procedures.
Material and methods: Aspiration experiments were conducted
using a commercially available aspiration pump. Aspiration with 6
different types of carotid stents inserted in a 9-F balloon guide catheter was performed. Volumetric flow rates in the ICA and ECA in 10
healthy volunteers were measured using 4D flow MRI to determine
a relationship among the achieved aspiration rates. Lastly, a simple
DSA method to estimate ECA–ICA collateralization under CCA occlusion was proposed in an animal model.
Results: Aspiration rates ranged from 25 to 78 ml/min. Mean volumetric flow rate was 210.4 ml/min in the ICA and 100.9 ml/min in the
ECA. The DSA experiment showed a clear differentiation between
the antegrade and retrograde flow in the ICA and ECA branches.
Conclusion: An approximation of ICA flow volume under CCA
occlusion based on MRI and existing literature revealed a value of
27 ml/min. A flow reversal in the ICA with the evaluated setup during emergent carotid stenting could be achieved in majority of the
patients using the stent with the smallest diameter and the stent
with the shortest outer stent sheath. The proposed DSA method
might be helpful in device selection.

3104.2
Tandem therapy in bilateral intraocular retinoblastoma
S.S. Kulkarni1, S.N. Panbude2, N.S. Shetty1, A.M. Polnaya1,
R.S. Chivate1, S. Qureshi3, G. Chinnaswamy4, N. Shettye4,
M.H. Thakur2
1Interventional Radiology, Tata Memorial Hospital, Mumbai, India,
2Department of Radiology, Tata Memorial Hospital, Mumbai, India,
3Department of Surgical Oncology, Tata Memorial Hospital, Mumbai,
India, 4Department of Medical Oncology, Tata Memorial Hospital,
Mumbai, India

Abstract Book
Results: We have treated 12 eyes in 6 patients with 47 separate sessions of OAC (23 in right eyes, 24 in left eyes). Technical success rate
was 100% (catheterization successful in 47/47 sessions). Mean session of OAC per eye was 3.91 (range 3–4 sessions per eye), with a
mean follow-up period of 18.5 months (range 9–28 months). Out of
these, 9 eyes showed complete response, 2 eyes received focal consolidative therapy after downsizing the tumor, and 1 eye was enucleated due to disease progression. Globe salvage rate was 91.66%
(11/12 eyes saved). No major complications during the procedure
were noted.
Conclusion: Bilateral SOAC (tandem therapy) in bilateral intraocular
retinoblastoma is safe and effective novel technique for achieving
a good tumor response. It offers means to salvage the globe while
preserving useful vision in patients with bilateral intraocular retinoblastoma. When used, globe salvage rate achieved was 91.66% for
bilateral intraocular retinoblastoma.

3104.3
Investigation of plaque protrusion during carotid artery
stenting on intravascular ultrasound
K. Takayama1, K. Myochin1, T. Wada2, M. Kotsugi3, Y. Yoshiyama2,
S. Kurokawa3, K. Kichikawa2
1Radiology and Interventional Neuroradiology, Ishinkai Yao General
Hospital, Yao, Japan, 2Radiology, Nara Medical University, Nara, Japan,
3Neurosugery, Ishinkai Yao General Hospital, Yao, Japan
Purpose: The projection of plaque into the stent lumen during coronary artery stenting on intravascular ultrasound (IVUS) is referred to
as plaque protrusion (PP); it occurs at an incidence of 11%–22.5%. PP
is not associated with periprocedural ischemic events, but it has similarly been recognized during carotid artery stenting (CAS), although
PP during CAS is unclear. The objective was to clarify the incidence
and association of ischemic events with PP during CAS.
Material and methods: A total of 362 consecutive carotid atherosclerotic stenoses in 328 patients [314 males, age range, 51–97 years
(mean, 73.6 years); 158 symptomatic cases; stenosis rate, 50%–99%
(mean, 81.0%)] who underwent CAS under IVUS between October
2007 and December 2016 were retrospectively analyzed. PP was
defined as plaque seen inside the stent lumen on IVUS and classified as crescent type and convex type. The incidences of PP and
associated ischemic events within 30 days after procedure were
investigated.
Results: PP was observed in 30 cases (8.3%); in 28 cases (7.7%),
immediately post-procedure, and in 2 cases (0.6%), more than 24
hours post-procedure. Nineteen cases (63.3%) were classified as
crescent type and 11 cases (36.7%) as convex type. Ischemic events
occurred in 8 of the 30 PP cases (26.7%) (1 major, 5 minor, and 2 TIA).
All 8 cases were classified as convex type. Convex type was strongly
associated with ischemic events.
Conclusion: The incidence of PP in CAS was 8.3%, and convex type
among PP was strongly associated with periprocedural ischemic
events.

Purpose: To assess efficacy of tandem therapy in bilateral intraocular retinoblastoma.
Material and methods: Retrospective analysis of 6 patients
with bilateral intraocular retinoblastoma who received ophthalmic artery chemoinfusion with either melphalan alone or
melphalan+carboplatin [melphalan 0.3–0.4mg/kg (max 7.5mg),
carboplatin 15–30mg]. Cycle repeated after 3weeks as per tumor
response. Investigations performed pre- and post-procedure comprised CBC, coagulation profile, biochemistry, B-scan, MRI, evaluation under anesthesia, and electroretinogram.
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3104.4
PulseRider stent-assisted coiling of very wide-neck cerebral
aneurysms: a preliminary single-center experience
P.P. Goffette1, M. AbdalKader2, P. Finet3, G. Ribeiro Vaz3,
P. Montigny1, C. Raftopoulos3
1Radiologie Interventionnelle et Vasculaire Neuroangiographie
Thérapeutique, Cliniques Universitaires Saint-Luc-UCL, Brussels,
Belgium, 2Radiology, Cliniques Universitaires Saint-Luc-UCL, Brussels,
Belgium, 3Neurosurgery, Cliniques Universitaires Saint-Luc-UCL,
Brussels, Belgium
Purpose: To evaluate the efficacy and safety of a novel endovascular device designed to treat bifurcation intracranial aneurysms with
very wide necks.
Material and methods: Over an 18-month period, we used the
Pulserider device (Codman) for stent-assisted coiling in 7 patients
(4F and 3M, mean age 53 years) presenting with a extremely broadbased unruptured cerebral aneurysm (median dome size 6.4 mm
and median neck size 5.9 mm). The PulseRider device has a unique
frame configuration specifically designed with concentrated coverage at the neck and open architecture in the branch vessels allowing preservation of the parent artery patency and flow through the
bifurcation while securely retaining coils within the aneurysmal sac
and minimizing exposed metal. Main advantages of this device are
the lower risk of stent-induced platelet aggregation and ability to
reposition even after complete deployment before detachment.
Results: Optimal PulseRider deployment followed by complete
aneurysm coiling was obtained in 6 patients. Detachment of the
device at the end of the coiling was uneventful. Failure of PulseRider
treatment occurred in one case due to angulation of the aneurysmal
neck related to the parent vessel axis. No intraprocedural thromboembolic complication was observed. There was no mortality or permanent neurologic morbidity at discharge and at the 3–6 months
follow-up. The immediate angiographic outcome showed 4 complete occlusions and 2 small neck remnants. Follow-up at 6 months
demonstrated persistent complete occlusions in 3, stable remnants
in 2, and growing neck in 1 patient.
Conclusion: PulseRider stent-assisted coiling of wide-neck cerebral
aneurysms is feasible with low procedural complication rate and
promising initial results.

3104.5
Intraprocedural vessel damage during mechanical
thrombectomy for acute ischemic stroke: technical details and
clinical significance in a multi-center study
C. Parra-Fariñas1, A. Tomasello Weitz2, P. Cardona Portela3,
M.Á. de Miquel4, M. Meritxell Gomis Cortina5, C. Castaño Duque6,
J. Blasco Andaluz7, X. Urra Nuin8, M. Ribo Jacobi9
1Radiology, Vall d’Hebron Hospital, Barcelona, Spain, 2Interventional
Radiology, Vall d’Hebron Hospital, Barcelona, Spain, 3Stroke Unit,
Neurology, Bellvitge Hospital, Barcelona, Spain, 4Interventional
Radiology, Bellvitge Hospital, Barcelona, Spain, 5Stroke Unit, Neurology,
Germans Trias Hospital, Barcelona, Spain, 6Interventional Radiology,
Germans Trias Hospital, Barcelona, Spain, 7Interventional Radiology,
Clinic Hospital, Barcelona, Spain, 8Stroke Unit, Neurology, Clinic
Hospital, Barcelona, Spain, 9Stroke Unit, Neurology, Vall d’Hebron
Hospital, Barcelona, Spain
Purpose: Mechanical thrombectomy has revolutionized the management of acute ischemic stroke. Iatrogenic complications due to
arterial rupture and dissection have not been formally described.
This study aimed to report our intraprocedural vessel damage and
discuss its technical details and clinical significance.
Material and methods: We prospectively studied patients
included in SONIIA registry (2011–2015), a mandatory, externally
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audited registry that monitors the quality of reperfusion therapies
in Catalonia during practice. Iatrogenic complications, successful
recanalization (TICI grade ≥ 2b), procedural time, symptomatic intracranial haemorrhage (SICH), dramatic neurological improvement
(≥10 points decrease in NIHSS score at 24 hours), and independent
functional outcome (mRS≤2) at 3 months were recorded.
Results: Among the 1640 patients included, iatrogenic complications occurred in 3.6% patients (2.0% patients with dissection, 1.6%
with perforation, 40% with middle cerebral artery occlusion, 52.1%
with left-sided occlusion, and 21.7% with posterior circulation).
The median NIHSS score was 17 (12–21) on arrival and 9 (3–18) at 24
hours. Complications were not related to general anaesthesia: 26.7%
patients had complications vs. 73.3% had no complications (RR, 1.7;
95% CI, 1.0–3.0; p=0.061). Complications were associated with less
successful recanalization [36.7% vs. 79.3% (RR, 6.0; 95% CI, 3.6–10.1;
p=0.000)] and longer procedural time [108.1±55.2 min vs. 87.4±73.32
min (p=0.031)]. SICH [18.3% (81.8% perforation vs. 18.2% dissection,
p=0.002) vs. 2.5% (p=0.000)], good early response [15.1% vs. 71.0%
(p=0.000)], functional independence [18.4% vs. 48.9% (p=0.000)],
and mortality [60.0% vs. 17.4% (p=0.000)].
Conclusion: Iatrogenic complications were rare, but when they
occurred, they were associated with high unfavourable outcome.
However, 18.4% had functional independence, suggesting that in
some patients with complications, good neurological recovery is
achievable.

3104.6
Carotid artery stenting: results and analysis of a single-center
experience after 20 years
R. Rosati1, F. Fanelli2, P.G. Nardis1, R. Cao1, F. Basilico1, C. Catalano3
1Department of Radiology - Vascular and Interventional Radiology
Unit, Sapienza University of Rome, Rome, Italy, 2Interventional
Radiology Unit, Department of Radiological Sciences, Sapienza University of Rome, Rome, Italy, 3Radiology, University La Sapienza
Policlinico Umberto I, Rome, Italy

Purpose: Report on the 20-year experience in carotid artery stenting (CAS) with cerebral protection devices evaluating the technical
aspects, results, and outcomes.
Material and methods: In total, 1636 patients who underwent CAS
with a minimum follow-up of 12 months were retrospectively analyzed. Indications for CAS were in accordance with the NASCET criteria. A bilateral CAS was performed in two sessions in 147 patients.
A cerebral protection device (CPD) was used in 94.7% patients,
whereas no CPDs were employed in 136 patients (8.3 %) for anatomical complexity. Pre- and post-CAS medication was administered
according to standard protocols. Results were analyzed correlating
neurological complications with the operator’s experience, plaque
morphology, and patient age.
Results: Technical success was achieved in all cases. After a mean
follow-up of 76±32.4 months, 1236 patients (75.5%) were alive, with
a 30-day mortality of 1.9%. In-stent restenosis occurred in 18/1636
patients (1.1%) and was solved with angioplasty in 5/18 patients
(27.7%) or re-stenting in 13/18 patients (72.2%). Primary patency
was 98.7%; the secondary patency rate 100%. Neurological events
occurred in 3.2% patients. Results were analyzed correlating neurological complications with the operator’s experience, plaque
morphology, and patient age. Neurological disorders were 1.9% in
asymptomatic patients and 4.5% in symptomatic ones (p=0.001) and
they proved to be higher in older patients (>80 years) than in those
<80 years (6.4% vs 2.7%; p<0.05). The overall neurological adverse
events were 6.1% in patients with complex plaques and 1.0% in
those with stable plaques (p<0.001).
Conclusion: CAS can be considered as a valid method for the treatment of carotid pathology; nevertheless, accurate evaluation of the
patient is mandatory.
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3105.1
No-touch multi-bipolar radiofrequency ablation of superficial
subcapsular hepatocellular carcinoma within Milan criteria:
effectiveness and tolerance
A. Petit1, O. Seror1, A. Hocquelet2, E. Varin1, O. Sutter1
1Radiology, Hôpital Jean Verdier (APHP), Bondy, France, 2Radiologie Pr
Trillaud, CHU de Bordeaux, Pessac, France
Purpose: The percutaneous ablation of superficial subcapsular
hepatocellular carcinoma (SSHCC) remains controversial because of
a high risk of complications, such as hemorrhage and tumor seeding along the needle path. These complications are mainly related
to the direct tumoral puncture needed when using mono-applicator
ablation devices. No-touch multi-bipolar radiofrequency ablation
(NTMBP-RFA) allows the treatment of SSHCC without tumoral puncture. The purpose of this study was to assess the effectiveness and
tolerance of NTMBP-RFA in SSHCC.
Material and methods: Between 2007 and 2014, 58 patients
[median age: 63 (range: 46–86) years] with 59 SSHCCs [median
diameter: 25 (range: 10–50) mm] were treated with NTMBP-RFA.
The assessment of response and follow-up relied on CT or MRI performed at 1 month after treatment and every 3 months thereafter. Complications were graded according to the Society of
Interventional Radiology (SIR) classification. Effectiveness in terms
of local tumor progression (LTP) was assessed using Kaplan–Meier
method. Signs of peritoneal or parietal tumor seeding were examined in follow-up imaging studies.
Results: NTMBP-RFA achieved complete response in 58/59 (98.3%)
SSHCCs after 1 (n=52) or 2 (n=6) procedures, and 1 patient was transplanted after the first NTMBP-RFA failure. One patient (1.7%) developed a major complication (septicemia with liver failure; SIR D).
Eighteen patients (31%) exhibited imaging anomalies without clinical impact (SIR A) 1 month after NTMBP-RFA. After a median followup of 25 (range: 1–93) months, LTP occurred in 5/58 patients with
1-, 2-, and 3-year LTP-free survival rates of 98.3%, 94.8%, and 91.3%,
respectively. No patient exhibited signs of tumor seeding.
Conclusion: NTMBP-RFA is an effective and safe treatment option
for SSHCC within Milan criteria.

3105.2
CT-guided high-dose rate brachytherapy in combination with
previous transarterial chemoembolization in patients with
unresectable hepatocellular carcinoma

Abstract Book
patients underwent liver transplantation, and 5 patients were lost
to follow-up. Median OS was 32.3 months, with no significant difference between TACE and TAE. Median OS of patients in BCLC
Stage A was 32.3 months, in BCLC B 36.9 months, and in BCLC C 27.6
months. Local progression rate was 9%, with no significant difference between TACE and TAE. Median PFS was 11.7 months in TACE
patients and 10.3 months in TAE patients (p=0.466).
Conclusion: Combination of transarterial embolization before
CT-HDRBT provides a very promising survival. Patients with large
tumors (BCLC B or portal venous invasion, BCLC C) benefit most
as published survival of patients in BCLC B stage is 16.9 months
and BCLC C is 10.7 months, which exceeded by 20 and 17 months,
respectively.

3105.3
Fusion imaging guidance to improve conspicuity of small
hepatocellular carcinoma: proposal of a new feasibility score
C. Gazzera1, M. Calandri1, G. Isolato2, M. Gerboni2, P. Fonio2
1Radiology Institute, University of Torino, Turin, Italy, 2Department

of Surgical Sciences - Radiology Unit, Università degli Studi di Torino,
Turin, Italy

Purpose: To evaluate and prospectively apply a feasibility score for
liver ablation using fusion imaging guidance.
Material and methods: Between January 2016 and December
2016, 145 patients (mean age 66.4 ± 8.2 years) with 183 HCCs ≤ 3
cm referred for RFA with fusion imaging guidance were prospectively enrolled. Prior to ablation, the operators scored the visibility
of tumors, and in case of poor conspicuity (0) or no cospicuity (1), the
nodule was classified according to its vascularization (presence = 0,
absence = 1) at CEUS (wash-in or wash-out = 0, absence = 1) and the
presence of anatomical landmarks (presence = 0, absence = 1). Based
on the sum of the scores, nodules were divided into three groups
(G1: 0-1, G2: 2, G3: 3); significance was assessed using Wilcoxon test.
Results: On the whole, 36/183 tumors (mean size 15 ± 4 mm) were
scored poorly (11/36) or were not visible (25/36) at ultrasound examination, 11/36 had CEUS positivity, and 13/36 showed anatomical
landmarks. CA was obtained in 12/13 (92%) nodules in G1, 7/9 (78%)
nodules in G2, and 3/14 nodules (21%) in G3. In G3, 4 cases were
completely missed at the first attempt. CA was significantly better
in G1-G2 than in G3 (p = 0.01); no statistical differences were found
between G1-G2 and the group with good visibility (135/147 nodules,
mean size 18 ± 6 mm, CA 92%, p > 0.05).
Conclusion: Fusion imaging is an effective tool to increase the number of ablated tumors; however, obtaining CA in completely invisible
nodules with no anatomical landmarks still remains challenging. A
feasibility score of >2 predicts poor technical results.

3105.4

D. Schnapauff1, B. Tegel1, M. Powerski2, F. Collettini1, B. Hamm1,
B. Gebauer1
1Radiology, Charité Berlin, Berlin, Germany, 2Radiology, University of
Magdeburg, Magdeburg, Germany

Ablation of colorectal liver metastases by irreversible
electroporation: final results of the COLDFIRE-2 trial

Purpose: To investigate the combination of embolization followed
by CT-guided high-dose rate brachytherapy (CT-HDRBT) in patients
with HCC.
Material and methods: Forty-seven patients were enrolled in this
study. Two groups were assessed: transarterial chemoembolization
before CT-HDRBT vs. bland transarterial embolization (TAE) before
CT-HDRBT. Primary endpoint was overall survival (OS), and secondary endpoints were local progression rate and time to progression
(TTP).
Results: Altogether, 78 lesions with a median tumor size of 35.5
mm (7–144 mm, mean 41.2 mm) were treated. Four patients were
BCLC Stage A, 30 patients BCLC B, and 13 patients BCLC C. After a
median follow-up of 25.1 months, 26 of the patients had died, 2

L.G. Vroomen1, A.H. Ruarus1, H.J. Scheffer2, M.R. Meijerink1
1Radiology and Nuclear Medicine, VU University Medical Center,
Amsterdam, Netherlands, 2Radiology, VU University Medical Center,

Amsterdam, Netherlands

Purpose: To investigate the safety and efficacy of irreversible electroporation (IRE) of colorectal liver metastases (CRLMs) considered
unsuitable for surgical resection and thermal ablation because of
the proximity of vital structures.
Material and methods: In this prospective, single-arm, phase II trial,
30 patients with CRLMs ≤ 3.5 cm were treated with IRE. Adverse
events (AEs) were graded according to the Common Terminology
Criteria for Adverse Events (CTCAE). Three-monthly 18F-FDG PET-CT,
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contrast-enhanced CTs, and MRIs were performed to detect disease
progression. Kaplan–Meier estimates were used for survival analysis.
Results: IRE was successfully performed in all 30 patients (39 CRLMs).
No IRE-related deaths occurred. Ten minor and 4 major AEs (all grade
3) were noted: portal vein thrombosis (n=2), biliary obstruction
(n=1), and hemorrhage (n=1). After a median follow-up period of 11.0
(range, 2–33) months, 6 lesions showed an ablation site recurrence,
3 of which were successfully retreated (primary efficacy rate, 84.6%;
assisted efficacy rate, 92.3%). Median EFS was 7.0 months; the first
site of disease recurrence was liver (n=11), lung (n=7), liver and lung
(n=2), brain (n=1), bone (n=1), and peritoneal deposits (n=2). Median
OS was not reached; 1-year OS was 86.7%.
Conclusion: IRE represents a safe and effective technique for small
CRLMs that are unsuitable for surgical resection and thermal ablation. The outcome appears promising with regards to local tumor
control, although the relatively high number of early distant site
recurrences should keep us wary. The results mandate the setup of
a trial comparing IRE to stereotactic ablative radiotherapy for CRLMs
unsuitable for surgical resection and thermal ablation.

3105.5
The effects of irreversible electroporation therapy (IRE) on
embolisation materials using validated vegetal model: an
experimental study
P. Chan1, C. McLean2, G.S. Goh1
1Radiology, The Alfred Hospital, Melbourne, VIC, Australia, 2Pathology,
The Alfred Hospital, Melbourne, VIC, Australia

Purpose: Irreversible electroporation (IRE) is a non-thermal tumour
ablation technique by inducing cell apoptosis while preserving
extracellular architecture. Surgical clips and embolic agents may
lie adjacent to or within the target lesion, especially in previously
treated liver lesions. It is unknown to date if IRE causes degradation of the embolic agents or surgical clips. We aim to examine the
1) effects of IRE on the morphology of various embolic agents and 2)
effects of these agents on the ablation field using a previously validated vegetal model, the potato tuber.
Material and methods: Metallic surgical clips and various metallic
and non-metallic embolic agents were inserted within the centre
of the tuber ablation field using a needle guide. Additionally, surgical clips were inserted on the edge and outside the ablation field.
One tuber without material was ablated as a control. Ablation settings were based on previously published experiments. Tubers were
imaged with magnetic resonance imaging (MRI) 18–24 hours after
ablation, and the dimensions of the ablated fields were measured.
Structure of the non-metallic embolic agents was examined microscopically by the pathologist.
Results: Non-metallic agents did not affect the ablation pattern
when compared with the control group. Metallic implants, however,
did affect the ablation pattern compared with the control group.
There was no microscopic physical alteration or degradation of all
agents after IRE.
Conclusion: IRE does not affect embolic agents or surgical clips in
this experimental study, although there is alteration to the field pattern with metallic material. Further animal model experiments are
warranted to confirm these findings.
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3105.6
Microwave ablation in the proximity of surgical clips: does it
influence the ablation zone?
M. Liebl, M.F. Schulze-Hagen, M. Zimmermann, F. Pedersoli,
C.K. Kuhl, P. Bruners, P. Isfort
Department of Diagnostic and Interventional Radiology, RWTH Aachen
University Hospital, Aachen, Germany
Purpose: During microwave ablation (MWA), titanium surgical clips
can generate unwanted heat due to the induced electric current in
the ablation zone. We evaluated the possible influences of surgical clips within the ablation zone on the resulting temperature and
shape of the ablation volume.
Material and methods: Thirty-two MWAs (60 W, 3 minutes) were
performed ex vivo in the bovine liver tissue. Temperature was measured every second at 4 points of interest (POIs): at 7.5-mm distance
from the antenna on the side of the clip (adjacent to clip), at 7.5-mm
distance on the opposite side, and at 15-mm distance on both sides.
We calculated the mean temperature curve at the 4 POIs over time.
After MWA, the liver was dissected to measure the ablation zone.
Results: MWA could be successfully performed in all 32 experiments. Temperature was significantly higher at the position of the
clip than at the same distance on the opposite side of the probe,
with a maximum difference of 12.9 (p=0.011). Temperature was significantly higher at 15-mm distance on both sides of the microwave
antenna than on the side of the clip, with a maximum difference
of 9.8 (p=0.004). No significant change in the size and shape of the
ablation zone was ascertained.
Conclusion: Surgical clips within the target volume of MWA resulted
in a significant increase in the local temperature. Therefore, surgical
clips near the ablation zone pose a risk of thermal damage to adjacent vulnerable structures.

Free Paper Session
TEVAR
3106.1
Initial experience with the transapical access for TEVAR
A.H. Mahnken1, M. Irqsusi2, W. Hundt1, R.G. Moosdorf2
1Diagnostic & Interventional Radiology, University Hospital Marburg,
Marburg, Germany, 2Cardiac Surgery, University Hospital Marburg,
Marburg, Germany

Purpose: The endovascular approach evolved as a mainstay in the
treatment of aortic aneurysms. Arterial access is a key parameter for
success; the transfemoral approach is often inaccessible due to vascular pathologies such as vessel kinking or occlusion. The transapical access may be an alternative approach. The goal of this study is
to report the feasibility of the transapical approach for the endovascular repair of thoracic aortic aneurysms (TEVAR).
Material and methods: Three patients with thoracic aortic aneurysms with inaccessible femoral arteries (2 × chronic Leriche’s syndrome, 1 × massive kinking) underwent TEVAR via the transapical
approach. For access, the apex of the left ventricle was exposed by
a minithoracotomy. After left ventricular puncture, a guidewire was
placed through the aortic valve into the descending thoracic aorta.
All stentgrafts were delivered under fluoroscopic guidance.
Results: All three procedures were technically successful with complete exclusion of the aneurysm without endoleak. One patient suffered spinal ischemia with subsequent paraplegia on day 4 after the
procedure. The same patient died on day 43 after the procedure due
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to esophageal rupture. Routine follow-up at 6 months after treatment showed normal post-procedural findings in the two remaining
patients.
Conclusion: Transapical access is a feasible and safe alternative to
transfemoral access in selected cases scheduled for TEVAR.

3106.2
Mid-term results of endovascular total arch repair using in-situ
fenestration TEVAR for arch TAA and chronic type A aortic
dissection

Abstract Book
Results: None of patient died during the observational period,
and one patient was lost to FU. SF-36 observation showed that the
best-scoring domain was “role emotion,” and “vitality” and “mental health” also scored well preoperatively. Except for “role emotion”
and “mental health,” all remaining domains showed a significant
improvement at both FU1 and FU2.
Conclusion: Endovascular repair in patients with Stanford type B
aortic dissection has excellent clinical outcomes and improves QoL;
further research is required to assess whether this improvement in
QOL persists over the long term.

3106.4

Y. Katada
Radiology, Tokyo Women’s Medical University Medical Center East,
Tokyo, Japan
Purpose: Total arch replacement is the gold standard treatment for
aortic arch aneurysm and possible treatment strategy for chronic
type A dissection with good reported outcomes. However, because
total arch replacement is extremely invasive, it can be difficult to
perform in some patients. We designed an endovascular total arch
repair procedure with the use of in situ fenestration, and we present
our mid-term results.
Material and methods: Twelve patients (chronic type A aortic dissection, n = 4 and aortic arch aneurysm, n = 8) who underwent
endovascular total arch repair with the use of in situ fenestration
TEVAR from a zone 0 landing were retrospectively analyzed. All procedures were performed under general anesthesia and cardiopulmonary bypass. The triple branches were manually punctured in a
retrograde manner, and all branches were reconstructed with the
use of stentgrafts.
Results: The procedure was successful in 11 of the 12 patients; the
remaining 1 patient additionally underwent axillary-axillary artery
bypass during the operation because his left subclavian artery was
difficult to puncture. All patients had an acceptable postoperative
course, with no 30-day and in-hospital deaths. One of the patient
had endoleakage; however, all patients exhibited a reduction in the
aneurysm diameter or thrombosed false lumen during a mean follow-up of 15 (2–41) months.
Conclusion: Endovascular total arch repair with the use of in situ
fenestration TEVAR is a valuable option for aortic arch aneurysm and
chronic type A dissection with acceptable mid-term results.

3106.3
Quality of life in patients with Stanford type B aortic dissection
after endovascular repair
Y. Bi1, X.-W. Han2
1Interventional Radiology, First Affiliated Hospital, Zhengzhou
University, Zhengzhou, China, 2Department of Interventional
Radiology, The First Affiliated Hospital of Zhengzhou University,
Zhengzhou, China
Purpose: Acute aortic dissection is a severe and life-threatening disease; more and more patients with Stanford type B aortic dissection choose endovascular repair due to its mini-invasiveness and
quick recovery. This study aims to focus on the quality of life (QoL)
of patients with Stanford type B aortic dissection after endovascular repair.
Material and methods: From January 2014 to July 2016, 40 patients
with Stanford type B acute aortic dissection received an endovascular repair. Of the total number of patients, 35 were males (87.5%) and
5 females (12.5%), mean age 50.9±14.1 years. The Medical Outcomes
Study Short Form-36 (MOS SF-36) was used to assess the QoL preoperatively and after endovascular repair. The first follow-up (FU) of the
SF-36 questionnaire (FU1) was obtained within 3.9±0.3 months after
repair and the second (FU2) 10.9±1.2 months thereafter.

Long-term surveillance and indications for secondary
interventions after primary TEVAR in patients with
complicated type B aortic dissection (TBAD)
G.M. Richter1, C.M. Sommer1, M.-L. Winter1, A. Hatopp1, P. Kurz1,
T. Trabold1, H. Meissner2, T. Hupp2
1Diagnostic and Interventional Radiology, Klinikum Stuttgart,
Stuttgart, Germany, 2Vascular Surgery, Klinikum Stuttgart, Stuttgart,
Germany
Purpose: To evaluate indications and results of secondary endovascular repair after TEVAR in complicated type B aortic dissection
(TBAD) in a cohort of patients treated between January 2009 and
December 2016.
Material and methods: Between January 2009 and December 2016,
139 patients underwent TEVAR for complicated TBAD. Primary success rates and the need for additional primary and secondary interventions were analyzed during follow-up.
Results: In 95/139 patients who underwent TEVAR of the primary
entry tear, an additional intervention was needed as part of the primary procedure (30-day period); thus, 61 stents or stent grafts (compromised visceral or peripheral artery perfusion), 23 embolizations
(mostly coiling) of false lumen reperfusions, and 11 EVARs were performed. Thirty-day mortality rate in this subgroup was 7.9%, and
that in the 44 patients who underwent TEVAR alone was 2.5%. No
persistent paraplegia occurred in the entire cohort. One-year survival rate in the surviving patients was 81%. Among these surviving
patients, further (secondary) interventions were required in 46% of
patients at 1-year intervals and in 71% of patients at 5-year intervals.
These interventions included additional TEVAR reaching the celiac
trunk, EVAR, F-EVAR, and organ artery stenting for delayed malperfusion syndrome. The specific procedure-related mortality rate associated with these secondary interventions was 3.4%.
Conclusion: Complicated TABD can be treated primarily by TEVAR
alone in approximately one-third of the patients. Two-thirds of the
patients require further interventions parallel to or directly related
to the primary procedure. Thus, maintaining a strict surveillance program in all patients is mandatory for the early detection of delayed
secondary complications, which then require further interventions.
In a 5-year follow-up, this might be expected as high as 70%.

3106.5
The need for further endovascular repair after surgical arch
replacement for type A aortic dissections
G.M. Richter1, T. Hupp2, W. Hemmer3, M. Liebrich3, S. Erpenbach1,
H. Meissner2, P. Kurz1
1Clinics for Diagnostic and Interventional Radiology, Klinikum
Stuttgart, Stuttgart, Germany, 2Vascular Surgery, Klinikum Stuttgart,
Stuttgart, Germany, 3Cardiac Surgery, SANA Clinic Stuttgart, Stuttgart,
Germany
Purpose: To evaluate the need for further endovascular repair and
completion procedures after open surgical arch replacement and to
analyze the outcome of such interventions.
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Material and methods: Between January 2009 and December 2016,
138 patients underwent aortic arch replacement with (77) or without
a frozen elephant technique (61) for symptomatic type A aortic dissection. In total, 110 patients survived the operation, and they represent the cohort of this analysis.
Results: During follow-up (median, 31 months), 36/110 survivors
underwent 57 secondary interventions. The indication for these
interventions was either a persistent or newly developed malperfusion syndrome (41) or a critically increasing false lumen diameter (16). Twenty-one patients needed more than one intervention.
In 31 patients, a persistent malperfusion syndrome resulted from
inadequate reperfusion of the true lumen, which was treated with
TEVAR. Eleven of these patients underwent additional visceral artery
stenting. Ten patients presented a delayed malperfusion syndrome,
which was mostly caused by secondary onset of organ failure or
reduced perfusion of the legs and was accordingly treated with
stentgrafts. Sixteen patients with late critical enlargement of the
false lumen underwent TEVAR (11) or F-EVAR (5) (mean interval, 37
months). One patient developed incomplete paraplegia. Procedurerelated 30-day mortality rate was 1.8% (2/57).
Conclusion: Type A aortic dissection is a life-threatening emergency
that requires open repair, which is associated with significant primary mortality. In approximately 1/3 of the survivors, further complex aortic or visceral side branch interventions are required to
improve survival.

3106.6
Long-term follow-up with custom-made endografts (b-EVAR/fEVAR) for endovascular repair of thoraco-abdominal aneurysm
and type B dissection: a single-centre experience
P. Lucatelli1, G. Tommasino2, M. Cini1, A. Benvenuti2, G. Guaccio2,
E. Neri2, C. Ricci1
1Vascular and Interventional Radiology Unit, University of Siena, Siena,
Italy, 2Cardiac and Great Vessels Surgery Unit, University of Siena,
Siena, Italy
Purpose: To report a single-centre long-term follow-up with custom-made endografts for thoraco-abdominal aneurysm and type B
dissection.
Material and methods: Between 2011 and 2016, 42 patients
(71.6±9.2 years; 12 females) were treated. The indications were
Crawford aneurysm type 4 (n=21; 50%), type 3 (n=13; 30.9%), type 2
(n=4; 9.5%), and type 1 (n=2; 4.8%) and Standford type B dissection
(n=2; 4.8%). All patients were unfit for open surgery. The mean aneurysm diameter was 58.5±8.3 mm (range 50–78). The employed custom-made endografts were fenestrated (n=15; 35.7%), multibranch
(n=22; 52.4%), and mixed (n=5; 11.9%). CTAs were followed up yearly.
Results: Endografts were deployed successfully in all patients in a
single session. Two patients with dissections underwent endovascular fenestration prior b-EVAR. Catheterization of the fenestration/
branch was successful in 98.25% (169/172) patients. One case was
solved with the chimney technique and the two remaining cases
were not stented; no late endoleak occurred. The mean fluoroscopy time was 84.8±33.6 minutes, mean contrast media volume was
338.6±129.6 ml, and mean intervention duration was 348.8±1115.5
minutes. The 30-day mortality was 9.5% and the 180-day mortality
was 14.3%. The 30-day complication rate was 21.4%. Four cases of
paraplegia (9.5%) were observed, 2 of which healed by spinal cord
drainage.
The follow-up was conducted for 21±18 months (4–34; 25th–75th). No
surgical explantation or renal insufficiency occurred. Fenestration/
branch primary patency at 6 months and 1, 2, 3, and 4 years were
99.4% and 98.8%, 97.7%, 97.1%, and 96.5%, respectively, and secondary patency at 72 months was 100%. The endoleak rate was 28.5%: 5
type III, 1 type I, and 6 type II without aneurysmal sac enlargement
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were observed. The re-intervention rate was 21.4% (9/42). CTAs
showed a sac shrinkage/stable diameter in 85.7% patients.
Conclusion: Custom-made endografts represent a robust alternative for patients unsuitable for surgery with thoraco-abdominal
aneurysm and type B dissection. Long-term follow-up demonstrates
a low re-intervention rate.
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P-3

P-1

Transcatheter closure of mitral paravalvular leak by the antegrade approach with an arteriovenous loop in patients with
and without mechanical aortic valve prostheses

Incomplete abdominal aorta block with a small balloon in
patients with dangerous placenta previa

J. Pu, W. Wu, L. Huang
1Interventional Department, Beijing Anzhen Hospital, Capital Medical
University, Beijing, China

Z.-Y. Wu
Interventional Radiology, The First Affiliate Hospital of Zhengzhou
University, Zhengzhou, China

WITHDRAWN

Purpose
The clinical result of a small balloon in abdominal aorta block in
patients with dangerous placenta previa were retrospectively
analyzed.
Material and methods
Overall, 274 patients with dangerous placenta previa were analyzed
retrospectively. Prophylactic abdominal aorta balloon was inserted
to avoid metrorrhagia. The diameter of the balloon was selected to
be 2mm less than that of the abdominal aorta. The percentage of
hysterectomy, amount of bleeding, and right iliac artery injury were
evaluated in this group and compared with those in the large balloon group (212 patients).
Results
No hysterectomy occurred. The amount of bleeding had no statistical significance (p>0.05). Right iliac artery injury was observed in 3
cases in the small balloon group and 12 in the large balloon group,
showing a statistical significance (p<0.05).
Conclusion
Incomplete abdominal aorta block with a small balloon in patients
with dangerous placenta previa is effective and leads to lesser complications compared with that with a large balloon.

P-2
Posterior circulation evaluation before and after TEVAR using
ultra-low-dose whole-brain computed tomography perfusion
J. Wu
Radiology Department, The 2nd Xiangya Hospital, Changsha, China
Purpose
To investigate posterior circulation evaluation using ultra-low-dose
whole-brain computed tomography perfusion (CTP) in patients with
aortic dissection treated with TEVAR.
Material and methods
From March 2016 to April 2016, TEVAR was performed in 11 consecutive patients with Stanford type B aortic dissection. The left subclavian arteries (LSAs) of all 11 patients were intentionally covered by
stent grafts. Before and after TEVAR, ultra-low-dose whole-brain
CTPs (70 kV, 70 mAs) were performed for evaluating cerebral blood
volume (CBV) and cerebral blood flow (CBF) in the posterior circulation. CTDl and DLP (979.7 mGycm) were collected for radiation dose
monitoring. Paired t-test was used to compare CTP parameters of
the posterior circulation.
Results
The mean interval time between ultra-low-dose whole-brain CTP
was 8 days (7–10 days). Compared with those before TEVAR, CBV (1.8
vs. 3.3, P < 0.05) and CBF (42.7 vs. 59.8, P <0.05) of the posterior circulation was decreased after TEVAR. The difference was greater in the
right-half posterior circulation, with CBV (1.4 vs. 3.1, P <0.05) and CBF
(35.7 vs. 56.3, P <0.05).
Conclusion
Ultra-low-dose whole-brain CTP could indicate decreased perfusion of posterior circulation in aortic dissection treated with TEVAR
because of LSA coverage.

P-4
Treatment of type II endoleaks with a novel agent, precipitating hydrophilic injectable liquid (PHIL)
A.E. Helmy1, N. Shaida2
1Interventional Radiology, Cambridge University Hospitals NHS
Foundation Trust, Cambridge, United Kingdom, 2Interventional
Radiology, Addenbrookes Hospital, Cambridge, United Kingdom
WITHDRAWN

P-5
Embolization of type I endoleaks after EVAS: technical considerations, success rates, and outcomes
V. Pavlidis, S. Ameli-Renani, R.A. Morgan
Interventional Radiology, St George’s University Hospitals NHS
Foundation Trust, London, United Kingdom
Purpose
To review the transcatheter embolization technique used for management of type I endoleaks (ELIs) after Nellix endografts and report
the outcomes.
Material and methods
A single-center retrospective review from 2010 to 2016 of all ELIs
identified 12 patients with Nellix endografts who underwent embolization for an ELI. CFA access and angiographic confirmation of the
endoleaks was attained. Coils, Onyx, or a combination were used
for embolization. Technical success was considered as resolution of
the endoleak at completion angiography. Follow-up imaging surveillance was based on CT angiography and Duplex US. Immediate
technical success, complications, and outcomes were assessed.
Results
Fifteen cases of ELI embolization were performed in 12 patients
with Nellix grafts. Immediate technical success was achieved in all
cases. Average time from endoleak diagnosis to embolization was
24 days (range, 2–58 days). Three patients demonstrated late recurrent endoleaks and required additional embolization. Detachable
coils in addition to Onyx were used in 11 cases, Onyx was used in
3 cases, and coils were solely used in 1 case. Three adverse events
with Onyx reflux into the Nellix graft and a groin hematoma were
observed. None of the complications had long-term sequelae. At
the average post-embolization follow-up time of 496 days, freedom
from endoleak recurrence and sac growth was 92%.
Conclusion
Transarterial embolization is a viable option in the management of
ELIs after EVAS. Careful case selection is necessary to ensure optimum outcomes.
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P-6
Mid-term outcomes of type I endoleak embolizations
V. Pavlidis, S. Ameli-Renani, R.A. Morgan
Interventional Radiology, St George’s University Hospitals NHS
Foundation Trust, London, United Kingdom
Purpose
To report the technical success and mid-term outcomes of transcatheter embolization of type I endoleaks (ELI) in 29 patients after
endovascular aortic repair (EVAR).
Material and methods
Twenty-nine patients with ELI (24 men, 5 women; mean age 80
years) underwent embolization of abdominal ELI (26 proximal, 3 distal endoleaks) after EVAR. The average aneurysm sac size was 7.7
cm. The average time between EVAR and endoleak diagnosis was
663 days and from endoleak diagnosis to embolization was 27 days.
Onyx alone or with detachable coils was used for embolization.
Immediate technical success, complications, and outcomes were
assessed.
Results
A total of 33 embolization procedures were performed in 29
patients. Onyx alone was used in 18 cases, Onyx and coils were used
in 14 cases, and only coils were used in 1 case. Immediate technical success with complete isolation of the endoleak on completion
angiography was achieved in all procedures. Seven procedural complications occurred, with none showing long-term sequelae. During
the follow-up period, 11 patients developed endoleak recurrence.
Of these, 8 had been treated with Onyx alone and 3 with Onyx and
coils. Four patients underwent a second embolization procedure.
At the average follow-up time of 494 days, freedom from endoleak
recurrence was 71% and freedom from sac growth was 75%.
Conclusion
Transcatheter embolization of ELI offers a safe, feasible, and sustainable treatment option for selected patients who are unsuitable for
standard methods of ELI treatment. The combined use of coils with
Onyx embolization seems to result in a better outcome.

P-7
Treatment of cervical ectopic pregnancy using uterine artery
embolization along with the administration of methotrexate
A. Dimitriade1, B. Dorobat1, P.R. Nechifor2, A. Carp1, G. Iana3
1Department of Angiography and Endovascular Therapy, Bucharest
Emergency University Hospital, Bucharest, Romania, 2Interventional

Radiology, ARES, Ponderas Hospital, Bucharest, Romania,
3Interventional Radiology, University Hospital, Bucharest, Romania

Purpose
Our objective was to evaluate the safety and effectiveness of conservative management of cervical ectopic pregnancies with vaginal bleeding using uterine artery embolization (UAE) along with the
administration of methotrexate (MTX) as an alternative nonsurgical
treatment for controlling bleeding and preserving fertility.
Material and methods
Our study includes 16 women diagnosed with cervical ectopic pregnancy with a median age of 32 years. Two third of them were nulliparous. Fetal cardiac activity was present in 11 pregnancies. Vaginal
bleeding was the most common presentation occurring in 14 cases.
Six women presented with acute life-threatening hemorrhage. All
cases were successfully treated using UAE with gelatin sponge particles. In half of the patients, administration of MTX was performed
before and after UAE. The follow-up periods after UAE ranged from
1 to 12 months. We evaluated the UAE technique, complications,
clinical outcomes, and fertility.
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Results
In all patients, UAE could control active vaginal bleeding on gynecologic examination. The rebleeding was successfully controlled by a
second UAE procedure in 2 patients. No major complication related
to UAE was detected. The uterus could be preserved in all patients.
Normal menses resumed within 2 months after UAE in 9 patients.
Five patients had successful natural births.
Conclusion
Cervical ectopic pregnancy is a rare occurrence with a risk of lifethreatening maternal haemorrhage. Systemic administration of MTX
alone or along with UAE is a minimally invasive intervention option
for treating cervical ectopic pregnancy with vaginal bleeding while
allowing the preservation of fertility.

P-8
Mitral paravalvular leak closure by the antegrade percutaneous approach with an arteriovenous wire loop through a
mechanical aortic valve prosthesis
W. Wu, J. Pu
Interventional Department, Beijing Anzhen Hospital, Capital Medical
University, Beijing, China
Purpose
To evaluate the feasibility and safety of transcatheter closure of
a mitral paravalvular leak (MPVL) using the antegrade approach
requiring a trans-septal puncture and an arteriovenous wire loop
across the mechanical aortic valve.
Material and methods
From March 2016 to October 2016, three patients with double
mechanical mitral and aortic valve prostheses were referred for a
symptomatic MPVL. The location of the leaks was at 9, 10, and 12
o’clock positions in the surgical view and the largest diameter of
each leaks was 7 mm, 8 mm, and 8.5 mm as per TEE measurement,
respectively. Two vascular plugs and one ductal occluder were
implanted from the right femoral vein via the trans-septal antegrade
approach using an arteriovenous wire loop established through the
mechanical aortic valve. Follow-up was performed at 1, 3, 6, and 12
months and annually thereafter.
Results
Technical success was achieved in all three patients. The hemodynamic situation was relatively stable during the procedure. Instant
angiography and TTE imaging after the devices being implanted
showed that the leaks were totally closed in two cases and trivial
residual leak existed in one case. During the follow-up, the devices
were stable and noninterference of the occluders with the mitral
disc movements was observed. No new leak and increased residual
leak were detected. The improvement in congestive heart failure by
at least 1 New York Heart Association grade occurred in all patients.
Conclusion
The presence of a mechanical aortic valve should not be a contraindication to percutaneous closure of MPVL. Despite the complexity of
our technique, the procedure seems to be safe and effective.
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P-9
Percutaneous aortic fenestration: why, when, and how to do it
U.G. Rossi1, P. Torcia2, A.M. Ierardi2, F. Petrocelli3, P. Rigamonti2,
L.C. Pescatori2, G. Carrafiello4, M. Cariati2
1Radiology and Interventional Radiology, ASST Santi Paolo e
Carlo - San Carlo Borromeo Hospital, Milan, Italy, 2Radiology and
Interventional Radiology, ASST Santi Paolo e Carlo, Milan, Italy,
3Radiology, San Martino, University Hospital, Genoa, Italy, 4Diagnostic
and Interventional Radiology, University of Milan, Milan, Italy
Background
The management of complicated type B aortic dissection can be
challenging. These patients cannot be managed medically. Aortic
fenestration is one of the methods for decompressing the hypertensive false lumen by creating a hole in the distal part of the dissection
flap. This procedure allows outflow from the false lumen, thereby
reducing intraluminal pressure, relieving branch vessel obstruction,
and reducing the risk of extension of the dissection. Generally, this
procedure is performed in urgent cases.
Clinical Findings/Procedure
The aim of this poster is to describe the i) history, ii) rationale (with
special emphasis on clinical indications and patient selection), and
iii) technique of percutaneous aortic fenestration.
Conclusion
In type B aortic dissection patients with branch vessel obstruction caused by a hypertensive false lumen and extension of the dissection, an urgent decompression of the false lumen is required.
Percutaneous aortic fenestration, in selected patients, can be used
for branch vessel reperfusion and for stopping the possible extension of the dissection.

P-10

Abstract Book
Conclusion
Imaging findings may be related to treatment selection and outcome of the aortoesophageal fistula.

P-11
Cutaneous fistolization of an ascending aortic pseudoaneurysm after Bentall surgery: endovascular repair using the
Amplatzer muscular septal occluder device
M. Andrea Tipaldi1, F. Laurino1, L. Mascagni1, M. Cappucci1,
G. Orgera2, M. Rossi1
1Radiology, S. Andrea University Hospital, Rome, Italy, 2Interventional
Radiology, St. Andrea University Hospital - Sapienza Rome, Rome, Italy
We would like to report our experience of an endovascular repair
using the Amplatzer muscular ventricular septal defect occluder
device for an ascending aorta pseudoaneurysm after Bentall surgery
complicated with a cutaneous fistula.

P-12
Visceral and lower extremity malperfusion treated by endovascular fenestration and stenting in a Marfan syndrome patient
with type A dissection
A.S. Bhakoo1, M. Khaja2, A.S. Jo2, K. Cooper2, D.M. Williams3
1Radiology, Interventional Radiology, University of Michigan Health
System, Ann Arbor, MI, United States of America, 2Vascular and

Interventional Radiology, University of Michigan Health System,
Ann Arbor, MI, United States of America, 3Radiology Section of
Interventional Radiology, University of Michigan Health System, Ann
Arbor, MI, United States of America

A Marfan syndrome patient presented with type A dissection
complicated by visceral and lower extremity malperfusions.
Endovascular management of static and dynamic branch vessel
obstructions was treated with supraceliac and infrarenal aortic fenestration and aortoiliac true lumen stenting.

Diagnosis and treatment of aortoesophageal fistula due to
foreign body ingestion: a single-center experience
J. Wu
Radiology Department, The 2nd Xiangya Hospital, Changsha, China
Learning Objectives
Aortoesophageal fistula (AEF) caused by a foreign body is a rare but
life-threatening situation that requires urgent treatment. The main
objective of this study was to analyze imaging findings, treatment,
and outcomes of aortoesophageal fistula and provide an update on
our experience at the Second Xiangya Hospital.
Background
Although life-threatening, the clinical manifestations of AEF can be
very subtle and nonspecific.
Clinical Findings/Procedure
A total of 7 patients with AEF had been recorded in the Second
Xiangya Hospital since 2011, and all of them underwent computed
angiotomography examination. The authors analyzed the clinical
data and compared the outcomes with previously published cases.
All 7 patients complained of retrosternal pain; 3 of them had a sentinel episode of minor hemorrhage. There were mainly 3 types of
imaging manifestations. Type 1 was foreign body directly penetrating into the aorta with or without surrounding inflammation (3
cases). Type 2 appeared as an ulcer of the aorta with surrounding
inflammation (3 cases). Type 3 showed pseudoaneurysm of aorta
(1 case). The foreign body of types 2 and 3 can be invisible or away
from the aorta. Patients with type 1 imaging were treated with
open thoracic surgery. Patients with type 2 received thoracic endovascular aortic repair (EVAR), and 1 of them received a secondary
open thoracic surgery due to mediastinal infection 4 months later.
Compared with previous studies, our cases showed a relatively better outcome, that is, except for the patient with type 3 imaging who
had conservative treatment and died during hospitalization, the
other 6 patients recovered after a follow-up of 5–36 months.

P-13
Abdominal aortic thrombosis: an unusual cause of renal failure
in a baby
J.J. Harvey1, N. Karunanithy2
1Interventional Radiology, St Thomas’ Hospital, London, United
Kingdom, 2Interventional Radiology, Guy’s and St. Thomas’ NHS
Foundation Trust, London, United Kingdom

A 12-month-old baby presented with severe acute kidney injury
and abdominal distension. Catheter angiography confirmed acute
thrombosis of the suprarenal abdominal aorta, including both renal
arteries. Twelve hours of 3-Fr catheter thrombolysis successfully
restored the renal function.

P-14
Celiac artery embolization originating from false lumen and
aortic stent grafting in type A dissection after total arch
replacement with elephant trunk
M. Eguchi, Y. Tamura, O. Ikeda, Y. Yamashita
Diagnostic Radiology, Kumamoto University Hospital, Kumamoto,
Japan
A 70-year-old woman developed type A dissection after arch
replacement with elephant trunk. False lumen enlargement from
retrograde flow was treated by celiac artery embolization starting at
the false lumen via the re-entry point and by aortic stent grafting.
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P-15

P-17

Interventional management of perforated aortic root replacement conduit

Efficacy of double stenting of biliary tree in patients with
Klatskin tumor using the stent-in-stent (SIS) technique: single
vs. double access

A. Awwad1, A. Shah1, G. Pollock 2, G. Ramjas1
1Interventional Radiology, Queen’s Medical Centre, Nottingham
University Hospitals NHS Trust, Nottingham, United Kingdom,
2Interventional Radiology, Royal Derby Hospital, Derby Teaching
Hospitals NHS Foundation Trust, Derby, United Kingdom
A 78-year-old female presented with chest pain 10 months following aortic root replacement. CT aortogram showed a large mediastinal pseudoaneurysm and extravasation jet from graft perforation (cardioplegia cannulation site) with a turbulent helical flow in
arch/descending aorta. Angioembolisation was successful using the
Amplatzer II plug.

Biliary intervention
P-16
Risk factors for biliary infection after percutaneous transhepatic biliary stenting in malignant biliary obstruction
H.-F. Zhou, J. Lu, H.-D. Zhu, G.-J. Teng
Department of Interventional Radiology and Vascular Surgery, ZhongDa Hospital, Southeast University, Nanjing, China
Purpose
We aim to evaluate the risk factors of biliary infection after percutaneous transhepatic biliary stent placement in malignant biliary
obstruction.
Material and methods
Between January 2012 and January 2016, patients who were treated
with biliary stent placement for malignant biliary obstruction in
three medical centers were retrospectively enrolled. Based on the
follow-up within 30 days after stenting, we divided these patients
into two groups, the infection group and the non-infection group.
The main outcome measures were demographics, clinical features,
preoperative imaging characteristics, and procedural details. The
independent risk factors for biliary infection after biliary stent placement were identified by multivariate logistic regression analysis
based on the risk factors selected by univariate analysis using the
χ2 test for classification variables.
Results
Overall, 151 patients were included in this study, of which, 33 were in
the infection group and 118 were in the non-infection group. There
was no significant statistical difference in age, sex, and laboratory
results between these two groups. Univariate analysis for potential
risk factors showed that the length of obstruction, preoperative PS
score, diabetes, gallstones, pancreatic carcinoma, obstruction type
(low/high), preoperative PTCD, and stenting across the major duodenal papilla were associated with biliary infection after biliary stent
placement. Logistic regression analysis showed that the length of
obstruction, diabetes, obstruction type (low/high), and presence/
absence of preoperative PTCD were independent risk factors of biliary infection after biliary stent placement.
Conclusion
The length of obstruction, diabetes, high-level biliary obstruction,
and absence of preoperative PTCD were independent risk factors of
biliary infection after percutaneous transhepatic biliary stent placement in malignant biliary obstruction.

L.C. Pescatori1, U.G. Rossi2, P. Torcia3, P. Rigamonti3, R. Foà2,
A.M. Ierardi2, G. Carrafiello4, M. Cariati1
1Radiology and Interventional Radiology, ASST Santi Paolo e Carlo,
Milan, Italy, 2Radiology and Interventional Radiology, ASST Santi Paolo
e Carlo - San Carlo Borromeo Hospital, Milan, Italy, 3Radiology and
Interventional Radiology, San Carlo Borromeo Hospital, Milan, Italy,
4Diagnostic and Interventional Radiology, University of Milan, Milan,
Italy
Purpose
To evaluate the efficacy of double stenting of biliary tree in patients
with Klatskin tumor using the stent-in-stent (SIS) technique with a
single or a double percutaneous access.
Material and methods
A research was performed on the database of our institution from
January 2013 to April 2016, and all patients who underwent biliary
percutaneous stenting for the malignant occlusion of the biliary tree
were evaluated. Demographical, histological, and interventional
data as well as data on follow-up were collected.
Results
SIS placement was performed in 16 patients. All of them had Klatskin
tumor; 8 (50%) were classified as type IV, 1 (6%) as type IIIa, 1 (6%)
as type IIIb, 1 (6%) as type II, and 5 (32%) as type I according to the
Bismuth classification. Eleven out of 16 (69%) patients underwent
single-access stenting with a “T” configuration of the SIS system,
whereas 5 patients (31%) underwent double-access stenting with a
“Y” configuration. In all cases, the procedure was performed with no
major complications. Short-term follow-up (median: 9 days after the
stenting procedure, IQR: 5–15) was performed with diagnostic cholangiography in 13 cases (81%), showing patency of the stenting system in all cases.
Conclusion
SIS is technically feasible, with good short-term clinical results. We
did not identify clinical or technical advantages in performing double-access stenting instead of single-access stenting. Therefore, single access could be preferred to guarantee a better tolerability by
the patient.

P-18
Percutaneous intraductal radiofrequency ablation plus metal
stent implantation in the management of malignant bilioenteric anastomosis stricture post-choledochojejunostomy
W. Yu1, F. Lian2, C. Wei1, L. Shen1, Y.M. Liu1, L. Jiaping1
1Interventional Oncology, 1st Affiliated Hospital of Zhongshan
University, Guangzhou, China, 2Rheumatoligist and Immunologist, 1st
Affiliated Hospital of Zhongshan University, Guangzhou, China

Purpose
To assess the feasibility and safety of percutaneous intraductal
radiofrequency ablation (RFA) plus metal stent implantation in
the management of malignant bilioenteric anastomosis stricture
post-choledochojejunostomy.
Material and methods
From January 2014 to December 2016, 15 patients with malignant
bilioenteric anastomosis strictures post-choledochojejunostomy
treated by percutaneous intraductal RFA plus metal stent implantation were included for retrospective analysis. Procedure-related
complications, stent patency, and survival after the treatment were
investigated.
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Results
There were 5 cases of type IIIa, 2 cases of type IIIb, and 2 cases of
type IV hilar cholangiocarcinomas; 1 case of hepatocellular carcinoma; and 5 cases of pancreatic carcinomas. Deployment of percutaneous RFA plus metal stent implantation was technically successful in all patients. Fifteen stents had been implanted successfully. No
acute pancreatitis, hemobilia and perforation, bile leakage, or other
severe complications occurred. There were 7 cases of procedurerelated cholangitis and 4 cases of postoperative abdominal pain.
The serum direct bilirubin levels decreased 1 week after the procedure. The median stent patency was 125 days (95% CI 92–147). The
survival was 6.3 months (95% CI 4.5–12.5). Two patients undertook
a second RFA at 156 and 167 days because of stent restenosis. Six
patients died during the follow-up.
Conclusion
Percutaneous RFA plus metal stent implantation is a safe and feasible therapeutic option for the palliative treatment of malignant bilioenteric anastomosis stricture post-choledochojejunostomy. Its
long-term efficacy and safety are promising but need to be proven
with random clinical trials.

P-19
Percutaneous metallic stent placement for palliative management of malignant biliary hilar obstruction
D.J. Shim1, D.I. Gwon2, G.-Y. Ko2, J.H. Shin2, H.K. Ko2, J.H. Kim3,
J.W. Kim4, H.-K. Yoon2, K.-B. Sung2
1Radiology, The Catholic University of Korea, St’ Mary’s Hospital,
Incheon, Korea, 2Radiology, Asan Medical Center, Seoul, Korea,
3Radiology, Asan Medical Center, University of Ulsan College of
Medicine, Seoul, Korea, 4Radiology, Gachon University Gil Medical
Center, Incheon, Korea
Purpose
To investigate the technical and clinical outcomes of percutaneous metallic stent placement in patients with malignant biliary hilar
obstruction (MBHO).
Material and methods
From 2007 to 2014, 415 patients (men, 261; women, 154; mean age,
65 years; range, 29–92 years) with MBHO were included in this retrospective study. All patients were treated with unilateral or bilateral
stent placement in a T, Y, or X configuration using covered or uncovered stents.
Results
A total of 784 stents were successfully placed in 415 patients. Fiftyfive patients had major or minor complications, including hemobilia (n = 19), cholangitis (n = 13), cholecystitis (n = 11), bilomas (n = 10),
peritonitis (n = 1), and hepatic vein-biliary fistula (n = 1). Removal of
temporary drainage catheter was achieved in 370 patients (89.1%).
Ninety-seven patients were lost to follow-up. Stent dysfunction
occurred in 154 of 318 patients: tumor ingrowth with/without overgrowth (n = 107), sludge incrustation (n = 44), and other causes (n
= 3). The median patient survival and stent patency were 212 days
[95% confidence interval (CI), 186–237 days] and 141 days (95% CI,
126–156 days), respectively. In terms of stent patency, there were no
statistical differences in age, sex, underlying disease, Bismuth type,
stent type, or stent configuration. Stent type and configuration did
not significantly affect technical success, complications, successful
internal drainage, patient survival, or stent patency.
Conclusion
Percutaneous stent placement is technically safe and effective for
internal drainage in patients with MBHO. In addition, stent type
and configuration did not significantly affect technical and clinical
outcomes.
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P-20
Percutaneous management of benign biliary enteric anastomotic strictures after iatrogenic bile duct injuries
N. AlQamari1, M.B.H. Chaudhry2, R. Sayani2, R.S. Hamid3,
M. Azeemuddin2
1Radiology, Dow University of Health Sciences, Karachi, Pakistan,
2Radiology, The Aga Khan University, Karachi, Pakistan, 3Radiology,
Sultan Qaboos University Hospital, Muscat, Oman
Purpose
To assess the technical success, complications and reintervention
rate of percutaneous transhepatic balloon dilatation (PTBD) of biliary enteric anastomotic strictures (BES).
Material and methods
A retrospective review of patients who underwent PTBD for benign
resistant BES from December 2004 to January 2016 was performed.
Diagnostic cholangiogram was obtained to assess the level of
obstruction. Strictures were dilated using 8–12-mm-diameter balloons followed by placement of 8–10-Fr internal–external drainage
catheters, which were removed 2–5 days post-PTBD cholangiography. Follow-up was performed using clinical assessment, liver function tests, and ultrasound. Fischer’s exact test was used to determine
the association between recurrence of strictures and PTBD sessions.
Results
Thirty-seven patients underwent PTBD, including 10 (27%) males
and 27 (73%) females. Mean age was 41.3 years (range 23–70 years).
Twenty-nine patients (78.4%) were treated with choledochojejunostomy and 8 (21.6%) with hepaticojejunostomy. A 100% success was
achieved in all the PTBD sessions. Nineteen (51.3%) patients were
treated with a single PTBD session. Mean follow-up time was 36
months (range 1–75 months). Eighteen (48.7%) patients needed reintervention; 11 (29.7%) were symptom free after the second session
at the 3-year follow-up, and 3 (8.1%) were symptom free after the
third session of PTBD. No significant difference in developing recurrent strictures after 1st and 2nd PTBD sessions [18 (48.7%) vs. 7 (39%);
p<0.5716] was observed. Four (10.9%) patients required metallic
stent placement after the third session. Three (8.1%) patients developed stones; in 2 (5.4%) patients, stones were removed percutaneously, and 1 (2.7%) patient required surgical removal.
Conclusion
PTBD is a safe treatment for BES; however, there is risk of recurrent
BES after 3 years of PTBD sessions. Few patients with resistant strictures might require stent placement.

P-21
Treatment variables associated with improved long-term
outcomes in patients receiving percutaneous biliary drainage
for benign anastomotic biliary strictures
W.S. Lindquester1, J.D. Prologo1, E.A. Krupinski1, G.L. Peters2
1Radiology, Emory University, Atlanta, GA, United States of America,
2Radiology, Emory University School of Medicine, Atlanta, GA, United
States of America
Purpose
To identify associations between treatment variables and patient
demographics compared to long-term outcomes in patients receiving percutaneous biliary drainage (PTBD) for benign biliary anastomotic strictures.
Material and methods
Overall, 304 adult patients receiving PTBD between 1994 and 2015
were identified using the CPT billing codes. Medical records were
retrospectively reviewed, and treatment variables and patient characteristics were analyzed with respect to the incidence of surgical
revision of the biliary anastomosis. Strict adherence to a structured
treatment protocol involving serial upsizing to a maximum catheter
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size of 18–20F was also analyzed with respect to incidence of surgical revision for patients treated following protocol implementation
in 2010.
Results
Overall, 72.8% of patients avoided surgical revision. A larger maximum biliary catheter size showed a significant association with
avoiding surgical revision, whereas catheter days, number of cholangioplasties, and use of a cutting balloon did not show a significant association. Males, older age at time of intervention, longer
time from surgery to placement of the initial tube, and a larger maximum tube size were also associated with avoiding surgical revision.
Strict adherence to the structured protocol was significantly associated with avoiding surgical revision (5.1% who followed the protocol
vs 28.9% who did not undergo surgical revision).
Conclusion
Percutaneous drainage of benign post-surgical biliary anastomotic
strictures prevents surgical revision in a majority of cases. A larger
maximum catheter size and strict adherence to a structured protocol are important elements of treatment for benign anastomotic biliary strictures.

P-22
Investigation of percutaneous interventional treatments for
biliary complications after liver transplantation
L.M. An1, H. Wang1, J. Luo2, Z. Jiang2
1Interventional Vascular Surgery, The Third Affiliated Hospital of Sun
Yat-sen University, Guangzhou, China, 2Interventional Radiology, The
Third Affiliated Hospital of Sun Yat-sen University, Guangzhou, China
Purpose
To investigate the technique, efficacy and safety of percutaneous
interventional treatments for biliary complications (BC) after liver
transplantation (LT).
Material and methods
Clinical and imaging data of 127 patients with BC after LT who
underwent percutaneous interventional treatments in our hospital
from January 2006 to December 2015 were analysed retrospectively.
The patients were classified into the following 5 groups: biliary leakage, anastomotic biliary strictures, hilar biliary strictures, multifocal
biliary strictures and biloma. The modality of interventional treatments was percutaneous transhepatic biliary drainage (PTBD), PTBD
combined with balloon dilation and PTBD combined with balloon
dilation and stent implantation.
Results
The first successful rate of PTBD was 97.6%. The total curative,
improvement and inefficacy rates of interventional treatments were
37.8%, 44.9% and 17.3%, respectively. In the biliary leakage group,
all patients were cured by PTBD and the curative rate was 100%. In
the anastomotic biliary strictures group, the curative and improvement rates were 64.3% and 35.7%, respectively. The efficacy rate
was 100%. In the hilar biliary strictures group, the curative, improvement and inefficacy rates were 40%, 53.3% and 6.7%, respectively.
The efficacy rate was 93.3%. In the multifocal biliary strictures group,
the curative, improvement and inefficacy rates were 13.7%, 54.9%
and 31.4%, respectively. The efficacy rate was 68.6%. In the biloma
group, 3 cases (3/7) were cured and treatment of 4 cases was ineffective. The efficacy was the best in patients with biliary leakage, and it
was the worst in the patient with bilomas (p<0.001).
Conclusion
PTBD combined with balloon dilation and biliary stent implantation is a safe and effective therapeutic modality for patients with BL
after LT, which can improve patients’ clinical symptoms and elevate
patients’ quality of life.
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P-23
Long-term results of percutaneous biliary balloon dilatation
and sequential upsizing of silastic transanastomotic stents for
benign hepaticojejunostomy strictures: a tertiary care centre
experience
K.N. Nagabhushan, J.R. Singh, M. Kumar, S. Kumar
Gastro Radiology, Asian Institute of Gastroenterology, Hyderabad, India
Purpose
Benign biliary strictures are efficiently managed by the creation of
hepaticojejunostomies (HJs). Strictures at the HJ anastomotic site are
common and difficult to manage.
To determine the safety, efficacy, and long-term results of percutaneous biliary balloon dilatation (PBBD) and sequential upsizing of
silastic transanastomotic stents (STS) for benign HJ strictures.
Material and methods
A total of 130 patients (53 males and 77 females) who had undergone HJ were recruited in the study between 2007 and 2014. PBBD
was performed after traversing HJ strictures under ultrasound and
fluoroscopy guidance, followed by placement of STS using multiple ducts. These silastic catheters were fashioned as transanastomotic stents and were upsized sequentially over a period of 1 year at
a 3-month interval. Hepatolithiasis without obvious strictures (n=28)
were also managed similarly after balloon sweeping of calculi. The
mean maximum diameter achieved at the end of 1 year was 34.5 F.
The mean procedure time and fluoroscopy time were 49.5 (31–64)
and 15.33 (13.6–18.2) minutes, respectively. Whitaker manometric perfusion tests were performed before removal of silastic tubes
ensuring adequate decompression of strictures. The primary outcome measure was the absence of clinical biliary obstruction symptoms at 24 months.
Results
The overall technical and clinical success rates were 98.5% and
97.7%, respectively. The primary outcome measure was achieved in
97.7% patients. The mean follow-up and primary patency durations
were 43.6 and 42.5 months, respectively. Procedure-related mortality and major morbidity rates were 0% and 3.8%, respectively.
Conclusion
PBBD and sequential upsizing of STS of benign HJ strictures is a safe
and effective procedure with excellent outcome measures.

P-24
Biliary percutaneous transluminal forceps biopsy using the
“cross push-hold” technique: results in 50 patients with
suspected malignant biliary obstruction
P.E. Huespe, M. Czerwonko, O. Mazza, J. Pekolj, S.H. Hyon
Surgery, Hospital Italiano de Buenos Aires, Buenos Aires, Argentina
Purpose
To evaluate the efficacy and safety of percutaneous transluminal forceps biopsy (PTFB) using a “cross push-hold” technique in malignant
biliary obstruction.
Material and methods
Fifty patients (women, 27 and men, 23; age 66 ± 15.9 years) with
obstructive jaundice, biochemical markers, MR cholangiopancreatography, and/or history of malignant disease underwent percutaneous transhepatic cholangiography by the standard method.
For PTFB, a 0.035-inch hydrophilic guidewire was negotiated across
the stricture and a 7-FR, 24-cm sheath when introduced just passed
its limit. A 1.8-mm flexible forcep (Captura-Cook Endoscopy) was
inserted alongside the guidewire, the cups were opened and
pushed until maximum resistance, usually at the stricture centre.
The cups were closed while holding pressure, not pushing further.
Four to six specimens/patient were obtained; lesions involved the
intrahepatic ducts, 18; hilum, 17; common bile duct, 5; and ampullary
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segment, 10 patients. Final diagnosis was derived from surgical excision in 4, from additional histology in 16, and from clinical/radiological follow-up in 30 patients. For morbimortality, the Dindo-Clavien
(D-C)-scale was used. Sensitivity, specificity, and predictive values
were calculated using a 2 × 2 table.
Results
Overall, malignancy was confirmed in 47/50 (94%) patients (cholangiocarcinoma, 17; pancreas, 11; colorectal metastasis, 8; gallbladder,
3; and others, 8 patients). All PTFB specimens were reliable for diagnosis, showing malignancy, 28; false-negative, 19; and no false-positive. Sensitivity, specificity, and positive predictive value were 60%,
100%, and 100%, respectively. Morbidity (6%) occurred in 3 patients
[one haemobilia (D-C-IIIb) and 2 transient pancreatitis (D-C-II)], without mortality.
Conclusion
PTFB using the “cross push-hold” technique is safe and provides
moderate sensitivity, high specificity, and positive predictive values.
Of note, holding the pressure, instead of continuously pushing the
forceps, may prevent it from slipping forward while closing the cups.

P-25
Percutaneous transcholecystic common bile duct stone
removal via percutaneous cholecystostomy and cystic duct
cannulation: technical outcomes and factors influencing the
result in 112 patients
G.-S. Jung1, J.H. Yun2, J.G. Park1, B.-H. Park 3
1Radiology, Kosin University College of Medicine, Busan, Korea,
2Radiology, Kosin University Gospel Hospital, Busan, Korea, 3Radiology,
Dong-A University Hospital, Busan, Korea

Purpose
To evaluate technical outcomes of percutaneous transcholecystic
common bile duct (CBD) stone removal and identify predictors of
technical failure in patients with cholangitis and/or cholecystitis.
Material and methods
From September 2009 to December 2016, 112 consecutive patients
(67 men, 45 women; mean age, 73 years) with CBD stones underwent percutaneous stone removal via cholecystostomy and cystic
duct cannulation. All patients had acute cholangitis and/or cholecystitis. All patients could not tolerate immediate surgery because
of cardiac problems (n = 41); previous operation for cancer (n = 22);
or poor medical condition, including sepsis (n = 11), pulmonary dysfunction (n = 11), diabetes mellitus (n = 18), or liver cirrhosis (n = 9).
Technical success rates and complications were evaluated. Logistic
regression analysis was used to identify predictive factors of technical failure.
Results
CBD stones were successfully removed in 88 of the 112 patients (78.6
%). In 24 patients, stone removal failed because of failure of cystic duct cannulation (n = 14), multiple CBD stones (n = 5), proximal
migration of CBD stone (n = 4), and low insertion of the cystic duct
(n = 1). No procedure-related complications were observed. During
the mean follow-up of 255 days, recurrence of CBD stones occurred
in 4 patients. Proximal migration of CBD stone was identified as an
independent predictor of technical failure (odds radio: 12.994, 95%
CI: 1.274–132.563, P = 0.030).
Conclusion
Percutaneous CBD stone removal via percutaneous cholecystostomy is safe and technically feasible. Proximal migration of CBD
stones was the only independent predictor of technical failure.
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P-26
Percutaneous cholecystostomy for acute acalculous cholecystitis: clinical outcomes of 271 patients
D.I. Gwon, Y.J. Jo, J.J. Shim, K. Yoon, S. Lee, G.-Y. Ko
Radiology, Asan Medical Center, Seoul, Korea
Purpose
To evaluate the clinical efficacy of percutaneous cholecystostomy
(PC) for the treatment of acute acalculous cholecystitis (AAC).
Material and methods
From March 2007 to February 2014, a total of 271 AAC patients (men,
169; women, 102; mean age, 72 years; age range, 22–97 years) who
underwent PC were retrospectively evaluated.
Results
PC was successfully performed in all 271 patients. Symptom resolution and significant improvement of laboratory values were
achieved in 235 patients (86.7%) within 4 days after PC. Overall complication occurred in six patients (2.2%). Interval elective cholecystectomy was performed in 127 (46.8%) of 271 patients. In-hospital
mortality rate was 8.4% (23 of 271 patients). Among the remaining
121 patients, successful removal of PC catheter was achieved in 88
(72.7%) patients at a mean of 30 days (range, 4–365 days), following
a successful trial of catheter clamping. In the remaining 33 patients,
the catheters could not be removed due to late stage of their underlying diseases. During the mean follow-up period of 1227 days
(range, 42–3188 days), 72 patients died, whereas 49 remained alive.
Of the 88 patients in the catheter-removal group, 86 (97.7%) were
successfully treated with initial PC, whereas two (2.3%) experienced
recurrence of cholecystitis. Cumulative recurrence rates were 1.1%,
2.7%, and 2.7% at 1, 2, and 8 years, respectively.
Conclusion
The good therapeutic outcomes of PC and lower recurrence rate
suggest that PC itself is a definite treatment option not requiring
subsequent cholecystectomy in majority of AAC patients.

P-27
Percutaneous extraluminal recanalization of bile duct anastomosis obstruction after liver transplantation
H.G. Lee1, E. Kim1, J.S. Oh2, H.J. Chun2, B.G. Choi2
1Radiology, The Catholic University of Korea, Seoul St. Mary’s Hospital,
Seoul, Korea, 2Radiology, Seoul St. Mary’s Hospital, Seoul, Korea
Purpose
Bile duct anastomosis obstruction is an important complication,
which can develop after liver transplantation. Although the obstruction can be treated with endoscopy, percutaneous procedure, or
surgical revision, including retransplantation, surgical management is very rarely performed due to postsurgical adhesion or lack
of donor livers. We retrospectively evaluated the feasibility of the
percutaneous extraluminal recanalization of bile duct anastomosis
obstruction after living donor transplantation.
Material and methods
We extraluminally recanalized bile duct anastomosis obstruction in
5 patients, who had undergone failed endoscopic and percutaneous
intraluminal recanalizations. We punctured from the proximal bile
duct via the PTBD tract to the distal segment using the hard tip of
a hydrophilic guidewire, which was bended onsite. To facilitate the
distal duct puncture, we used an endoscopic nasobiliary drainage
catheter (n=3), a metallic stent (n=1), or a drainage catheter via the
other segmental duct (n=1) in the distal duct as a target. After recanalization, PTBD catheters were placed in the recanalized tracts.
Results
All patients showed technical and clinical success and no major complications. One or two plastic stents were endoscopically placed
by the rendezvous technique, 3–439 days after recanalization. In 3
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patients, the plastic stents were removed 11.7–60.8 months after
placement and recanalized tracts remained patent for 17.5–26.3
months after removal of the stents. In 2 of these patients, however, stent removal and placement was repeated 2 and 3 times during those periods because of recurrent obstruction. The remaining
2 patients maintained plastic stents in the tracts for 26.3 and 93.5
months.
Conclusion
Percutaneous extraluminal recanalization of anastomosis obstruction after liver transplantation is feasible, but further investigation is
necessary to maintain patency.

P-28
Diagnostic yield of percutaneous transhepatic biliary biopsy
forceps in the diagnosis of obstructive jaundice
T. Gordon, A. Walker, N. Masson
Radiology, Royal Infirmary of Edinburgh, Edinburgh, United Kingdom
Purpose
To determine the safety and efficacy of our initial experience of
introducing the technique of biliary biopsy forceps (Cook Medical)
during percutaneous transhepatic biliary drainage (PTBD) for
obtaining diagnostic tissue.
Material and methods
A retrospective audit of all biliary biopsy cases during an 18-month
period (June 2015–November 2016) when this technique was introduced at our centre. Patient demographics, site of obstruction, operator, complications, and histopathology result were analysed on the
hospital’s electronic patient record. Follow-up surgery, clinical outcome, and/or imaging was also documented (median follow-up 12
months).
Results
Twenty-six patients underwent a biliary biopsy procedure (14 male).
All 26 procedures were technically successful with no complications
related to the biopsy. A mean of 2.8 (2–4) samples were acquired.
Seventeen hilar and 9 distal CBD lesions were targeted. Fifteen (58%)
specimens yielded a diagnosis of malignancy or “highly suspicious”
of malignancy. Three samples had non-malignant tissue, 1 had
“atypia,” and 7 (27%) were non-diagnostic (insufficient or crushed
sample). Distal CBD lesions (3 out of 9) were more likely to be nondiagnostic. Of the 3 non-malignant tissue samples, one patient had
proven adenocarcinoma on subsequent endoscopic ultrasound
biopsy and the other 2 patients had images indicating malignancy
(one patient died). Non-diagnostic samples were evenly spread
through the 18-month period, but may be operator dependent.
Conclusion
Our initial experience with biliary biopsy forceps demonstrates
acceptable diagnostic yield with a high procedural success rate and
no associated complications.

P-29
Biodegradable biliary stent implantation in the treatment
of hepatobiliary disease in the pediatric age: experience at a
single center
J.A. Flores Mendez1, R. García Marcos2, J.J. Martínez Rodrigo2,
D. Pérez Enguix2, M. Cifrian Perez2
1Radiology, Hospital La Fe, València, Spain, 2Hospital Universitari i
Politécnic La Fe, Valencia, Spain
Purpose
To evaluate the safety and results of the treatments at our center
using biodegradable biliary stents for hepatobiliary disease in the
pediatric age group.
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Material and methods
Between January and December 2016, a total of 6 patients were
treated with resorbable biliary stents (4 male, 2 female, with an average age of 65 months, range 16–180 months. The base disease comprised 4 cases of atresia of the bile ducts, 1 case of sclerosing cholangitis, and 1 case of sarcoma of the liver. The patients were followed
clinically and with ultrasound at 1, 3, and 6 months after the placement of the resorbable biliary stent.
Results
The stent implant was feasible in all cases. In none of the cases,
major or minor complications were observed. In all patients, we performed a control with cholangiography for 24 hours that showed an
optimal control of the placement of the stent and the resolution of
the biliary stricture. The mean follow-up time was 7.5 months (range
5–12 months); any invasive treatment in the follow-up period was
not necessary. The stent was visible for 3 months on average during
the follow-up using ultrasound.
Conclusion
Percutaneous placement of biliary biodegradable stents represents
an excellent option in the treatment of biliary stricture in the pediatric age group. In all cases, the treatment has been effective and free
of complications. More research is needed to confirm our results.

P-30
Interventional radiology in liver transplantation
F.M.G.S.P.D. Silva, P. Donato, J.F. Costa, V. Carvalheiro,
A.G. Agostinho, F. Caseiro-Alves
Serviço de Imagem Médica, Centro Hospitalar e Universitário de
Coimbra, Coimbra, Portugal
Learning Objectives
1. To review common complications of liver transplant patients
(arterial, venous, and biliary) and their diagnostic imaging
modalities.
2. To review most common interventional procedures applied to
resolve these complications.
Background
Liver transplant is used to treat hepatocarcinoma and acute or
chronic end-stage liver failure in pediatrics and adults.
In transplant patients, current prognosis consists of an extended
survival. However, some complications occur, which may cause significant morbidity, increase the risk of surgery or even retransplantation. Imaging may be required to diagnose, and interventional procedures may be indicated in their treatment.
Clinical Findings/Procedure
Liver transplant complications may be divided into vascular (arterial,
portal venous, or hepatic venous) or biliary complications. Vascular
complications reduce flow by obstructing (thrombosis or stenosis),
leaking, or “stealing” flow. Angioplasty with or without stenting and
thrombolysis is a valid option for treatment, and its use is described
in the setting of liver transplantation. Flow physiology may also be
changed by embolizing vessels causing “stealing” from the hepatic
artery (namely splenic vessel) as well as by embolizing portosystemic collaterals. Biliary complications may also require drainage (of
bilomas or intrahepatic ducts) or dilation of a stenotic biliary duct.
We will review the most common complications focusing on the
imaging modalities used to diagnose them, the interventional procedures available, and their expected successes as well as demonstrate some cases treated at our institution.
Conclusion
Diagnostic and interventional radiology may contribute to extended
liver transplant graft survival, providing an early diagnosis of complications and a reasonable alternative to surgical treatment.
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P-31
Novel delivery of avitene via transhepatic introducer sheath
for track embolization following transhepatic interventions
B. Shaygi, D. McNally
Interventional 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.

P-32
Vascular and extravascular complications of percutaneous
transhepatic biliary drainage: ways to resolve them
U.G. Rossi1, A.M. Ierardi2, P. Torcia2, P. Rigamonti2, L.C. Pescatori2,
R. Foà2, G. Carrafiello3, M. Cariati2
1Radiology and Interventional Radiology, ASST Santi Paolo e
Carlo - San Carlo Borromeo Hospital, Milan, Italy, 2Radiology and
Interventional Radiology, ASST Santi Paolo e Carlo, Milan, Italy,
3Diagnostic and Interventional Radiology, University of Milan, Milan,
Italy
Background
Percutaneous transhepatic biliary drainage is used to treat various
benign and malignant biliary diseases. The technique is safe and
effective. However, in a relatively low number of cases, vascular and
extravascular complications are associated with this technique. In
malignant patients who are frequently severely debilitated by disease, there is a higher incidence of complications related to percutaneous transhepatic biliary drainage.
Clinical Findings/Procedure
The aim of this poster is to illustrate the 1) anatomic consideration
of vascular and biliary trees, 2) complications of vascular and extravascular percutaneous transhepatic biliary drainage, 3) and ways to
solve these complications (from cold saline flush to transcatheter
embolization).
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Conclusion
Percutaneous transhepatic biliary drainage is a safe and effective
technique to treat biliary diseases. However, vascular and extravascular complications may occur and every interventional radiologist
has to know when and how to treat these.

P-33
How should an interventional radiologist interpret commonly
encountered lab values for hepatocellular carcinoma
K. Anand, T. Davis, S. Cornejo, A. Hepner, J. Lish, S. Patel
Radiology, St. Joseph’s Hospital and Medical Center, Phoenix, AZ,
United States of America
Learning Objectives
1. To understand which clinical lab values are of interest for
patients with hepatocellular carcinoma (HCC) and cirrhosis.
2. To understand the physiological and clinical implications of
commonly encountered lab values in this clinical setting.
3. To understand how various clinical lab values factor into
predictive models for cirrhosis and HCC treatment algorithms.
Background
Commonly encountered lab values of interest for evaluating liver
function include liver function testing (AST, ALT, alkaline phosphatase, and bilirubin); renal function, including creatinine and glomerular filtration rate; prothrombrin time; International Normalized
Ratio; and serum sodium and albumin levels. Physiological implications of these values, related to their production and regulation,
allow the clinician to understand the degree, the potential causes,
and the potential clinical complications of hepatic dysfunction.
Clinical implications of abnormal lab values affect the staging of the
degree of cirrhosis along with the potential eligible treatments that
individuals can receive.
Clinical Findings/Procedure
Understanding commonly encountered laboratory values in
patients with HCC allows fora more thorough clinical management.
Using these aforementioned lab values to understand the severity
of liver disease and implications of liver dysfunction are crucial as
they affect further management of the patient by the interventional
radiologist. Using an objective classification, such as the Barcelona
staging system, stratifies patients based on the degree of liver dysfunction with resection, transplantation, ablation, chemoembolization, or supportive care serving as a guide to manage these complex
medical cases.
Conclusion
Review commonly encountered lab values in patients with HCC.
Review how abnormalities in encountered lab values allow one to
glean the areas of hepatic dysfunction.
Review clinical factors that stratify patients with HCC and cirrhosis.
Understand how a multidisciplinary team approach allows physicians to provide the highest quality of care to their patients.

P-34
Percutaneous transhepatic cholangioscopy and holmium laser
lithotripsy for management of biliary calculi
D. Bates, J. Maingard, D. Ranatunga, M. Goodwin
Department of Radiology, Austin Hospital, Melbourne, VIC, Australia
Learning Objectives
This educational abstract provides the reader with the inventory,
required knowledge (e.g. laser safety and laser pulse settings) as
well as tips and tricks for effective percutaneous transhepatic cholangioscopy and holmium laser lithotripsy for patients with intrahepatic or refractory choledocholithiasis. The abstract, illustrated with
instructional case images, will allow a new user to start a biliary laser
lithotripsy service safely and successfully.
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Background
Advances in interventional radiology have seen the adaptation
of urological endoscopic laser techniques to treat biliary calculi.
Percutaneous transhepatic cholangioscopy and holmium laser lithotripsy comprise an effective procedure for the management of intrahepatic or refractory choledocholithiasis validated in several studies.
Clinical Findings/Procedure
Angiosuite room preparation, safety measures and equipment set
up for cholangioscopy and laser lithotripsy. Biliary access is obtained
using ultrasound and fluoroscopic guidance as for a PTC with anaesthetic support. A flexible cholangioscope is inserted through a large
sheath (12 French minimum). Saline irrigation distends the bile
ducts, improving anatomical and calculus visualisation and assisting
in the removal of biliary debris. A laser fibre is positioned in direct
contact with the target calculus through the working channel of the
cholangioscope. Laser lithotripsy is performed on the target calculi
and settings are adjusted accordingly. Balloon dredging or basket
extraction is used to remove residual fragments.
Conclusion
Percutaneous transhepatic biliary laser lithotripsy is a safe and effective method of stone clearance for intrahepatic or refractory choledocholithiasis and can be easily performed in the angiosuite room.

P-35
Staged percutaneous cholecystectomy followed by anterograde gallbladder stenting for treatment of cholecystitis
J. Kyaw Tun1, M.R. Akhtar2, M. Roy3, O.S. Jaffer2, S. Patel1,
T. Fotheringham1
1Interventional Radiology, Barts Health NHS Trust, London, United
Kingdom, 2Diagnostic Imaging Department, Barts Health NHS Trust,
The Royal London Hospital, London, United Kingdom, 3Hepatobiliary
Surgery, Barts Health NHS Trust, London, United Kingdom
Learning Objectives
1. To understand the role of percutaneous gallbladder stenting in
patients with cholecystitis.
2. To understand the procedure technique and considerations.
Background
• Image-guided percutaneous cholecystectomy is a recognized temporary treatment for critically ill patients with acute cholecystitis.
• Definitive treatment following cholecystostomy is usually by
means of subsequent cholecystectomy.
• In some cases, cholecystectomy is contraindicated due to preexisting patient comorbidities. In such cases, endoscopic gallbladder stenting can be performed, although this has a reported technical failure rate of around 20%.
• Anterograde gallbladder stenting via the existing cholecystostomy
tract provides an alternative minimally invasive approach.
Clinical Findings/Procedure
Areas that will be presented in this poster include the following:
• Indications for anterograde gallbladder stenting.
• Procedural considerations for performing anterograde gallbladder
stenting, including approach used for initial cholecystostomy to
facilitate subsequent gallbladder stenting.
• A step-by-step guide to perform the procedure.
• Expected outcomes and follow-up drawing based on experience
from our institution.
Conclusion
With increasing number of elderly patients showing multiple comorbidities presenting with cholecystitis, alternatives to conventional
surgical intervention such as percutaneous gallbladder stenting need to be considered. Procedure success depends on careful
patient selection and preprocedural planning.
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P-36
Biodegradable stents in the biliary tract
J. Panek1, T. Andrašina2, J. Husty2
1Dept. of Radiology and Nuclear Medicine, FN Brno, Brno, Czech
Republic, 2Dept. of Radiology and Nuclear Medicine, University
Hospital Brno and Medical Faculty, Masaryk University, Brno, Czech
Republic
Learning Objectives
To evaluate our current results with the application of bioabsorbable
(biodegradable) stents into the biliary tract.
Background
Benign biliary tract stenoses are a relatively rare condition. In some
cases, interventional treatment is a challenge. Balloon dilatation and
temporary metallic stent placement are possible treatment options,
though biodegradable stents seem to be a very good alternative.
Clinical Findings/Procedure
Our group consisted of 12 patients with biliary tract stenosis recurrence after standard percutaneous treatment. Initial treatment
for all patients was percutaneous transhepatic drainage, followed
by a series of balloon dilatation (average 2.9 per patient) and middle-term percutaneous drainage (average 4.8 months). In all cases,
patients underwent the manometric test before cessation of drainage. A biodegradable stent (ELLA company) was implanted in all
patients. After stent implantation, all patients were followed up at
regular intervals at our intervention department. Patients were
monitored using ultrasound and clinical examination, including laboratory tests for determining bilirubin and liver enzyme levels.
Conclusion
Stent implantation was achieved without complications, with a technical success rate of 100%. Early complications, such as pain, bleeding, and infection, did not occur in any patient. During follow-up, 10
out of 12 patients with benign stenosis showed no signs of restenosis. Biodegradable stents represent a new safe method of interventional radiology treatment of benign biliary stenosis. In future, BDG
stent implantation could possibly replace balloon dilatation treatment, which is more time consuming.

P-37
Perforated haemorrhagic acute cholecystitis treated with
cystic artery embolisation and percutaneous cholecystostomy
J.R. Wertz
Radiology, University of New Mexico, Albuquerque, NM, United States
of America
A 55-year-old male with cirrhosis and MELD score 30 presented with
severe abdominal pain. CT showed perforated haemorrhagic acute
cholecystitis and large-volume haemoperitoneum. The patient was
treated with cystic artery embolisation and percutaneous cholecystostomy and subsequently stabilized clinically.

P-38
Uncommon cough
A. Rudel1, X. Carle2, J. Havet1, P. Chevallier3
1Radiology, CHU Archet 2, Nice, France, 2Alpes Maritimes, Hôpital
Pasteur 2, Nice, France, 3Radiology, CHU Archet, Nice, France
We report the case of a 51-year-old man with biliptysis due to a
bronchobiliary fistula following HCC treatment with a combination
of TACE and RFA. He was treated with n-butyl cyanoacrylate subselective biliary transhepatic embolization with an occlusive balloon.
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P-39

P-43

Balloon and adrenaline technique in hemorrhage complications during percutaneous bile duct stone removal

Percutaneous recanalization of totally occluded hepatojejunostomy in a 5-year-old girl after living donor liver
transplantation

U.G. Rossi1, P. Torcia2, P. Rigamonti2, A.M. Ierardi2, G. Carrafiello3,
M. Cariati2
1Radiology and Interventional Radiology, ASST Santi Paolo e
Carlo – San Carlo Borromeo Hospital, Milan, Italy, 2Radiology and
Interventional Radiology, ASST Santi Paolo e Carlo, Milan, Italy,
3Diagnostic and Interventional Radiology, University of Milan, Milan,
Italy

P.E. Huespe1, M. de Santibanes1, R. Sanchez-Claria1, G. Boldrini2,
D. D’Agostino2, J. Pekolj1, M. Ciardullo1, E. de Santibanes1,
S.H. Hyon1
1Surgery, Hospital Italiano de Buenos Aires, Buenos Aires, Argentina,
2Pediatrics, Hospital Italiano de Buenos Aires, Buenos Aires, Argentina

A 66-year-old male patient with a previous gastrectomy was a candidate for percutaneous transhepatic bile duct stone removal. During
the procedure, a biliary hemorrhage complication appeared, which
was treated by an occlusion balloon and intrabiliary duct adrenaline
infusion.

Following liver transplantation, a 5-year-old girl developed cholangitis and early-stage cirrhosis due to total hepatojejunostomy occlusion. After the endoscopic approach failed, US/fluoroscopy was used
for percutaneous progression of a Rosch–Uchida needle from the
bile duct to the jejunum, achieving recanalization of bilioenteric
anastomosis.

P-40

P-44

Port for bile duct surveillance

Acute pancreatitis due to the migration of lipiodolized HCC
to the distal bile duct: an endoscopic removal

W.B. Schenk1, R. Paz-Fumagalli1, D. Sella1, G. Frey1, J.M. McKinney2
1Radiology, Mayo Clinic, Jacksonville, FL, United States of America,
2Interventional Radiology, Mayo Clinic, Jacksonville, FL, United States
of America
We present the successful novel use of a port for bile duct surveillance and access during stentgraft management of a post-transplant
anastomotic bile duct stricture.

P-41

E.S. Lee, H.S. Ahn
Radiology, Chung-Ang University Hospital, Seoul, Korea
A 69-year-old woman underwent transarterial chemoembolization
for HCC with intrahepatic bile duct invasion. Three days later, the lipiodolized tumor isolated and migrated to the distal CBD, with newly
developed acute pancreatitis. We successfully removed the lipiodolized mass via the endoscopic approach.

Biopsy and drainage

Percutaneous transhepatic endoscopic laser lithotripsy for
biliary stones

P-45

R. De Robertis, F. Furlan
Radiology, P. Pederzoli Hospital, Peschiera Del Garda, Italy
We present three cases of patients with intrahepatic biliary stones
not suitable for endoscopic procedure treated with percutaneous
laser lithotripsy. After biliary drainage, all patients underwent bilioplasty, followed by percutaneous insertion of a laser fiber that was
used to fragment the biliary stones.

P-42
Successful interventional removal of a migrated biliary stent
using a novel approach
R. Patel1, A. Shah2, A. Awwad3, S. Travis4
1Radiology, Queens Medical Centre, Nottingham, United Kingdom,
2Interventional Radiology, Nottingham University Hospitals NHS
Trust, Nottingham, United Kingdom, 3Interventional Radiology,
Queen’s Medical Centre, Nottingham University Hospitals NHS Trust,
Nottingham, United Kingdom, 4Radiology, Nottingham University
Hospitals, Nottingham, United Kingdom
A patient with a pancreatic mass presented with a migrated ERCPguided biliary stent eroding through the duodenum into an abscess
cavity. This was successfully snared via a pre-existing retroperitoneal
drain tract using combined PTC approach, stent catheterisation and
ballooning.

Percutaneous needle biopsy of mediastinal masses under
C-arm cone-beam CT guidance: diagnostic performance and
safety
E.M. Fumarola1, C. Floridi2, A.M. Ierardi3, F. Pesapane1, F. Morelli1,
F. Patella1, S.A. Angileri3, G. Franceschelli3, G. Carrafiello1
1Diagnostic and Interventional Radiology, University of Milan, Milan,
Italy, 2Radiology, Fatebenefratelli Hospital, Milan, Italy, 3Radiology and
Interventional Radiology, ASST Santi Paolo e Carlo, Milan, Italy
Purpose
The aim of this study is to evaluate the feasibility of percutaneous
needle biopsy of mediastinal masses under cone-beam computed
tomography (CBCT) and “XperGuide” navigation guidance.
Material and methods
From September 2013 to April 2016, 40 patients (25 men and 15
women; mean age 52.5 years; range 18.7–86.4 years) with 40 mediastinal masses underwent CBCT/”XperGuide” guided percutaneous
needle biopsies. Technical success, sensibility, specificity, positive
predictive value (ppv), negative predictive value (npv), and complication rate were evaluated.
Results
Technical success evaluated as the correct positioning of the needle inside the lesion was 100%. Based on histopathological diagnosis, 2/40 biopsies (5%) resulted in false negatives. Diagnostic accuracy was 95%, sensitivity was 95%, specificity was 100%, ppv was
100%, and npv was 0%. The mean total procedure time was 32 minutes (range 15–60 minutes) revealing a reduction of time compared
with the first group of 20 patients (mean time: 45 minutes) with the
last group of 20 patients (mean time: 17 minutes). No major complications were recorded. Only three patients (7.5%) had mild pneumothorax, as demonstrated by post-procedural CBCT, resolved
spontaneously.
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Conclusion
CBCT/”XperGuide” navigation system is a new, safe, and accurate
technique that can be used as a guidance for mediastinal mass biopsies. It also permits the use of CT machines for diagnostic exams,
relieving them from interventional procedure burden.

P-47
Comparing diagnostic yield, complication rates, and cost
between US- and CT-guided peripheral lung lesion biopsies
K.K. Zhang1, B. McCabe2
1Radiology, Thomas Jefferson Medical College, New York, NY, United
States of America, 2Radiology, Einstein Medical Center, Philadelphia,
PA, United States of America
Purpose
To demonstrate that US guidance is superior to CT guidance in the
biopsies of peripheral lung lesions touching the pleura. The former
has a higher diagnostic yield, a lower complication rate, a shorter
procedural time, and is more cost effective.
Material and methods
A retrospective chart review of peripheral lung nodule biopsy
patients was performed between Jan 2010 and Sep 2016. The cohort
was divided into 2 groups: one with US guidance and the other with
CT guidance. Variables were stratified based on characteristics of the
nodule, such as its location and size. Radiological, pathological, and
clinical data were reviewed. Cost analysis was performed for each
type of guidance.
Results
Forty-three patients underwent primary US-guided biopsy and 55
underwent only CT-guided biopsy among the total 98 peripheral
lung lesion patients. In the US group, 4% patients showed pneumothorax, whereas in the CT group, 9% patients showed the condition. The average procedure time was 17 min in the US group and 35
min in the CT group. The pathological diagnostic yield was 94% in
the US group and 92% in the CT group. There was a 7% conversion
rate from primary US guidance to CT guidance. Radiation exposure
was negligible in the US group and 525 mGy·cm in the CT group.
Average cost was $253 for an US procedure and $542 for a CT procedure. Time cost money was included.
Conclusion
US guidance resulted in a higher diagnostic yield, a lower complication rate, and a shorter procedure time compared with CT guidance
in the biopsies of peripheral lung lesions touching the pleura.

P-48
Risk factors for major complications in CT-guided biopsy of
pulmonary lesions
J. Schupp1, H. Gottschalk1, A. Lebenatus1, J. Pfarr1, J. Trentmann1,
O. Jansen1, J.P. Schaefer2
1Klinik f. Diagnostische Radiologie und Neuroradiologie,
Universitätsklinikum Schleswig-Holstein (UKSH), Kiel, Germany, 2Klinik
f. Radiologie und Neuroradiologie, Universitätsklinikum SchleswigHolstein (UKSH), Kiel, Germany
Purpose
In ambiguous lesions of the lung, CT-guided biopsy is part of the
clinical work-up. The aim of this study was to investigate the correlation between risk factors and development of a major complication (i.e., pneumothorax or pulmonary hemorrhage) after CT-guided
biopsy of intrathoracic lesions.
Material and methods
We retrospectively analyzed the data from 236 patients in a period
of 3 years, who underwent a CT-guided lung biopsy. Data concerning age, sex, total table time, intervention time, lesion diameter, distance lesion-skin/lesion-pleura, passages through pleura, lesion
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position in the pleural space, interlobar fissures, dominant vessels
> 3mm, and use of conventional CT vs. CT–fluoroscopy were evaluated. For statistical analysis, Mann–Whitney and Pearson’s chisquared tests and logistic regression analysis were used.
Results
Overall rate for complications was 85/236 (35%), with pneumothorax
in 41/236 (17%) and pulmonary hemorrhage in 55/236 (23%). There
was no significant dependency in the occurrence of complications
related to sex, age, distance lesion-skin, and lung segment. There
was a significant difference concerning the overall rate of complications for lesions next to greater vessels (OR=9,525; p<.001) and for
the passages of the pleura during biopsy (OR=11,465; p<.001). Risk
factors for development of a pneumothorax were numbers of pleura
passages (OR=20,885). The risk factors for the occurrence of pulmonary hemorrhage are the proximity to greater vessels (OR=32,157)
and the number of pleura passages (OR=4,618).
Conclusion
In CT-guided lung biopsy, the number of pleura passages and the
lesion’s proximity to greater vessels are significant risk factors for
developing major complications such as pneumothorax or pulmonary hemorrhage.

P-49
Comparison of diagnostic yield of malignancy of CT-guided
lung biopsy with transbronchial biopsy in the same patient
S. Wang
Radiology, University of Iowa, Iowa City, IA, United States of America
Purpose
To compare the diagnostic yield of malignancy and complication
rate of CT-guided percutaneous transthoracic core needle biopsy of
lung masses and transbronchial biopsy in the same patient.
Material and methods
A retrospective chart review of 22 patients with suspected primary
lung cancer who underwent both CT-guided and transbronchial
biopsies from May 2014 to September 2016 was performed. There
were 11 men and 11 women with the average age of 63 ± 13 years
and average mass size of 3.7 ± 2.6 cm. Only the lung parenchymal
lesion was biopsied under CT guidance. Transbronchial biopsy targeted the lung parenchymal lesion as well as mediastinal lymph
nodes.
Results
Malignancy was identified in 17 (77%) patients who underwent
CT-guided biopsy, including 12 adenocarcinomas, 4 squamous cell
carcinomas, 1 lymphoma, and 5 inflammatory lesions. Five patients
(23%) developed subclinical lung parenchymal hemorrhage (grade 1
in four patients and grade 2 in one patient). One patient (5%) developed pneumothorax requiring a chest tube. Malignancy was diagnosed in 7 patients (32%) who underwent transbronchial biopsy.
Only 2 patients (9%) developed significant hemorrhage, which
was subclinical. No patients developed pneumothorax. The difference in the diagnostic yield of malignancy between transthoracic
CT-guided lung biopsy and transbronchial biopsy was statistically
significant (P<0.01).
Conclusion
Our results indicated that CT-guided lung biopsy has a higher diagnostic yield of malignancy compared with transbronchial biopsy but
with a higher complication rate, including parenchymal hemorrhage
and pneumothorax. Transbronchial biopsy offers a simultaneous
advantage of sampling the mediastinal lymph node without significant added complications.
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Transgluteal versus transabdominal percutaneous drainage for
pelvic abscess management
Y. Yoshino, Y. Kodama, Y. Sakurai
Radiology, Teine Keijinkai Medical Center, Sapporo, Japan
Purpose
Both the transgluteal and transabdominal percutaneous drainage
approaches are effective for pelvic abscess management; however,
there is limited information regarding which approach should be
selected when both are available. This study aimed to compare the
effectiveness of the transgluteal approach with that of the transabdominal approach for pelvic abscess management.
Material and methods
This retrospective study included 40 patients who underwent percutaneous drainage for pelvic abscesses that were both anteriorly
and posteriorly puncturable. The medical records of the patients
were retrieved to compare the complete resolution rate, additional
drainage incidence, major complications, and tube placement duration between patients who underwent transgluteal drainage (TG
group) and those who underwent transabdominal drainage (TA
group). The Mann–Whitney U test was used for analysis of the tube
placement duration.
Results
Of the 40 patients, 11 and 29 patients were included in the TG and
TA groups, respectively. Complete resolution of the abscess following percutaneous drainage, without subsequent surgery, was
noted in 10 (91%) patients of the TG group and all patients of the
TA group. Additional percutaneous drainage was required in one
patient of the TG group (9%) and nine patients of the TA group (31%).
No severe complications, including major bleeding, were noted in
either of the groups. The median tube placement duration was significantly shorter in the TG group than in the TA group (10 days vs. 16
days, p = 0.046).
Conclusion
Both the transgluteal and transabdominal percutaneous drainage
approaches are effective for pelvic abscesses. However, transgluteal
drainage is associated with a shorter drainage duration.

P-51
Normal saline plugging: a simple yet effective way of reducing
the severity of pneumothorax post-percutaneous biopsy
R. Lohan1, R. Chung2, S.B. Babu1, S. Sirinivasan1, H.K. Tan1
1Radiology, Khoo Teck Puat Hospital, Singapore, Singapore,
2Diagnostic Radiology, Khoo Teck Puat Hospital, Singapore, Singapore
Purpose
To evaluate the role of tract plugging with normal saline in the prevention of clinically significant pneumothorax following CT-guided
percutaneous transthoracic biopsies of lung lesions.
Material and methods
Since May 2016, for CT-guided lung biopsies, we have routinely
started administering 1–3 mls of normal saline through the coaxial sheath needle to seal the tract before withdrawing it. The imaging and medical records of 40 consecutive patients were reviewed
for lesion size, location, approach, and incidence of clinically significant (requiring percutaneous drainage for symptom relief) pneumothorax. These findings were compared with 40 consecutive patients
who underwent biopsies before adoption of this workflow.
Results
The mean age was 64 years in the saline plugging (SP) group and 67
years in the no plugging group (NP). Eleven (27.5%) patients developed pneumothorax in the SP group compared with 12 (30%) in
the other group. Only a single patient (2.5%) in the SP group developed pneumothorax significant enough to warrant percutaneous
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drainage. Three patients (7.5%) underwent percutaneous drainage
in the NP group for their symptomatic pneumothorax. The mean
lesion size was comparable (3.8 cm in SP vs. 4 cm in NP). The lesion
to pleura distance was slightly higher in the SP group (2.3 cm vs. 1.9
cm).
Conclusion
Our preliminary results demonstrate a favorable trend for
saline plugging to be helpful in preventing clinically significant
pneumothorax.

P-52
Diagnostic accuracy and complications in the transthoracic
CT-guided biopsy of small pulmonary lesions
K. Hergaarden, J. Lutjeboer, R. Van der Meer
Radiology, Leiden University Medical Center, Leiden, Netherlands
Purpose
Small pulmonary lesions (<10mm) are more frequently encountered due to the increased use of computed tomography (CT).
Consequently, the number of requests to obtain histological samples of small pulmonary nodules has increased. It is unclear if the
diagnostic accuracy of transthoracic biopsies of small pulmonary
nodules is different compared to that of larger lesions. The purpose of this study was to assess the diagnostic accuracy and complications in CT-guided transthoracic core biopsy of small pulmonary
lesions.
Material and methods
Transthoracic CT-guided core biopsy procedures between 1/1/2012
and 15/6/2016 were retrospectively analyzed. Patient characterizations, lesion type, and details of the procedure were collected from
medical records and PACS archiving systems. Biopsy results were
compared with pathological reports and imaging follow-up as reference standards to determine the diagnostic accuracy. Fisher’s exact
and Student’s t-tests were used for analysis.
Results
Overall, 360 procedures were included; 342 lesions were (partly)
solid and 18 were of ground-glass density. Thirty-four lesions were
<10mm, with the smallest being 5mm in diameter. There was no
difference in the diagnostic accuracy between biopsies taken from
lesions <10mm and lesions ≥10mm (91.2% vs. 94.8%; p=0.290).
There was no difference in the occurrence of pneumothorax requiring and not requiring chest-tube placement (5.9% vs. 7.7%; p=0.515).
Emphysema and length of the traversed lung parenchyma were risk
factors for the occurrence of a pneumothorax requiring chest-tube
placement (p<0.001 and p=0.018, respectively).
Conclusion
The size of a pulmonary nodule does not significantly influence diagnostic accuracy and complication rate of transthoracic CT-guided
core biopsies. Emphysema and the length of the biopsy trajectory
are predictors of clinically significant pneumothorax.

P-53
Does CT-guided bone biopsy based on prior FDG-PET/CT
demonstrate improved accuracy: a comparison with the
conventional procedure
K. Kato1, K. Ohtomo2, T. Suzuki1, K. Kawashima1, M. Nakayama1,
S. Ehara1
1Department of Radiology, Iwate Medical University School of
Medicine, Morioka, Japan, 2Iwate Medical University School of
Medicine, Morioka, Japan
Purpose
To assess whether information provided by FDG-PET/CT resulted in
a decreased false negative rate and improved accuracy of CT-guided
bone biopsies (CT-GBB).
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Material and methods
Between February 2011 and October 2015, we performed CT-GBB on
123 consecutive patients. The patients were divided into 2 groups.
Group A was defined as CT-GBB combined with a prior PET-CT performed within the past 30 days. Group B was defined as CT-GBB
without PET-CT. The biopsy results were compared with the final
diagnostic results based on surgical histopathological outcome or
clinical follow-up. Inflammatory bone lesions were excluded from
this analysis. Biopsy samples that did not provide sufficient pathological material for diagnostic evaluation due to necrotic debris or
blood were also excluded from further analysis. We compared the
diagnostic accuracy rate of CT-GBB between Groups A and B.
Results
Group A consisted of 41 patients (aged 39–83 years with a median
age of 62 years). Group B consisted of 42 patients (aged 9–86 years
with a median age of 67.5 years). Correct diagnosis was achieved for
39 patients (95%) in Group A and for 40 patients (95%) in Group B.
Both groups had 2 false-negative biopsies. The difference in diagnostic accuracy between Groups A and B was not statistically significant (p=0.98).
Conclusion
CT-GBB allowed for a high diagnostic success, and PET-CT-assisted
CT-GBB provided no significant diagnostic advantages.

P-54
Efficacy of in-bore magnetic resonance-guided biopsy on prostate lesions detected by multiparametric MR imaging with high
PI-RADS scores
B. Coskun1, M. Vural1, T. Mut2, G. Ertas3, A. Onay4, S. Akpek1,
T. Esen5, I. Rozanes4
1Department of Radiology, VKV American Hospital, Istanbul, Turkey,
2Department of Urology, VKV American Hospital, Istanbul, Turkey,
3Biomedical Engineering Department, Yeditepe University, Faculty
of Engineering, Istanbul, Turkey, 4Department of Radiology, VKV
Koç University, School of Medicine, Istanbul, Turkey, 5Department of
Urology, VKV Koç University, School of Medicine, Istanbul, Turkey
Purpose
To determine the efficacy of in-bore magnetic resonance-guided
prostate biopsy (MRGB) on lesions detected by multiparametric MR
imaging (mp-MRI) with a PI-RADS score of 4 or greater.
Material and methods
A total of 93 patients, with at least 4 or 5 PI-RADS scores having
MRGB were analysed retrospectively. Twenty-nine of the patients
had also undergone radical prostatectomy (RP). High-risk prostate cancer (PCa) lesion was defined as Gleason Score (GS)≥4+3.
Descriptive statistics of mean and median were reported. Chi-square
test was used for categorical data. A p value less than 0.05 was considered statistically significant.
Results
Mean patient age was 65 years; median prostate-specific antigen
(PSA) was 6.6 ng/mL. On average, 3.4 cores were sampled from each
patient. Significant adverse events (urosepsis) occurred only in one
patient. Overall, MRGB detected PCa in 77.4% (72/93) of the patients.
PCa detection rates were 51.7% (15/29) and 89.1% (57/64) in patients
having a PI-RADS 4 and 5 lesions, respectively. A GS 6 was detected
in 18.1% (13/72), GS 7 (3+4) in 34.7% (25/72), GS 7 (4+3) in 25.0%
(18/72), and GS 8-9 in 22.2% (16/72) of the PCa cases. Detection rate
for high-risk PCa lesion was 47.2% (34/72). There was an evidence of
a relationship between PI-RADS and GS (p<0.01).
Conclusion
In-bore MRGB provides good efficacy on prostate lesions detected
by mp-MRI with high (4 or 5) PI-RADS scores.
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P-55
Outcomes of percutaneous drainage in patients with severe
necrotizing pancreatitis
J. Kyaw Tun1, M. Roy2, M.R. Akhtar1, S. Patel1, O.S. Jaffer1,
T. Fotheringham1, I. Renfrew2
1Interventional Radiology, Barts Health NHS Trust, London, United
Kingdom, 2Hepatobiliary Surgery, Barts Health NHS Trust, London,
United Kingdom
Purpose
To evaluate the outcomes of percutaneous drainage for acute
necrotic collections (ANC) and walled-off necrosis (WON) in patients
with severe necrotizing pancreatitis.
Material and methods
A retrospective review of all patients with severe necrotizing pancreatitis (Atlanta Classification 2012) with multi-organ failure requiring level 2-3 care, who underwent percutaneous drainage at a single large tertiary hepatobiliary centre between March 2007 and
December 2016, was conducted. All drains were placed following a
multidisciplinary team discussion. Patients were regularly assessed
for the need of drain exchange or necrosectomy.
Results
Seventy-five patients were treated in total (mean age 51.2 ± 18.3
years). Mean modified CT severity index was 9.15 (±1.36). Overall,
78.7% cases were external transfers (11 different hospitals). Mean
inpatient stay was 71.5 (±71.6 days). In total, 60% patients had WON
and 40% had ANC. Overall, 253 drains were inserted (101 CT-guided,
15 US-guided, 2 transgastric, and 136 fluoroscopic-guided drain
exchanges). Technical success was achieved in all patients. Major
complication rate of drain insertion was 1.5% (1 colonic injury and
3 significant bleeding requiring embolization). Four patients underwent open necrosectomy due to uncontrolled sepsis. Overall mortality rate was 26.7%. Mortality rate following necrosectomy was
50%.
Conclusion
From our experience, majority of the patients can be treated with
percutaneous image-guided drainage alone without progression
to necrosectomy, which is inherently of high risk. Mortality rate
remains high in this challenging group of patients though our series,
demonstrating a favourable outcome when compared to existing
literature (up to 43%).

P-56
Blood pressure control at the time of renal biopsy: does it
make a difference?
R.M. Hickey, A.A. Nemcek, J.D. Collins, R. Salem
Radiology, Division of Vascular & Interventional Radiology,
Northwestern University, Feinberg School of Medicine, Chicago, IL,
United States of America
Purpose
To evaluate the incidence of clinically significant bleeding following percutaneous renal biopsy before and after implementation of
a quality initiative protocol with strict blood pressure requirements.
Material and methods
Beginning January 1, 2016, the division of interventional radiology
implemented a protocol with strict blood pressure parameters prior
to percutaneous renal biopsy as a quality initiative to minimize the
risk of post-biopsy bleeding. All percutaneous renal biopsies performed in the division of interventional radiology were reviewed for
the 2 years preceding implementation of the protocol and for the
year 2016 following implementation of the protocol. Rates of clinically significant post-biopsy bleeding requiring angiography were
calculated for the two time periods. Blood pressures in the peribiopsy period were evaluated.
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Results
Prior to implementation of the protocol, the total number of biopsies, the number of native renal biopsies, transplant renal biopsies,
and the number of clinically significant bleeding were 217, 108 (50%),
109 (50%), 3 (1.4%), respectively, for the year 2014 and 235, 130 (55%),
105 (45%), 2 (0.9%), respectively, for the year 2014. For the year 2016
(after implementation of the protocol), these same results were 206,
120 (58%), 86 (42%), and 3 (1.5%), respectively. Two of the 5 patients
who experienced clinically significant bleeding were hypertensive
prior to biopsy before implementation of the protocol. No patients
who experienced clinically significant bleeding were hypertensive
prior to biopsy after implementation of the protocol.
Conclusion
Strict blood pressure control prior to percutaneous renal biopsy did
not affect the rates of clinically significant bleeding post-biopsy.

P-57
CT-guided percutaneous trans-scapular lung biopsy of upper
posterolateral pulmonary nodulesusing large needles
D. Maiettini, M.J. Fischer, C. Pazzi, S. Mosca, M. Duranti,
A. Rebonato
Radiology, Università degli Studi di Perugia, Perugia, Italy
Purpose
To assess safety and feasibility of CT-guided percutaneous transscapular lung biopsy (tPLB) of upper posterolateral pulmonary nodules (UPLN) using large needles.
Material and methods
We retrospectively collected all CT-guided lung biopsies performed
in our center and selected 12 patients (7 male, 5 female; mean age
74.9 years) having undergone a tPLB. After local anesthesia, a 15G
bone marrow biopsy needle was inserted in the scapular body; subsequently, an 18G full-core biopsy needle was coaxially inserted and
advanced into the lesion to collect the histologic specimen. A CT
scan was performed after the removal of all needles. The patients
were kept under observation for 6 hours, and a chest X-ray was
performed 3 hours after the biopsy to assess pneumothorax (PTX).
Also, post-procedural pain (VAS score) and shoulder mobility were
evaluated.
Results
Two patients showed a 1 and 4 mm PTX layer at procedure’s end. At
the 3-hour thoracic X-ray, the PTX disappeared in one patient and
increased in the other (from 1 to 25 mm); a third patient developed a
13 mm PTX. None of the patients required a pleural evacuation, and
all confirmed the absence of pain at 24–72 hours and 30 days. Only
one case of pulmonary hemorrhage was present on the post-procedure CT; no cases of other or major complications were encountered. In one case, the sample was insufficient for diagnosis.
Conclusion
This study confirms the feasibility, safety, and effectiveness of tPLB
using large full-core biopsy needles, with a low risk of PTX in case of
UPLN.
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P-58
Percutaneous transhepatic endoluminal biopsy in patients
suspected of having malignant biliary obstruction
E.E. Daguer Tamayo1, A. Luque2, G. Rodriguez-Rosales2,
M. Echenagusia Boyra3, M. González Leyte2, E. Calleja Cartón3,
M. de Dios Lascuevas3, A. Fernandez-Gonzalo3
1University Hospital Gregorio Marañón, Madrid, Spain, 2Interventional
Radiology, University Hospital Gregorio Marañón, Madrid, Spain,
3Radiology, University Hospital Gregorio Marañón, Madrid, Spain
Purpose
The aim of this study was to evaluate percutaneous transhepatic
transluminal forceps biopsy in patients suspected of having a malignant biliary obstruction.
Material and methods
From August 2014 to January 2017, 18 consecutive patients (7 men
and 11 women; mean age, 67.2±17 years) with obstructive jaundice underwent percutaneous transhepatic transluminal forceps
biopsy during or after percutaneous transhepatic biliary drainage.
The Cook TM endoluminal forceps biopsy set was used in all cases.
Pathological results were compared with surgical findings or with
long-term clinical and instrumental follow-ups. Success rates, sensitivity, specificity, positive predictive value, and negative predictive
value of the technique were assessed.
Results
Eleven patients had malignant strictures confirmed by surgery, histology, and clinical follow-ups. Most of the patients presented with
jaundice as the most common symptom. Lesions involved the common bile duct (n: 12), hilum (n: 4), right left intrahepatic bile duct (n:
1), or left intrahepatic bile duct (n: 1). The success rate of biopsy was
93%. The efficacy of the method was as follows: sensitivity of 80%,
specificity of 100%, positive predictive value of 100%, and negative
predictive value of 60%. The forceps sample was negative in 2 cases
of adenocarcinoma. No major complications related to the biopsy
procedures occurred.
Conclusion
Percutaneous transhepatic transluminal forceps biopsy is a safe
procedure that is easy to perform through the transhepatic biliary
drainage tract. It provides relatively high accuracy in the diagnosis of
malignant biliary obstructions.

P-59
Ultrasound-guided renal intervention training using anatomically realistic kidney simulator
P. Ross1, M. Kruusmaa2, A. Ristolainen2, G. Bartal3
1Diagnostic Clinic, East Tallinn Central Hospital, Tallinn, Estonia,
2Research, Safe To Act Ltd, Tallinn, Estonia, 3Radiology, Meir MC, KfarSaba, Israel

Purpose
The use of image-guided percutaneous renal interventions (i.e.
biopsy and/or nephrostomy) is growing worldwide, whereas the
methods of resident training have not been lately developed. We
aimed to evaluate the role of the anatomically realistic and economically affordable kidney simulator in resident training.
Material and methods
One-day training of urology residents and 5-day training of radiology residents were conducted using anatomically realistic kidney simulators build from disposable bio-soluble material based on
3D data sets of CT (SafeToAct Ltd., Estonia). The physical content of
the phantom material and its ultrasound properties were similar to
those of the human tissue. Ten urology trainees in Moscow and 12
radiology residents in Tallinn were trained by two experienced interventional radiologists. Following hands-on training, trainees completed validated questionnaires regarding their previous experience
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in ultrasound-guided interventions, simulator ultrasound properties
and overall usefulness, and they rated their confidence (on a scale of
1–40) in performing renal interventions prior to and following the
training.
Results
The confidence of urologists in performing renal interventions
increased by 14% after 1-day training and that of the radiologists
increased by 26% after 5-day group training. All trainees, regardless
of their previous experience, reported that they would recommend
such training to colleagues and that it should be available for their
daily practice. Moreover, respondents emphasised the importance
of real-time feedback and simulators for other anatomical regions.
Conclusion
The survey revealed that anatomically realistic simulators should be
included in the resident training program for renal interventions.
The development of real-time performance feedback software and
simulators of additional anatomies is under way.

P-60
Do Hounsfield units of abdominopelvic fluid collections correlate with positive cultures
A. Sidhu, H. Anbari, D. St Louis, M. Juan, B. Himelhoch, D. Lincoln
Diagnostic and Interventional Radiology, Michigan State University
College of Human Medicine, Southfield, MI, United States of America
Purpose
To study if Hounsfield units (HU) of abdominopelvic fluid collections
on CT correlate with positive cultures and if other variables predict
an infectious etiology.
Material and methods
A retrospective analysis was performed between January 2013 and
December 2016, wherein 385 patients underwent percutaneous
CT-guided drainage of abdominopelvic fluid collections. Only initial drainage procedures, where aspirated fluid was sent for diagnostic microbiological cultures, were included. CT characteristics
included contrast- (CECT) and non-contrast-enhancement (NECT),
HUs, entrapped air, and peripheral enhancement of the collection.
HUs were categorized as <15, 15–25, and >25. Clinical data included
patient age; gender; BMI; diabetic status; use of preprocedural antibiotics; WBC count; final cultures; and history of malignancy, recent
surgery, or bowel perforation. Chi-square analysis assessed variables with significant factors assessed using multivariate logistic
regression.
Results
Positive cultures were observed in 73% (279/385) of all aspirated
collections. Following multivariate assessment, HUs>15 were significantly associated with an increased risk of a final positive culture (OR=2.3, 95% CI 1.1–5.0, p<0.05), with no significant difference
observed between HUs 15–25 (44%) and HUs>25 (37%) among CECT
and NECT. Additional variables associated with final positive cultures
include male gender (OR=3.3, 95% CI 1.4–5, p<0.01), leukocytosis
(OR 3.9, 95% CI 1.7–9.0, p<), entrapped gas (OR=5.8, 95% CI 2.7–12.4),
and wall enhancement (OR=3.0, 95% CI 1.5–5.7).
Conclusion
Abdominopelvic fluid collections with HUs>15 were significantly
associated with positive cultures; however, no additional risk of
infection was observed if HUs>25. Additional variables predictive of
positive cultures include male gender, leukocytosis, entrapped gas,
and wall enhancement.

Posters

159

P-61
Hydrodissection: application in interventional radiology
S.N. Panbude, A. Singh, R.S. Chivate, S.S. Kulkarni, N.S. Shetty,
A.M. Polnaya, M.H. Thakur
Department of Radiology, Tata Memorial Hospital, Mumbai, India
Learning Objectives
To overview the spectrum of procedures using hydrodissection in
interventional radiology.
Background
The spectrum of interventional radiology has been on the rise and
now successfully covers percutaneous pigtail catheterisations,
image-guided biopsies and ablation of masses that are anatomically difficult to access. The approach used to reach these masses is
often assisted by hydrodissection for negotiating and safeguarding
vital structures in close proximity. Techniques using hydrodissection
include biopsy of retroperitoneal structures, i.e. adrenal, pancreatic
and nodal masses, and radiofrequency or microwave ablation of
liver/renal masses.
Clinical Findings/Procedure
Pre-operative assessment of the lesion is performed through a CT
scan or MRI. Pre-procedural workup includes CBC, coagulation profile and RFT. Most of these procedures are performed under local
anaesthesia, and day care and fasting are not required. For procedures requiring general anaesthesia (e.g. radiofrequency/microwave
ablation), overnight fasting is required and the patient requires to be
admitted.
These procedures are performed under CT guidance (Siemens sensation 16 slice, Germany) or fluoro guidance (Artis Zee, Siemens,
Germany/GE Innova 4100, General Electric Healthcare, USA).
Depending on the type of procedure, biopsy needles/RFA electrodes are advanced into the fat planes in close proximity to the
lesion, and a minimum 5% of dextrose solution/dilute contrast
medium/air/hydro dissection gel material, etc. is injected to displace
the adjacent vital viscera or vasculature for allowing proper passage
of the needle through the space created by hydrodissection, which
varies from 20 to 50 ml.
Conclusion
Hydrodissection is a safe, precise and effective aid to different techniques in intervention radiology and has resulted in a significant
reduction in morbidity.

P-62
Practical guide for image-guided percutaneous drainage of
abscesses and fluid collections
F. Corvino1, P. Venetucci1, M. Silvestre1, F. d’Antuono1, A. Corvino2,
A. Macera1, M. Coppola1, F. Pane1, A. Brunetti1
1Department of Advanced Biomedical Sciences, Diagnostic Imaging
Section, Federico II University, Naples, Italy, 2Department of Radiology,
University “Parthenope”, Naples, Italy
Learning Objectives
A practical guide to describe technical notes, access routes, and
main tips/tricks for image-guided percutaneous drainage of
abscesses and fluid collections.
Background
Image-guided percutaneous drainage is defined as the placement
of a catheter using image guidance to provide continuous drainage
of fluid collection using access pathways that may be either transcutaneous or transorificial (e.g., transrectal, transvaginal, and peroral).
Image-guided percutaneous drainage or aspiration of abscesses and
abnormal fluid collections (PDAFC) has become the diagnostic and
therapeutic treatment of choice for a wide variety of fluid collections. The procedures have resulted in reduced morbidity and mortality and have helped reduce the length of hospital stay and hospital costs.
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Clinical Findings/Procedure
Indications for PDAFC are ever expanding, and most abscesses are
amenable to this procedure. Reviewing our five-year experience, we
want to highlight the role, technical challenges, and potential pitfalls of image-guided PDAFC, describing the anatomy and pathophysiology, percutaneous techniques (e.g., needle, guidewire, and
drainage catheter use), and advantages and disadvantages of one
imaging modality versus another for any particular drainage procedure as well as tips and tricks to avoid complications.
Conclusion
Adequate knowledge of the anatomy, familiarity with most types
of drainage procedures, and expertise in procedural tools and techniques form the basis to perform image-guided percutaneous drainage with a high rate of technical and clinical success, reducing complications and avoiding operation morbidity.

P-63
All that we should know about draining deep pelvic abscesses
K. Shimizu, K. Michimoto, K. Enoki, S. Sadaoka
Radiology, The Jikei University, School of Medicine, Kashiwa Hospital,
Chiba, Japan
Learning Objectives
To learn several technical tips to successfully perform image-guided
percutaneous drainage of deep pelvic abscesses (DPAs).
Background
DPAs usually occur in postoperative complications such as viscus
perforation or inflammatory bowel disease. Image-guided percutaneous drainage is an established less-invasive and effective treatment. However, sometimes, DPAs surrounded by vital structures or
organs are inaccessible. We analyzed all techniques used for the percutaneous drainage of DPAs, avoiding the complications and reducing the pain.
Clinical Findings/Procedure
By reviewing 48 consecutive percutaneous drainages for DPAs, we
evaluated the effectiveness and feasibility of each technique in successfully performing the drainage of DPAs.
1. Image for guidance
Among the ultrasonography, computed tomography (CT), and fluoroscopy images, which image guidance had advantages depending
on the location and condition of DPAs.
2. Puncture routes
• About the pelvic anatomy.
• Advantages and disadvantages of puncture routes such as presacral, perirectal, transgluteal, etc.
3. Devices
• Seldinger technique versus trocar technique.
• Shape of the catheter tip.
4. Trick puncture
• Analyze the safety and usefulness of tricks such as tilted CT gantry
technique and hydro-/pneumodissection.
Conclusion
Suitable image modalities, puncture routes, devices, and tricks make
the drainage of inaccessible DPAs possible.
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P-64
US-guided transgluteal approach for percutaneous drainage:
why, who, and how
A.M. Elsaadany, B. Safar, S. Alashwal, S. Binkhamis, M.F. Badran,
F.H. Alaeddin
Radiology, King Faisal Specialist Hospital & Research Centre, Riyadh,
Saudi Arabia
Learning Objectives
Image-guided abscess drainage is a well-established procedure.
We will review its indications and steps as well as the feasibility and
safety of US versus CT guidance.
Background
Percutaneous abscess drainage is the standard of care in the
absence of other indications for immediate surgery. Variety of disorders can lead to fluid collection in the lower abdomen and pelvis.
These pelvic collections can be drained using several approaches,
with the transgluteal approach being useful and effective. The
advantages of the US approach are that it is safer, faster, and lacks
radiation; less procedure and sedation time, no radiation exposure,
and the use of real-time color Doppler can avoid vascular structures.
The main disadvantage is the poor sonographic penetration of the
deep pelvic tissues even for an average-sized adult.
Clinical Findings/Procedure
We elect to scan a patient with US first to overcome the necessity of
CT guidance for draining pelvic collection; if not feasible, the procedure has to be performed under CT guidance.
Patient in prone position.
Utilizing a curved 3–5MHz transducer to scan the pelvis from the
parasacral window.
The coccyx can be palpated and used as a landmark to have the
puncture site just lateral to it to avoid the neuro-vascular bundle.
The needle should be then directed caudo-cranially towards the targeted collection.
Start scanning in oblique-sagittal or axial planes.
Choose your entry point.
Drainage can be performed using the Seldinger or trocar technique
under local and conscious sedation.
The catheter is to be removed if the output drops to <20ml/day for
48–72hours.
Conclusion
US-guided transgluteal drainage is an alternative route for pelvic
collections. It is safe and effective for moderate-to-large fluid collection in non-obese patients and can spare the valuable CT time.

P-65
Breast cancer with uncommon cystic liver metastases
C. Imamoglu
Interventional Radiology, Onkoloji Hastanesi, Ankara, Turkey
Breast cancer can often lead to metastasis in the liver and these
metastases are usually solid. In a patient, FNA showed that cystic
lesions in the liver were metastasic. Cystic lesions in the liver might
be quite significant and should be biopsied.
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P-66

P-68

Role of cut biopsy in selective treatment of heart masses

Percutaneous image-guided osteosynthesis of impeding and
pathological/insufficiency fractures of the femoral neck in nonsurgical cancer patients

G. Nemsadze, G. Nemsadze, O. Urushadze
Radiology, TSMU First University Clinic, Tbilisi, Georgia
A male presented with a heart mass diagnosed based on CT and
ultrasound. We decided to perform percutaneous biopsy of the
mass under CT guidance. The mass was defined as fibrolipoma, and
embolization of the tumor supply branches was performed. At the
7-month follow-up, the mass had decreased in size.

Bone, spine and soft tissue intervention
P-67
Embolization of the geniculate arteries is a safe and effective
treatment for recurrent hemarthrosis following TKA
L.J. van Baardewijk1, Y. Hoogeveen2, I. van der Geest1,
L.J. Schultze Kool1
1Radiology, Radboud University Medical Center, Nijmegen,
Netherlands, 2Radiology and Nuclear Medicine, Radboud University
Medical Center, Nijmegen, Netherlands
Purpose
Recurrent hemarthrosis is a late complication in up to 1.6% patients
following total knee arthroplasty (TKA). In the absence of intrinsic
coagulopathy, the probable etiology is bleeding of the hypertrophic
vascular synovium. The aim of this study was to evaluate the clinical
outcome of patients referred to our center who underwent angiographic embolization of the geniculate arteries for the treatment of
recurrent hemarthrosis following TKA.
Material and methods
We retrospectively studied a cohort of patients who were referred
for embolization of the geniculate artery following TKA between
August 2011 and September 2016.
Results
A total of 24 embolization procedures were performed on 14
patients. Seven (50%) of these 14 patients underwent one embolization procedure. Because of symptom recurrence, four patients
underwent a repeated procedure and three patients underwent a
third procedure. All embolization procedures were technically successful. Two patients reported an inguinal hematoma that healed
without further treatment. At a mean follow-up of 26.8 months, clinical success was achieved in 12 of the 14 patients (86%).
Conclusion
Embolization of the geniculate arteries in our study was a safe and
effective treatment for recurrent spontaneous hemarthrosis following TKA. We report 100% technical and 86% clinical success rates. No
patient experienced cutaneous ischemic complications even though
reinterventions were performed in 50% patients. Our results showed
that embolization could probably be the treatment of choice when
conservative measures fail.

R.L. Cazzato1, J. Garnon2, G. Koch2, G. Tsoumakidou3, J. Palussière4,
X. Buy4, A. Gangi5
1Imagerie Interventionelle, Hopitaux Universitaires de Strasbourg,
Strasbourg, France, 2Interventional Radiology, University Hospital of
Strasbourg, Strasbourg, France, 3Non-Vascular IR, University Hospital of
Strasbourg, Strasbourg, France, 4Radiology, Institut Bergonié, Bordeaux,
France, 5Imagerie Interventionnelle, NHC, Strasbourg, France
Purpose
To present percutaneous image-guided screw-mediated osteosynthesis (PIGSMO) for fixation of impeding fractures (ImF) and non-displaced/mildly displaced pathological/insufficiency fractures (PF/InF)
of the femoral neck in non-surgical cancer patients.
Material and methods
This is a double-centre single-arm observational study.
Retrospective review of electronic records identified all oncological patients who had undergone femoral neck PIGSMO. Inclusion criteria were non-displaced or mildly displaced PF/InF and ImF (Mirels’
score ≥8), life expectancy ≥1 month, unsuitability for surgical treatment due to sub-optimal clinical fitness, refusal of consent, or unacceptable delay to systemic therapy.
Results
Eleven patients were treated (mean age 63.7 ± 13.5 years) for ImF
(63.6%, mean Mirels’ score 10.1), PF (27.3%), or post-radiation InF
(9.1%) under CT/fluoroscopy (36.4%) or CBCT (63.6%) guidance.
Thirty-two screws were implanted and cement injection was added
in 36.4% cases. Technical success was 90.9%. No procedure-related
complications were noted. At the 1-month clinical follow-up (pain/
walking impairment), 63.6% and 27.3% patients reported a significant and mild improvement, respectively. Imaging follow-up (available in 63.6% cases) showed no signs of secondary fractures and neither of the screws loosened at a mean of 2.8 months. Five patients
(45.5%) died after PIGSMO (mean time interval 3.6 months).
Conclusion
PIGSMO is technically feasible in cancer patients with a limited life
expectancy; it offers good short-term results. Further prospective
studies are required to corroborate mid-term and prove long-term
efficacy of the technique.

P-69
Polymethyl methacrylate does not confer any significant
consolidative advantage to a cadaveric dyaphyseal model
undergoing bending stresses
R.L. Cazzato1, G. Koch2, J. Garnon2, G. Tsoumakidou3, P. Clavert4,
A. Gangi5
1Imagerie Interventionelle, Hopitaux Universitaires de Strasbourg,
Strasbourg, France, 2Interventional Radiology, University Hospital
of Strasbourg, Strasbourg, France, 3Non-Vascular IR, University
Hospital of Strasbourg, Strasbourg, France, 4Anatomie Normale,
Hopitaux Universitaires de Strasbourg, Strasbourg, France, 5Imagerie
Interventionnelle, NHC, Strasbourg, France
Purpose
To test the consolidative properties of two different intramedullary
(IM) techniques (osteoplasty and Kirshner-augmented osteoplasty)
in a diaphyseal cadaveric model undergoing a three-point bending
test.
Material and methods
Thirty different human cadaveric tibia specimens were randomly
and equally assigned to receive no IM consolidation (Group 1),
osteoplasty (Group 2), or Kirshner-augmented osteoplasty (Group
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3). All specimens were subsequently tested on a dedicated servohydraulic machine with a three-point bending test. Fracture load
and Young’s module were obtained for each tested specimen. In the
end, fracture occurrence and its morphology both to bone and to IM
consolidative material was evaluated.
Results
The median quantity of PMMA injected was 18 ml for group 2 (p25–
p50; 15–21) and 19 ml for group 3 (p25–p50; 17–21).
In terms of the fracture load, no significant difference was found
when comparing groups 1 and 2 (z=−0.793; P=0.4295), groups 1 and
3 (z=−0.944; P=0.3472), and groups 2 and 3 (z=−0.454; P=0.6501).
In terms of the Young’s module, a significant difference was found
when comparing groups 1 and 2 (z=0.121; P=0.9044), groups 1 and 3
(z=0.338; P=0.7278), and groups 2 and 3 (z=0.148; P=0.8807).
The most common type of bone was B0 (14/30, 46.6%) and A2 (8/30,
26.6%).
Fractures to the IM material occurred in 4 cases (4/30, 13.3%) and
were always consistent with PMMA fracture.
Conclusion
PMMA does not confer any consolidative advantage to dyaphysis
undergoing bending stresses compared with native non-PMMAaugmented dyaphysis.

P-70
Preoperative embolization of hypervascular spinal tumors
using a liquid embolic agent (Onyx): a single-center experience
A. Tarkhanov1, G. Bartal2, E. Grebenev3, R. Shakhbazyan1,
S. Druzhin1
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. Our aim was to evaluate the efficiency of preoperative embolization using Onyx for reducing intraoperative blood loss in patients with hypervascular spinal tumors.
Material and methods
We retrospectively analyzed the outcomes of hypervascular spinal
tumor management in patients treated between 2013 and 2016: 45
patients aged 26–77 years, male/female 21/24, 15 primary tumors
and 30 metastases, and lesion distribution cervical/thoracic/lumbar
1/27/17. We performed embolization in all cases using superselective
catheterization of feeding vessels and embolization of hypervascular focus with a liquid embolic agent, Onyx. Open surgery was performed within 1–10 days post-embolization. We calculated the average intraoperative blood loss in each case and compared it with the
published data.
Results
In all cases, we achieved total or subtotal occlusion of feeding arteries. Two patients experienced a transitory neurological deficit.
Average intraoperative blood loss was 719.5±106.1 ml, 6–8 times
lower than that in those without embolization. There was no in-hospital mortality associated with the volume of intraoperative blood
loss. Comparison of the results with the published data (500–1945
ml) and our experience with particles and coils (643±110 ml) showed
similar results in perioperative blood loss reduction but better
results in postintervention morbidity and mortality.
Conclusion
Preoperative embolization of hypervascular spinal malignancies
using a liquid embolic agent (Onyx) is safe and significantly reduces
the intraoperative blood loss. Onyx provides precise embolization
control and better radiopacity compared with the particles and coil
group, thus reducing the number of complications associated with
non-target embolizations.
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P-71
Safety, efficacy, and accuracy of combined liver trans-arterial
embolization and ablation using cone-beam CT navigation
L. Dufour1, R. Yamada2, J.C. Camacho2, M. Guimaraes2
1Radiology, Medical University of South Carolina, Charleston, SC,
United States of America, 2Interventional Radiology, Medical University
of South Carolina, Charleston, SC, United States of America

Purpose
To assess the safety and efficacy of combined liver trans-arterial
embolization (TAE) and radiofrequency ablation (RFA) during a single session using cone-beam CT (CBCT) navigation.
Material and methods
An IRB approved the retrospective analysis of 19 consecutive
patients treated between May 2014 and December 2016. Twelve
patients underwent TAE and RFA during two separate sessions
under fluoroscopy and CT guidance, respectively (group 1). Seven
patients underwent single-session combined treatment under fluoroscopy and CBCT roadmapping (group 2). The tumor size, total procedure time (PT), patient effective dose (ED), and the number and
purpose of CBCT and those of CT were examined. Immediate technical success and local recurrences using mRECIST criteria at 1 month
were recorded. Paired t-test and Wilcoxon test were used with 0.05
significance levels.
Results
The mean tumor size was comparable between the groups [2.5cm
(1.0–7.3) vs 2.8cm (1.1–5.1), p=0.46]. An average of 9.6 CTs were performed in group 1 vs. 5.1 CBCT performed in group 2 (range 1–3 vs.
1 for planning purposes, 2–13 vs. 1–5 for probe positioning, and 1–2
vs. 1 for technical success assessment) (p=0.002). The mean PT was
shorter in group 1 (120’ vs 179’, p=0.003), nevertheless the mean ED
was lower in group 2 (41.8 vs 78.9 mSv, p=0.05). Technical success
was reached in all procedures. No major complication was observed.
One death unrelated to the procedure occurred in group 2 before
the follow-up. Complete responses were equivalent in both groups
(67% vs 71%, p=1).
Conclusion
CBCT guidance may facilitate liver cancer combination therapy
delivery.

P-72
Radiographic local tumor control of musculoskeletal primary
and metastatic soft tissue sarcoma lesions with percutaneous
ablation
D. Vaswani1, A.N. Wallace2, T. Madaelil2, J.W. Jennings1
1Radiology, Washington University/Mallinckrodt Institute of Radiology,
Saint Louis, MO, United States of America, 2Mallinckrodt Institute of
Radiology, Washington University, Saint Louis, MO, United States of
America
Purpose
To evaluate the effectiveness of percutaneous ablation in achieving
local tumor control in soft tissue sarcomas.
Material and methods
Retrospective review was performed of 66 primary or metastatic sarcoma lesions in 26 women and 17 men (total = 43) treated with percutaneous image-guided ablation. The mean age of the cohort was
47.6 ± 18.5 years. A variety of histologic subtypes of sarcomas were
treated with an average treated tumor volume of 27.9 cm3 (range:
0.1–484.7 cm3). In total, 50% (33/66) patients were treated with cryoablation and 50% (33/66) were treated with radiofrequency ablation. Forty-one percent (27/66) patients were also treated with vertebroplasty/cementoplasty and 15% (10/66) patients were treated
with radiation therapy within 3 months of ablation. Computed
tomography (CT), magnetic resonance imaging (MRI), and combined
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positron emission tomography (PET)/CT were performed for various
indications at the request of the referring oncologist as follow-up to
determine if local control was achieved. Thirty-seven patients were
lost to follow-up secondary to death/hospice, stability of disease
warranting no further imaging, or miscellaneous reasons at 1 year.
Results
The local tumor control rate was 86% (36/42) at 3 months, 78 %
(25/32) at 6 months, 76% (22/29) at 9 months, and 69% (20/29) in all
patients and 67% (12/18) in the setting of progressive systemic disease at 1 year. In patients with oligometastatic disease, the tumor
control rate was 92% (11/12) at 1 year. In patients with no metastatic
disease at the time of treatment, the control rate was 100% (10/10)
at 1 year.
Conclusion
Image-guided percutaneous ablation is an effective therapeutic option for local tumor control of primary or metastatic sarcoma
lesions and demonstrates durability early in the disease process.

P-73
Targetability of osteoma ostoids and bone metastases by
MR-guided high-intensity focused ultrasound (MRgHIFU):
feasability study
F. Bing1, J. Vappou2, M. De Mathelin2, A. Gangi3
1Imagery, Hospital of Annecy, Epagny Metz-Tessy, France, 2ICube, CNRS,
Strasbourg, France, 3Interventional Radiology, University of Strasbourg,
Strasbourg, France

Purpose
To evaluate the feasibility of treating bone tumours with MR-guided
high-intensity focused ultrasound (MRgHIFU) according to lesions
treated with invasive ablation.
Material and methods
This monocenter study was based on a retrospective analysis of 112
bone lesions treated between October 2014 and October 2016 by
percutaneous ablation procedures for osteoma osteoids (OOs) or
metastases. Cases were analysed with respect to the type, matrix,
volume, location and anatomic relations of the lesions. The necessity to protect or consolidate neural structures was also notified.
Three categories were defined: HIFU may be performed (1) alone, (2)
with protecting or consolidating sensitive structures and (3) it is not
feasible.
Results
Of the 112 lesions, 71 were metastases and 41 OOs. Tumours were
located in the pelvis (35), upper and lower limbs (35), spine (30), ribs
(10) and sternum (2). Thirty-three (80%) OOs were considered targetable by HIFU alone (46%) or with dissection (34%). The mean volume was 0.7 cm3 and the matrix of OOs was sclerotic (13), lytic (8) or
mixed (12). Fifty-one (72%) metastases were considered targetable
by HIFU alone (41%) or with dissection and/or consolidation (31%).
The mean volume was 43.7 cm3, and the matrix of metastases was
sclerotic (9), mixed (20) or lytic (22). Majority of the lesions located
in the pelvis (30, 86%) and the peripheral bone (32, 91%) could be
treated by HIFU, whereas in 20 of the 30 (66%) lesions located in the
spine, HIFU was not considered feasible.
Conclusion
MRgHIFU is a promising therapy for bone lesions. However, many
parameters must be taken into consideration to affirm its feasibility.
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P-74
US-guided radiofrequency ablation for primary thyroid
cancer: efficacy and safety of long-term follow-up in a large
population
H.K. Lim1, S.M. Baek 2, J.H. Baek 3
1Department of Radiology, Soonchunhyang University Seoul Hospital,
Seoul, Korea, 2Department of Radiology, Haeundae Sharing and
Happiness Hospital, Seoul, Korea, 3Department of Radiology and

Research Institute of Radiology, University of Ulsan College of Medicine,
Asan Medical Center, Seoul, Korea
Purpose
To assess the long-term follow-up, efficacy, and safety of US-guided
radiofrequency ablation (RFA) for primary thyroid cancer in a largepopulation single-center study.
Material and methods
Between May 2008 and January 2017, we included patients who
underwent RFA for primary thyroid cancers in patients at a high surgical risk (old age, severe comorbidity) and in patients who refused
to undergo surgery, with a follow-up of more than 6 months. RFA
was performed using the Cool-Tip RF system, modified straight-type
internally cooled electrode, and moving-shot technique.
Results
Finally, 188 primary papillary thyroid cancers of 151 patients were
included. The mean follow-up duration was 40±24 months. The
number of RF sessions was one (167 cancers) or two (21 cancers).
Mean maximum diameter of tumors was 4±2.1 mm (range, 1–19
mm). In total, 173 tumors (92.0%) completely disappeared. There was
no local tumor recurrence at the treatment site. No distant or neck
lymph node metastases were detected during the follow-up period.
In four patients, new papillary thyroid carcinoma was detected during the follow-up period and completely disappeared after an additional RFA. There was no procedure-related death or major complication. Minor complications such as minor bleeding (2), skin burn
(1), transient hoarseness (1), and transient hypothyroidism (5) were
reported.
Conclusion
This large-population long-term follow-up study demonstrated that
RFA is an effective and a safe treatment for primary papillary thyroid
cancer in patients at a high surgical risk and in patients who refuse
to undergo surgery.

P-75
Percutaneous cryoablation of vertebral metastases:
is it feasible under local anaesthesia
A. Motta1, G. Caltabiano1, M. Pizzarelli1, S. Palmucci2, G. Failla3,
C. Gozzo1, F. Arena1, A. Basile4
1Interventional Radiology, “ARNAS” Garibaldi Hospital, Catania, Italy,
2Radiology, Policlinico G. Rodolico- University of Catania, Catania,
Italy, 3Interventional Radiology, U.O.C. Diagnostica per Immagini
e Radiologia Interventistica, Azienda Ospedaliera per l’Emergenza
“Cannizzaro”, Catania, Italy, 4Diagnostic and Interventional Radiology,
University of Catania, Catania, Italy
Purpose
Modern management of spine metastases involves techniques such
as ablation and cementoplasty. Because this is commonly used with
several primary neoplasms, our research aims to investigate the feasibility of percutaneous cryoablation under local anaesthesia in
patients with ASA III.
Material and methods
We treated 12 oncological patients, classified as ASA III by a multidisciplinary team. Subsequently, we retrospectively performed a complete appraisal of their clinical status. We managed interventions
under local anaesthesia, delivering low doses of bupivacaine 2.5

164

CIRSE

mg/ml (from 10 up to 30 ml) along the needle pathway. Seventeengauge cryoprobes were introduced under CT guidance. We evaluated VAS scores before, during and up to 3 months after the intervention. We used Student’s t-test to determine statistical analysis.
Results
We performed a total of 14 spinal metastases cryoablations (a total
of 12 patients: 6 F, 6 M; mean age 54 years, range 52–82 years). The
reported tumour locations were as follows: sacrum (n = 7), lumbar
spine (n = 4) and thoracic spine (n = 3). The VAS average value during intervention was 5.27 (s = 0.90). Our results comprise a statistically noteworthy decrease in the median VAS score after the intervention [at 1 week, 1 month or 3 months (P < .001 for all)]. Technical
success was achieved in all cases. Some clinical improvement could
be assessed in patients with neurological deficits.
Conclusion
In our experience, cryoablation may be safely accomplished with
local anaesthesia for pain assistance in patients with a high ASA
score and with concomitant higher risk of developing complications
in the absence of other appropriate treatment strategy.

P-76
Needle approach for acetabuloplasty according to the bone
lesion location
E. Denoix, J. Horrion, C. Parlier, V. Bousson, B. Hamze, I. Soukri,
J.-D. Laredo
Department of Musculoskeletal Radiology, Lariboisière Teaching
Hospital, Paris, France
Purpose
Acetabuloplasty (cement augmentation) of malignant lesions
around the acetabulum is used to obtain pain relief and walking
improvement. Only the supra-acetabular approach was previously
reported. We describe five different needle approaches according to
lesion location.
Material and methods
Acetabulum was divided into six areas: anterior roof (AR), posterior
roof (PR), anterior and posterior column, ilio-pubic and ilio-ischiatic
ramus. Five different needle approaches were created according
to these six locations. The AR and PR are approached in decubitus
position, through an anterolateral route along the main bone axis
using 6 anatomical landmarks. Approach is horizontal for the AR and
descending for the PR. The anterior column is reached by a direct
anterior approach. The ilio-pubic ramus is approached through
the pubis with an ascending route along the main axis of the iliopubic ramus. The ilio-ischiatic ramus is reached through a posterior
ascending approach in a prone position.
Results
91 acetabuloplasty were done in 87 patients (age 63 +/- 13). Needle
approaches were: anterolateral horizontal n= 73 (80%), anterolateral descending n= 24 (27%), ilio-pubic n= 9 (1%), direct anterior n=
2, and ischiatic n=1. Asymptomatic complications were cement leakage in the soft tissue (50%) and minimal intra-articular cement leakage (6%). There were no clinical complications related directly to the
procedure. Pain improvement was moderate in 29%, and significant
in 70%. Walking capacities improvement was moderate in 35% and
significant in 63%.
Conclusion
Acetabulum has a complex 3D anatomy. Needle approaches for acetabuloplasty need to be adapted to lesion location and extent for an
optimal clinical result.
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P-77
Analgesic effectiveness of percutaneous cryotherapy of extraabdominal tumors
A. Bouhamama1, F. Lame1, C. Mastier1, M. Cuinet2,
A.C. Kalenderian2, F. Pilleul3
1Interventional Radiology, Centre Léon Berard, Lyon, France,
2Radiology, Centre Léon Berard, Lyon, France, 3Interventional Oncology,
Centre Léon Berard, Lyon, France
Purpose
Extra-abdominal desmoid tumors are benign tumors that cause
significant morbidity, including high pain. The treatment of desmoid tumors used to be very agressive using large resection surgery, chemotherapy, and radiotherapy. Percutaneous cryotherapy
has become a new alternative for the treatment of symptomatic
desmoid tumors. The aim of our study is to assess the effectiveness
of percutaneous cryotherapy on the treatment of painful desmoid
tumors.
Material and methods
Between July 2012 and September 2016, 35 patients underwent
cryotherapy as a treatment of painful extra-abdominal desmoid
tumors (41 tumors treated in 54 procedures). For each patient, the
pain was evaluated before and 3 months, and 6 months after cryotherapy. Each patient underwent an MRI before and 3 months and 6
months after cryotherapy. The size of the tumor, its volume, and the
enhanced part of the tumor were measured.
Results
Cryotherapy had significant effectiveness on pain (p<5%). The average pain before cryotherapy was 53 before cryotherapy and 22 six
months after the treatment. The MRI follow-up shows a significant
decrease in the enhanced volume at 3 months after cryotherapy
but no significant decrease in the total volume of the tumors or its
size according to RECIST criteria. At 6 months, there was significant
decrease in the volume of the tumor and its size. A relationship was
found between the decrease of pain and that of the tumor volume.
Conclusion
Percutaneous cryotherapy is an effective treatment of painful desmoid tumors. The decrease of the tumor volume has not shown any
relationship with decrease in pain.

P-78
Clinical and instrumental evaluation of different O2-O3 chemiodiscolysis treatment sessions: which is the best for managing
partially responding patients
F. Bruno1, S. Quarchioni1, M.V.M. Micelli1, A. Mancini1, F. Arrigoni2,
A.V. Giordano3, S. Carducci3, M. Varrassi2, C. Masciocchi1
1Biotechnological and Applied Clinical Sciences, University of L’Aquila,
L’Aquila, Italy, 2Diagnostic and Interventional Radiology, San 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
Purpose
To compare the therapeutic outcome of different treatment sessions of oxygen–ozone (O2-O3) therapy in patients with lumbar disc
herniation.
Material and methods
We retrospectively evaluated 432 patients (mean age 44.3 years,
range 26–69 years) who underwent multiple treatment sessions of
O2-O3 lumbar chemiodiscolysis between January 2014 and January
2017. We excluded patients with multiple level pathology, those with
multiple causes of low back pain, and those who underwent surgery
during the follow-up period.
For each patient, we evaluated the number of treatment sessions
and type of treatment performed. Treatment outcome was assessed
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using a modified MacNab method to assess the clinical response
and by performing MRI to evaluate the modifications in the disc herniation area.
Results
In total, 235 patients were treated with 2 sessions of intradiscal injection associated with periganglionic steroid injection (group A) and
197 patients underwent an intradiscal-perigangliar injection of
O2-O3 and a second periganglionic injection with steroids (group
B). The mean time interval between each treatment was 32.6 (range
15–62) days. Treatment was successful in terms of clinical outcome in
82.3% patients in group A and 78.7% patients in group B. Statistical
analysis showed no statistically significant difference between the
two groups in terms of clinical results and reduction in the disc herniation area (p≥0.005).
Conclusion
According to the results of our follow-up, in partially or nonresponding patients after a O2-O3 intradiscal injection, a better
cost-effective protocol should include a second perigangliar steroid injection because multiple ozone injections are not associated
with a superior herniation volume reduction or with better clinical
outcome.

P-79
CT-guided pulsed radiofrequency treatment of the lumbar
dorsal root ganglion (DRG) in patients with acute radicular low
back pain
A. Leonardi, A. Napoli, R. Scipione, M. Anzidei, S. Dababou,
H.-P. Erasmus, C. Catalano
Department of Radiological, Oncological and Anatomopatological
Sciences, Policlinico Umberto I, Rome, Italy
Purpose
To determine the clinical impact of pulsed radiofrequency for the
treatment of patients with neuroradicular low back pain.
Material and methods
Patients were eligible for this study if they presented acute or subacute neuroradicular low back pain (EMG confirmed) refractory to
usual treatments and if they could safely undergo a pulsed radiofrequency procedure. Treatment was performed using a 22–20 G
needle electrode with probe tip directed to the symptomatic DRG,
and pulsed radiofrequency was generated for 10 min at 45 V with
a constant local T of 42°C. Clinical evaluation was conducted using
the visual analogue scale (VAS) and Owestry Disability Index (ODI)
quality of life assessment, both obtained at baseline and at 1 week,
1 month, and 1 year follow-ups. Analyses were performed on a perprotocol basis.
Results
Over 3 years, 80 patients were treated with pulsed radiofrequency
(Cosman). Median VAS scores decreased from 7.8 at baseline to 3.5
at 1 week after treatment, 2.6 at 1 month, and 1.3 at 1 year; median
ODI scores decreased from 78.0 at baseline to 12.5 at 1 week, 6.0 at
1 month, and 5.5 at 1 year (p&lt: 0.001). Overall, 90.0% of patients
reached a 0 VAS score within the first month after treatment, and
97.5% had a decrease of at least 20 points in the ODI score in the
same interval. There were 6 patients considered partial responders
who required a second PRF session.
Conclusion
Pulsed radiofrequency has shown to be a promising and effective
percutaneous treatment option for patients with acute or subacute
neuroradicular low back pain.
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P-80
Efficacy of a vertebral augmentation system used for bone
remodeling as a treatment for vertebral fractures
S. Marcia1, E. Piras1, A. Spinelli1, S. Marini1, L. Saba2
1Radiology, Ospedale SS. Trinita’, Cagliari, Italy, 2Radiology, Policlinico
Universitario di Monserrato, Cagliari, Italy
Purpose
The aim of this study was to evaluate the effectiveness and safety
of a bone remodelling system in the treatment of painful vertebral
compressive fractures.
Material and methods
Thirty consecutive patients with painful vertebral compressive fractures underwent the bone remodelling (Tektona, SpineArt, CH) procedure. Patients had been previously evaluated by clinical examination, X-ray, CTms and MRI-T2wSTIR. All the procedures were executed with local anaesthesia and a bilateral approach under digital
fluoroscopic guidance. In total, 37 vertebrae were treated. Clinical
evaluation and assessment of pain using a 11-point visual analogue
scale (VAS, 0–10) was performed at baseline, immediately after the
procedure and at 6 months after the procedure; disability and health
status by means of ODI and SF36 were also evaluated. Height restoration by volume calculation with CTms was assessed before and
immediately after the procedure in addition to vertebral heights and
the local kyphosis angles.
Results
We obtained a progressive reduction of pain in all the patients (Av.
VAS pre: 7.63, post: 2.8, 6M: 2.1), improvement of functions (Av. ODI
pre: 55.5, 6M: 22.34), a good height restoration (Av. median h pre:
13.64 mm, post: 15.25 mm, difference: 1.61 mm) and a good increase
in the volume of the vertebral bodies (Av. V pre: 21.61 cm3, post:
23.08 cm3, difference: 1.47 cm3). The local kyphosis angle showed a
2.23° decrease. No major complications arose.
Conclusion
From our study, the use of bone remodelling system was found to
be safe and effective in the treatment of painful vertebral fractures,
providing pain relief and anatomical restoration.

P-81
Percutaneous vertebroplasty in aged patients with osteoporotic vertebral compression fractures: a bicentric retrospective
cohort study
B.-Y. Zhong1, C.-G. Wu2, G.-J. Teng3
1Interventional Radiology and Vascular Surgery, Zhong-da Hospital,
Southeast University, Nanjing, China, 2Department of Diagnostic and

Interventional Radiology, Shanghai Jiao Tong University Affiliated Sixth
People’s Hospital, Shanghai, China, 3Department of Radiology, ZhongDa Hospital, Southeast University, Nanjing, China
WITHDRAWN
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P-82
Percutaneous coblation nucleoplasty in the treatment of
lumbar disc herniation: early significant improvement in the
quality of life (preliminary results)
M. Jeromel1, B. Jerković Parać2
1Diagnostic and Interventional Radiology, General Hospital Slovenj
Gradec, Slovenj Gradec, Slovenia, 2Anaesthesiology, General Hospital
Slovenj Gradec, Slovenj Gradec, Slovenia

Purpose
Percutaneous coblation nucleoplasty represents a minimally invasive method for intervertebral disc decompression. The method can
be used in patients with disc protrusions and contained disc herniation when surgical intervention is postponed. Authors present preliminary results of studying its early effect on the quality of life.
Material and methods
Coblation nucleoplasty, which enables low-temperature volumetric tissue removal through molecular dissociation, was performed
by interventional radiologist in 20 patients in whom magnetic resonance imaging confirmed disc protrusion or contained herniation.
Sciatica was present in 16 (80%) and lumbalgia in 4 (20%) treated
patients. Clinical evaluation at baseline (before the procedure) and 2
and 6 months after the procedure using visual analogue scale (VAS)
and Oswestry Disability Index (OSD) was performed by a specialist in
pain medicine.
Results
Immediate symptom relief on the first postprocedural day was
recorded in 18 (90%) patients. Patients presented with statistically
significant improvement in the quality of life 2 and 6 months after
the procedure, as confirmed by VAS and OSD reduction (p < 0.0001).
Conclusion
Our preliminary results of percutaneous coblation nucleoplasty
show early significant improvement in the quality of life. The procedure represents an efficient minimally invasive technique in
selected patients with intervertebral disc protrusion or contained
disc herniation.

P-83
Ultrasound-guided wire-localisation-aided excision of
deep, very small non-palpable musculoskeletal lesions
ensures complete excision and symptom relief and obviates
re-exploration
A.G. Ryan1, J. Laurinkiene1, A. Stroiescu1, J. Hennebry1, F. Power2,
I.P. Kelly3, S. Zeeshan4, M. Cleary2
1Division of Interventional Radiology, University Hospital Waterford,
Waterford, Ireland, 2Department of Orthopaedic Surgery, University
Hospital Waterford, Waterford, Ireland, 3Department of Orthopaedic
Surgery, Whitfield Clinic, Waterford, Ireland, 4Department of Colorectal
Surgery, University Hospital Waterford, Waterford, Ireland
Purpose
To assess the efficacy of ultrasound-guided, wire-localisation-aided
excision of deep, very small non-palpable musculoskeletal lesions
in ensuring complete excision and subsequent effective symptom
relief.
Material and methods
A retrospective review of the imaging, case and operative notes of
three patients presenting with deep, very small non-palpable musculoskeletal lesions: two glomus tumours (one intramuscular and
the other in deep subcutaneous fat) and one retained foreign body
after remote war-zone abdominal surgery.
Results
Patient 1: a 50-year-old male complaining of abdominal pain following appendectomy performed 20 years previously in a war-zone
field hospital. CT demonstrated an inflammatory mass, within which
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a retained suture was visible on ultrasound. The margins of the mass
and the location of the suture were localised preoperatively, thereby
facilitating complete excision of the suture and the surrounding
mass with complete symptom relief.
Patient 2: a 70-year-old female complaining of pain on the medial
aspect of her arm secondary to a very small (0.8 × 0.7 mm) non-palpable mass in the deep subcutaneous fat overlying triceps. Wirelocalisation-aided excision permitted complete excision of the glomus tumour with complete symptom relief.
Patient 3: a 69-year-old male complaining of pain on the anterior
thigh secondary to a very small (0.9 × 0.7 mm), non-palpable mass
deep within the rectus femoris. Wire-localisation-aided excision
permitted complete excision of the glomus tumour with complete
symptom relief.
None required re-exploration (at the 13-month, 5-month and 6-year
follow-up in patients 1, 2 and 3, respectively).
Conclusion
Ultrasound-guided wire-localisation-aided excision permits complete excision of deep, very small non-palpable musculoskeletal
lesions with effective symptom relief obviating re-exploration.

P-84
Non-invasive treatment with MR-guided focused ultrasound
surgery in paediatric patients with osteoid osteoma: the Italian
multicentre experience
F. Arrigoni1, A. Napoli2, A. Bazzocchi3, S. Quarchioni1, R. Scipione2,
L. Zugaro1, A. Barile1, C. Catalano4, C. Masciocchi1
1Biotechnological and Applied Clinical Sciences, University of L’Aquila,
L’Aquila, Italy, 2Radiological Sciences, University of Rome La Sapienza,
Rome, Italy, 3Radiologia, Istituto Ortopedico Rizzoli, Bologna, Italy,
4Radiology, University La Sapienza Policlinico Umberto I, Rome, Italy
Purpose
To retrospectively evaluate the effectiveness and safety of
MR-guided focused ultrasound surgery (MRgFUS) of osteoid osteoma (OOs) in paediatric patients (age < 18 years) based on the experience of three university hospitals in Italy. Because OOs mostly
affect paediatric patients, it is of paramount importance that the
employed techniques are as minimally invasive as possible. MRgFUS
aims to become the standard care, producing no skin lesion or damage to the soft tissues.
Material and methods
Over a period of 4 years, we performed MRgFUS on 33 patients (age
< 18 years, mean 13.8 years) affected by symptomatic non-spinal
OOs. Pretreatment mean VAS for pain was 7.5 (CI: 4–10). Each lesion
was treated in a single session. Outcomes were evaluated with clinical and imaging follow-up studies up to 5 and 3 years, respectively.
Results
After treatment, absence of pain was observed in 31 patients (94%
complete success; VAS: 0) confirming the effectiveness of the procedure. The procedure was repeated on 1 patient who complained
of persistent pain (VAS decreased from 9 to 5) and the symptoms
resolved completely thereafter. Another patient reported of VAS 1
during follow-up and additional treatment was not deemed necessary. Neither relapse nor complications were observed. The longterm imaging control showed a progressive restoration to the original condition of the bone segments without signs of treatment or
residual inflammatory findings.
Conclusion
MRgFUS of OOs is a safe and effective treatment and could be the
first and definitive choice for paediatric patients.
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P-85
Preoperative and long-term follow-up imaging characteristics
of osteoid osteoma treated with CT-guided radiofrequency
ablation
G. Erbas1, K. Kilic1, Y. Oner1, M. Arac1, N. Tokgoz1, A. Ozturk 2,
E.T. Ilgit1
1Radiology, Gazi University Faculty of Medicine, Ankara, Turkey,
2Orthopedics and Traumatology, Gazi University Faculty of Medicine,
Ankara, Turkey
Purpose
To evaluate the imaging characteristics of osteoid osteoma and
CT-guided radiofrequency ablation (RFA) therapy related changes
with a long term standard periodic radiological follow-up with CT
and MRI.
Material and methods
Total of 28 patients (21 male, 7 female) who underwent RFA therapy for osteoid osteoma between 2005-2015 were included in this
retrospective study. Their mean age was 18 years (3-46 years). The
duration of complaints was between 6-36 months. One patient was
a recurrent case after surgery. CT and dynamic contrast enhanced
MRI exams were performed just before RFA therapy and 1., 3., 6. and
12. months afterwards. Radiologic characteristics of lesions, contrast
enhancement pattern, access for probe insertion, imaging appearances and sequential changes after treatment at ablation site were
noted.
Results
The mean lesion diameter was 8 mm (3-18 mm). Distribution of
lesions were as follows; femur (18), tibia (6), iliac crest (1), metatars (1), ulna (1) and humerus (1). Lesions were intraarticular in 10
patients. A characteristic ring like hypodensity related to RFA zone
was observed in patients with thicker periost reaction on CT immediately after treatment. Periost reaction persisted whereas calcified
nidus was disappeared with time (n=20). Lytic appearance was also
disappeared in patients with smaller lesions (n=9). Characteristic
contrast peak in preoperative MRI was found to be diminished in
postoperative period.
Conclusion
CT-guided RFA therapy is an effective treatment method. Dynamic
contrast enhanced MRI findings are important in the diagnosis and
follow-up. Radiologists should be aware of characteristic findings of
osteoid osteoma and posttreatment changes to ensure efficiency of
treatment.

P-86
Effect of PMMA dosage on pain reduction and complication
rate in vertebroplasty for compression fractures in patients
with multiple myelomas
L. Novosel
Department of Interventional and Diagnostic Radiology, University
Hospital Sisters of Mercy, Zagreb, Croatia
Purpose
Despite multiple publications that confirm the efficacy of vertebroplasty in the treatment of painful vertebral compression fractures
in patients with multiple myelomas, we have found no published
reports in which the dosage of PMMA used in the procedure and its
effect on the outcome and possible complications was analyzed.
Material and methods
A retrospective analysis was performed from data collected from 36
patients with confirmed diagnosis of multiple myeloma that were
treated with vertebroplasty at our institution. We analyzed the visual
analogue scales (VAS) scores for pain, qualitative outcome data (use
of narcotics and mobility), and the complications before the procedure and at 1 week and 3 months after the procedure and correlated
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the results to the amount of PMMA used for each single vertebra
that was affected by the disease. The patients were divided into
groups according to the Genant classification.
Results
All patients in our study manifested with significant improvement in
all outcome measures. However, when observed in specific Genant
groups and correlated to the amount of PMMA applied, there was
no significant difference in the analogue pain score or qualitative outcome data depending on the amount of PMMA used in the
Genant 2 or 3 groups, whereas there was a significant difference in
the VAS score and mobility between the two dosage groups (< or
> 3 mL of PMMA) both at 1 week and 3 months after the procedure
in the Genant 1 group of fractures. There was an expected difference in the complication rate between the two dosage groups with
respect to Genant 3 fractures.
Conclusion
In compression fractures in patients with multiple myelomas, the
amount of PMMA used for vertebroplasty can have an effect on
the pain relief and mobility in patients with mild (grade 1) vertebral
deformity.

P-87
Percutaneous vertebroplasty in the treatment of painful osteoblastic metastatic vertebral compression fracture
L. Chen, C.-F. Ni
Interventional Radiology, First Affiliated Hospital of Soochow
University, Suzhou, China
Purpose
To explore the efficacy, complication, and key techniques of percutaneous vertebroplasty (PVP) in the treatment of painful osteoblastic
metastatic vertebral compression fracture.
Material and methods
Twenty patients (22 vertebrae) with painful osteoblastic metastatic
vertebral compressions treated with PVP were retrospectively analyzed. Visual analog scale (VAS) points before PVP and 1 day, 1 week,
1 month, and 3 months after PVP were recorded and analyzed using
one way ANOVA. The analgesic effectiveness of PVP was defined
when the VAS score 3 months post treatment was lower than 3
points compared with that pretreatment. Fluoroscopy duration, the
amount of bone cement used, and the cement leaked during PVP
were also recorded.
Results
The effective analgesic rate was 85% (17/20). The VAS score before
PVP and 1 day, 1 week, 1 month, and 3 months after PVP was 8.4±1.2,
3.3±1.6, 2.9±1.9, 3.0±1.9, and 3.3±2.0, respectively (F=62.221, P<0.05).
The VAS score after PVP decreased significantly compared with that
pretreatment. The average fluoroscopy duration for each vertebral
lesion was 14.2±2.3min, whereas the amount of bone cement used
for each vertebral lesion was 2.67±0.83ml. The asymptomatic bone
cement leakage rate was 31.8% (7/22).
Conclusion
PVP may serve as an alternative treatment for painful osteoblastic
metastatic vertebral compressions because of its satisfactory analgesic effect and few complications. However, more attention should
be paid to the puncture skill during the procedure, and the amount
of bone cement injected should be chosen with consideration.
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P-90

Percutaneous vertebroplasty combined with sclerotherapy for
the treatment of symptomatic spinal hemangiomas: study of
the clinical safety and efficacy

An aneurysmal bone cyst: single-centre experience using
combined sclerotherapy and hydroxyapatite and calcium
sulphate injection

D.K. Filippiadis, G. Velonakis, L. Reppas, M. Tsitskari, C. Konstantos,
E. Brountzos, A.D. Kelekis
2nd Radiology Department, University General Hospital “Attikon”,
Athens, Greece

F. Pasetti, C. Gandolfo
Interventional Radiology and Neuroradiology, Istituto G. Gaslini,
Genoa, Italy

Purpose
To prove the safety and efficacy of percutaneous vertebroplasty
(either solely performed or in combination with alcohol sclerotherapy) for the treatment of symptomatic, aggressive vertebral hemangiomas in a series of consecutive patients.
Material and methods
During the last 10 years, 25 patients with 31 symptomatic, aggressive vertebral hemangiomas suffering from pain with or without
neurologic compromise underwent percutaneous vertebroplasty
either solely performed or in combination with alcohol sclerotherapy. When a hemangioma was restrained to the vertebral body, percutaneous vertebroplasty was performed as the only treatment
technique. When an epidural component was also present causing
pressure effects upon the spinal sac, sclerotherapy was additionally performed with an alcohol injection at the level of the vertebral
pedicles. Computed tomography scan assessed implant distribution
the morning post-therapy and magnetic resonance imaging was
performed 6 months later. NVS pain scores prior to and post-therapy were compared using the paired samples t-test and Wilcoxon
signed-rank test.
Results
Mean pain score prior to any therapy was 8.52±1.388 NVS units.
Mean pain score at 12 months post-therapy was 1.68±2.445 NVS
units. There was a mean reduction of 6.84±3.145 NVS units. The
comparison of the patients’ self-reported outcomes concerning pain
reduction and mobility improvement prior to and post-therapy is
statistically significant (p<0.001). No complication was noted.
Conclusion
Percutaneous vertebroplasty (either solely performed or in combination with alcohol sclerotherapy) seems to be a safe and efficient
technique for the treatment of symptomatic, aggressive vertebral
hemangiomas resulting in significant pain reduction and mobility
improvement. Proper patient selection is a prerequisite for a high
success rate.

P-89
A prospective randomized study comparing three different
approaches for fluoroscopy-guided shoulder arthrography
according to the training experiences of practitioners
G.Y. Lee1, S. Kim1, J.W. Lee2, H.S. Kang2
1Radiology, Chung-Ang University Hospital, Seoul, Korea, 2Radiology,
Bundang Seoul National University Hospital, Gyeongi-do, Korea
WITHDRAWN

Purpose
We describe our preliminary experience of aneurysmal bone cyst
(ABC) treatment in a paediatric population using a combination of
percutaneous sclerotherapy and biocompatible bone-graft substitute injection.
Material and methods
From July 2015 to July 2016, we treated 5 patients with ABC (hip: 2
patients, sacrum: 1 patient, tibia: 1 patient and mandible: 1 patient,
M/F ratio: 3/2, median age: 5 years). Our treatment protocol was as
follows: direct cyst puncture under fluoroscopic control, followed
by sclerotherapy (ethanol and sodium tetradecil sulphate) and injection of a ceramic bone void filler. Follow-up was managed with clinical data and X-ray and MRI examinations.
Results
Preliminary data were encouraging: pain resolution and volume
reduction occurred in all patients; in addition, bone re-ossification
was more rapid by our treatment than by the standard treatment.
Conclusion
The sclerotherapy of ABC is a routine procedure that we follow.
Recently, we introduced the injection of biocompatible bone-graft
substitute that accelerates bone re-ossification. A longer follow-up
and more case series are necessary to validate our data.

P-91
Safety and efficacy of Kiva-assisted augmented vertebroplasty
in the treatment of split vertebral fractures: effect on pain
reduction and height restoration during a 2-year follow-up
G. Velonakis1, D.K. Filippiadis2, C. Kelesis3, L. Reppas3,
E. Brountzos2, N.L. Kelekis1, A.D. Kelekis1
12nd Radiology Department, University General Hospital “Attikon”,
Athens, Greece, 22nd Dept of Radiology, University of Athens, Athens,
Greece, 32nd Department of Radiology, Division of Interventional
Radiology, Attikon University General Hospital, Athens, Greece
Purpose
To evaluate the safety and efficacy of augmented vertebroplasty
using a PEEK implant (Kiva) for treating lumbar or thoracic vertebral fractures (A2 according to the Magerl classification) and to analyze pain reduction, height restoration, and complications during a
2-year follow-up.
Material and methods
During a 2-year period, 21 painful split vertebral fractures (20
patients) were treated with percutaneous augmented vertebroplasty using a Kiva device. A numeric visual scale (NVS) questionnaire (0–10) was used for pain evaluation before the procedure
and during the follow-up. Imaging was performed by CT and X-ray
examination 1 day and 6, 12, and 24 months after the procedure. The
minimum craniocaudal diameter at the level of the fracture and the
maximum craniocaudal diameter at the middle of the fracture were
measured before the procedure and during the follow-up.
Results
Successful implant positioning was achieved in all patients. No
major clinical complication was observed. On comparing the mean
pain scores on the day before (8.56±1.413) and on the first day after
(1.44±2.220) the treatment, a decrease of 7.12 NVS units (p&lt;0.001)
was observed. Minimum and maximum vertebral height were
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increased by 56.58% and 13.7%, respectively, after the procedure
(p<0.001). Both pain relief and height restoration remained statistically significant during the follow-up period.
Conclusion
A2 Magerl thoracic or lumbar fractures were successfully treated
with augmented vertebroplasty using the Kiva implant. Further randomized studies including more number of patients are warranted
to confirm the effectiveness of the technique on pain reduction and
height restoration.

P-92
TIRADS classification of subcentimeter thyroid nodules: our
experience with fine-needle aspiration in 1094 patients
P.M. Falsarella, G.F. Mendes, A.R. Junior, J.R. Andrade, M.J.F. Neto,
J.T. Hidal, M.R.G. Queiroz, R.G. Garcia
Interventional Radiology, Hospital Israelita Albert Einstein, São Paulo,
Brazil
Purpose
Nowadays, the detection of subcentimeter thyroid nodules by ultrasound (US) is a common clinical situation. In the last decade, the incidence of thyroid cancer has increased especially due to increased
detection rate in screening exams. Almost 50% of these detected
thyroid cancers are carcinomas smaller than 1.0 cm in diameter. US
characteristics have been studied as predictors of thyroid malignancy and have been grouped under TIRADS classification. In this
study, we aimed to identify the relevant US characteristics and to
classify these subcentimeter thyroid nodules according to TIRADS
classification, thereby determining whether a patient should
undergo fine-needle biopsy.
Material and methods
We conducted a retrospective study from 2008 and 2016 in which
1094 subcentimeter thyroid nodules smaller than 1.0 cm in diameter that underwent fine-needle aspiration biopsy (FNAB) were evaluated. We classified them according to TIRADS classification and highlighted their main US characteristics.
Results
We assessed the value FNAB of thyroid nodules smaller than 1.0 cm
and correlated the sonographic criteria by comparing the obtained
results with the cytological findings in 1094 thyroid nodules. In
the analysis based on all nodules, the proportion of malignancies
among nodules classified as TIRADS 2 was 0.91% and that among
nodules classified as TIRADS 3 was 2.87%. Among nodules classified
as TIRADS 4A, 12.26% nodules with 4B classification, 34.43% with 4C
classification, and 66.6% among those with rating 5, this proportion
was 85.7%.
Conclusion
Thus, we concluded that TIRADS classification based on US characteristics may stratify the subcentimeter thyroid nodules with high
risk for malignancy.

P-93
MRI-guided high-intensity focused ultrasound: a new first-line
technique in the treatment of osteoid osteoma
R. Scipione1, A. Leonardi1, M. Anzidei1, C. Marrocchio1,
L. Chiurchioni1, A. Napoli2
1Department of Radiological, Oncological and Pathological Sciences,
Sapienza University of Rome, Rome, Italy, 2Radiological Sciences,
University of Rome La Sapienza, Rome, Italy
Purpose
To demonstrate that non-invasive ablation of osteoid osteoma with
MRI-guided high-intensity focused ultrasound (MRgFUS) is a safe,
effective and durable treatment option.
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Material and methods
Patients with typical clinical and radiological diagnostic findings
of osteoid osteoma, suitable for MRgFUS and anaesthesia, were
enrolled in a dual-centric study. Safety (rate of complications) and
clinical effectiveness (VAS reduction) of MRgFUS were evaluated
as primary outcomes, and tumour control (nidus ablation) at imaging were evaluated as secondary outcome. All patients underwent a
minimum follow-up of 3 years.
Results
Forty-five out of 50 screened subjects were enrolled and submitted
to MRgFUS. No treatment-related complications were observed. A
complete and durable response was achieved in 80% cases. Median
VAS pain score dropped from 8 to 0 at 1 week and at all subsequent
follow-ups (1, 6, 12, 24 and 36 month). Scores evaluating interference
of pain with sleep and physical and daily activities showed a similar
trend. Among subjects with partial response (20%), 4 underwent a
second treatment (3 with CT-guided radiofrequency ablation and 1
with MRgFUS) and 5 did not need any other treatment. All re-treated
patients achieved a VAS score of 0. Overall, 87% patients attained
and maintained a stable VAS score of 0 after MRgFUS treatment during follow-up. At the 3-year MRI, osteoid osteoma showed no vascularization in 32/42 (76%) patients.
Conclusion
MRgFUS is safe and effective in the treatment of osteoid osteoma.
This technique provides relevant advantages in the treatment of
such a benign, impairing disease mostly affecting a young population: no ionizing radiation, incisions, needles or complications.
MRgFUS is a candidate first-line treatment.

P-94
Cone-beam CT compared with multi-detector CT guidance
for percutaneous biopsy of bone lesions: comparison of technique, success rate, complications, and dose
J.P. Das, G.J. O‘Sullivan
Interventional Radiology, University College Hospital Galway, Galway,
Ireland
Purpose
Cone-beam computed tomography (CBCT) combines a flat panel
detector and a C-arm system allowing 3D reconstruction of the
imaged tissue and virtual navigation guidance during biopsy. We
compared CBCT with multi-detector CT (MDCT) guidance for percutaneous biopsy of bone lesions.
Material and methods
In total, 113 biopsies of bone lesions under CT guidance were performed in 108 patients between December 2010 and July 2016. Fiftyfive patients underwent biopsy under CBCT guidance (Dyna CT™,
Siemens, Erlangen, Germany) and 53 patients underwent biopsy
under MDCT guidance (Siemens Sensation™ 64-slice, Forchheim,
Germany). Patient demographics, bone lesion characteristics, and
size of and depth to the bone lesion were recorded. Comparison
of technical success, incidence of complications, and dose were
analyzed.
Results
Successful biopsy was performed in 53/56 (94.6%) patients in the
CBCT group and 52/57(91.2%) patients in the MDCT group (p=0.38).
The average bone lesion size was 6.5 cm in the CBCT group and 5.7
cm in the MDCT group (p=0.62). The depth to the target biopsy
site was 7.5±1.6 cm in the CBCT group and 6.9±0.8 cm in the MDCT
group (range 1.9–11cm, p=0.17). A sample was obtained in majority of biopsies using a 13-gauge needle (n=76). The mean procedure duration was 27 in the CBCT group and 31 minutes in the MDCT
group (p=0.54). The average effective dose was 62.6 mSv in the
CBCT group and 117.1 mSv in the MDCT group (p=0.04). No immediate complications were recorded in either group.
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Conclusion
CBCT guidance is comparable to MDCT guidance for biopsy of bone
lesions with similar technical success rates and with the advantage
of reduced dose and shortened procedure time.

P-95
Non-invasive MR-guided focused ultrasound (MRgFUS) therapy
is associated with bone integrity restoration in patients with
osteoid osteoma
R. Scipione1, A. Napoli2, A. Leonardi2, M. Anzidei1, L. Chiurchioni1,
C. Marrocchio1, C. Catalano3
1Radiological, Oncological and Pathological Sciences, Sapienza
University of Rome, Rome, Italy, 2Radiological Sciences, University of
Rome La Sapienza, Rome, Italy, 3Vascular and Interventional Radiology
Unit, Sapienza University of Rome, Rome, Italy
Purpose
To analyze MRgFUS outcomes for osteoid osteoma (OO) treatment and the relationship of residual nidus vascularity with bone
remodeling.
Material and methods
Patients with typical clinical and radiological findings of OO and
suitable for MRgFUS and anaesthesia were recruited. The study
was designed with an intention-to-treat protocol, and bone behavior was analyzed before and after MRgFUS; patients underwent CT
and dynamic contrast-enhanced (Gd-BOPTA, Bracco) MRI scans
yearly over a period of 3 years. Nidus perfusion was measured using
a semi-quantitative method; bone remodeling was determined
with CT scans for complete or partial restoration. Multivariate analysis was conducted to understand the relationship between imaging (CT and DCE-MRI) and clinical outcomes (VAS for pain), BMI, sex,
and age.
Results
Among 35 subjects recruited, 30 underwent MRgFUS, 28 had complete clinical benefits with VAS=0 during the follow-up, and 2
required retreatment with RFA at 1 month due to residual pain
(VAS=1–3). At 36 months, MRI evaluation showed absence of residual nidus perfusion in 76.7% of cases, with restitutio ad integrum in
30%. Multivariate analysis demonstrated that restoration is associated with absence of perfusion and patient age: subjects younger
than 18 years presented complete bone restoration, 0% residual perfusion, and complete clinical response, while older patients more
frequently showed variable results of healthy bones irrespective of
the clinical outcome. These results are independent of BMI and sex.
Conclusion
MRgFUS is an effective treatment option for OO; results are dependent on subject age, and patient selection may be influenced by this
factor in future when seeking complete bone restoration.

P-96

Abstract Book
Clinical Findings/Procedure
In the past decade, there were three cases in which the transvertebral biopsy technique was employed. All these cases were handled
by experienced musculoskeletal interventional radiologists. The
lesions were initially entered via the transpedicular route, followed
by entering the vertebral body and the target. In all cases, successful
tissue diagnoses were obtained. There was no complication.
Conclusion
Transvertebral biopsy employs the technique of spine biopsy and is
a safe and useful approach to target posterior mediastinal and retroperitoneal masses, particularly when the size and location limit
other options, and it can reduce the chance of pneumothorax or
paraspinal vascular injuries.

P-97
Role of interventional radiology in vertebral pathologies: a
pictorial assay
N.S. Shetty, S.N. Panbude, R.S. Chivate, S.S. Kulkarni, A.M. Polnaya,
M.H. Thakur
Department of Radiodiagnosis, Tata Memorial Hospital, Mumbai, India
Learning Objectives
To review different vertebral interventional techniques.
Background
There are various pathologies involving vertebrae causing significant morbidity to patients. Interventional radiological procedures
offer minimally invasive, safe and effective diagnostic/therapeutic
option to these patients. Some of the procedures are performed as
‘day care’ procedures. These procedures include CT guided biopsy,
radiofrequency ablation, sclerotherapy, embolisation, vertebral
body augmentation (vertebroplasty/kyphoplasty), etc.
Clinical Findings/Procedure
Pre-operative assessment of vertebral lesion is done with CT scan or
MRI. Pre-procedure work up includes CBC, coagulation profile, RFT,
etc. Most of these procedures are performed under local anesthesia and as day care and no fasting required. For procedures requiring
general anesthesia (e.g. radiofrequency ablation), overnight fasting
is required and patient requires admission.
These procedures are done under CT guidance (Siemens sensation
16 slice, Germany) or fluro guidance (Artis Zee, Siemens, Germany/
GE Innova 4100, General Electric Healthcare, USA).
Depending on type of procedure, biopsy needles, RFA electrode,
sclerosant (sodium tetradecyl sulphate, polydocanol or ethyl alcohol), embolisation materials (Polyvinyl alcohol or N-Acetyl Butyl
Cyanoacrylate.), bone cement (Polymethyl methacrylate) are used.
Conclusion
Vertebral interventional procedures offer minimally invasive, safe
and effective diagnostic and therapeutic options and has resulted in
significant reduction in morbidity.

P-98

Transvertebral biopsy of mediastinal and retroperitoneal
masses

Repeat percutaneous vertebroplasty at treated levels with
recurrent pain

V. Lau
Radiology, Queen Mary Hospital, Hong Kong, Hong Kong PRC
Background
Traditionally, posterior, mediastinal, and retroperitoneal masses
are biopsied using the paraspinal approach. However, in specific
cases, the size and location of the mass make it difficult to access
for biopsy. In addition, there is a high risk of complications such as
pneumothorax, vascular injury, or paraspinal hematoma. In these
circumstances, the transvertebral approach would be useful to perform tissue diagnosis in a safe manner.

K. Chosa1, K. Awai1, A. Naito2
1Diagnostic Radiology, Institute and Graduate School of Biomedical
Sciences, Hiroshima University, Hiroshima, Japan, 2Radiology, Chugoku
Rosai Hospital, Kure, Japan
Learning Objectives
To investigate the incidence and clinical significance of repeat percutaneous vertebroplasty (PVP) at treated vertebral bodies with
recurrent pain.
Background
Percutaneous vertebroplasty (PVP) is a minimally invasive procedure
involving the injection of bone cement within a collapsed vertebral
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body to treat painful osteoporotic compression fracture of the spine.
New fractures after PVP often occur at a different vertebral level.
However, recurrent pain arising from previously treated vertebral
levels rarely occurs after PVP. In this study, we evaluated the therapeutic benefit and safety of repeat PVP for recurrent pain at previously treated vertebral bodies.
Clinical Findings/Procedure
We retrospectively reviewed 1821 patients who had undergone
2876 PVPs with polymethylmethacrylate at our institution between
January 1999 and January 2017. Among the 1821 patients treated by
PVP, 28 (1.5%) underwent repeat PVP for recurrent pain at previously
treated vertebral levels. They suffered from refractory pain due to
refracture of cemented vertebrae or appearance of an intravertebral cleft. All patients experienced improvement in symptoms after
repeat PVP. No major complications occurred.
Conclusion
Repeat PVP is a safe and clinically effective procedure for patients
with recurrent pain arising at treated vertebral levels.

P-99
Double epidural blood patch injection (DEBIT) for treatment of
spontaneous acute cerebrospinal leak
E.X.Z. Yong, A. Jhamb, N. Parathithasan
Medical Imaging, St Vincent’s Hospital, Fitzroy, VIC, Australia
Learning Objectives
We aim to provide a more robust treatment option in the form of a
computed tomography-guided double epidural blood patch injection (DEBIT) for patients suffering from intracranial hypotension due
to an acute spontaneous non-iatrogenic cerebrospinal fluid leak.
Background
Epidural blood patches have been used to relieve symptoms associated with intracranial hypotension. Intracranial hypotension has
diverse origins and most cases result from a cerebrospinal fluid leak
that can occur after lumbar puncture, myelography, and spinal anesthesia or spontaneously. Iatrogenic leaks allow a more targeted
treatment approach with an epidural blood patch due to the knowledge of the location of the leak, while the origin of spontaneous
leaks is more covert. A lumbar approach is often considered given
the lower risk of spinal cord damage. However, it has a lower efficacy
rate when compared with a targeted one. Hence, in the treatment
of spontaneous cerebrospinal fluid spinal leaks, a double epidural
approach (DEBIT) allows for greater coverage of the spinal epidural
space with an autologous blood patch.
Clinical Findings/Procedure
Under computed tomography guidance, two 22-G spinal needles
are positioned within the epidural space via a translaminar approach
at C7-T1 and T12-L1 levels. The loss of resistance technique with
hand injection of air was used to ensure accurate positioning of the
needle tip before performing simultaneous injection with 20ml of
autologous venous blood. The patient remained in a supine position
for approximately 4 hours following the injections.
Conclusion
The DEBIT technique is a safe and effective method of treating spontaneous spinal cerebrospinal fluid leaks when a specific level is not
localized.
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P-100
Approaches for percutaneous vertebroplasty of the upper
cervical spine
I. Genah, B. Hamze, C. Parlier, V. Bousson, J.-D. Laredo
Musculoskeletal Radiology, Lariboisière Hospital, Paris, France
Learning Objectives
1. To describe different approaches for performing percutaneous
vertebroplasty of the upper cervical spine.
2. To present an original transvertebral approach using C1 and C2
under fluoroscopic control.
3. To discuss the advantages and disadvantages of these different
approaches.
Background
The craniovertebral junction is a critical skeletal site. Osteolytic processes put the bulb and spinal cord at risk. Surgical approaches to
this skeletal site carry a risk of complications such as vascular and
nervous wounds. In selected situations, interventional treatment
may obviate the need for a surgical approach or may be used with
surgery. Percutaneous cementoplasty because of its minimally invasive nature has been spread, developed, extended, and adapted to
other anatomical regions. However, percutaneous vertebroplasty
of the upper cervical spine is challenging because of the presence
of large vessels, nerves, and airway, which may intervene in the projected needle path. Due to the presence of various bone lesions,
several approaches are needed to avoid vital anatomical structures.
Clinical Findings/Procedure
In this presentation, we review the different approaches (anterolateral, transvertebral, posterolateral, lateral, and transoral) for vertebroplasty of the upper cervical spine, focusing on the relevant
anatomy, technical aspects, advantages, and limitations of each
approach.
Conclusion
Percutaneous vertebroplasty of the upper cervical spine is a treatment of choice for pain or instability when medication and surgery
are insufficient or impossible with the patients’ treatment. It can also
be coupled with surgery. Various approaches are available for optimal support, safety, and adaptability of each patient.

P-101
Use of 3D angiography to perform preoperative transarterial
embolization of musculoskeletal tumors
Y.-T. Lin1, S.-W. Hung1, Y.-M. Lin2, K.-H. Chen2, C.C.-C. Chen1
1Radiology, Taichung Veterans General Hospital, Taichung, Taiwan,
2Orthopaedics, Taichung Veterans General Hospital, Taichung, Taiwan
We demonstrated two cases of preoperative transarterial embolization (TAE) for unusual hypervascular tumors of the musculoskeletal system with a reduction in the intraoperative blood loss. These
tumors had non-predictable arterial supplies that were successfully embolized with the aid of 3D angiography and reconstruction
software.
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P-102

P-106

A very rare case of pseudoaneurysm within a pathological
vertebral fracture

CT-guided percutaneous vertebroplasty of a metastatic lesion
of C1 via the posterolateral approach

J. Narloch1, P. Piasecki1, M. Burbul2, K. Brzozowski1, P. Ziecina1,
M. Wojtkowski2, K. Kwiatkowski3
1Department of Interventional Radiology, Military Institute of Medicine,
Warsaw, Poland, 2Department of Orthopaedics, Military Institute
of Medicine, Warsaw, Poland, 3Department of Traumatology and
Orthopaedics, Military Institute of Medicine, Warsaw, Poland

L. Chen, C.-F. Ni
Interventional Radiology, First Affiliated Hospital of Soochow
University, Suzhou, China

A 61-year-old female with sudden onset of back pain (after mild
trauma) was found to sustain a pathological vertebral compression
fracture of Th5. On preoperative angiography, we found a pseudoaneurysm within the fracture site, which was successfully treated
endovascularly.

Clinical practice development
P-107

P-103

Personalised EVAR surveillance intervals based on stratification of individual patient risk of secondary intervention from
readily measurable parameters

Transarterial embolization and cryoablation of a giant left
shoulder intramuscular hemangioma
S. Wang
Radiology, University of Iowa, Iowa City, IA, United States of America
A 55-year-old man presented with left shoulder pain, weakness,
and an enlarged 8.9-cm intramuscular hemangioma of the supraspinatus muscle. The mass was successfully treated with transarterial bland embolization and cryoablation, after which the patient’s
shoulder pain and weakness resolved.

I.N. Roy, G. Czanner, S.R. Vallabhaneni
Institute of Ageing & Chronic Disease, University of Liverpool, Liverpool,
United Kingdom
WITHDRAWN

P-108
Potential role of arterial cone-beam CT in patients undergoing
transarterial embolization or transarterial infusion

P-104
Percutaneous nailing and cementoplasty for palliative
management of supra-acetabular iliac wing metastases
J. Mosseri1, J.-D. Laredo2, R. Nizard1
1Orthopaedic Surgery Department, Lariboisière University Hospital,
Paris, France, 2Radiologie ostéo-articulaire, Hopital Lariboisiere, AP-HP,
Paris, France
A minimally invasive technique that combined percutaneous nailing of the iliac bone with a customized nail and cementoplasty was
employed to perform an osteosynthesis of an extensive osteolytic
supra-acetabular iliac wing metastatic lymphoma.

P-105
Clinical and imaging results of a case of recurrent soft-tissue
liposarcoma of the leg treated with a mini-invasive technique
(CT-guided percutaneous radiofrequency ablation, RFA)
S. Quarchioni1, F. Bruno1, F. Arrigoni1, S. Mariani1, L. Zugaro1,
A. Barile1, C. Masciocchi2
1Biotechnological and Applied Clinical Sciences, University of L’Aquila,
L’Aquila, Italy, 2Division of Radiology, Department of Biotechnological
and Applied Clinical Science, University of L’Aquila, S. Salvatore
Hospital, L’Aquila, Italy
WITHDRAWN

A 42-year-old man with a painful metastatic left lateral mass lesion
of C1 received vertebroplasty under CT guidance via the posterolateral approach. Cement filling of the lesion and substantial pain relief
were achieved post-procedure and remained stable at the 2-month
follow-up.

Y.-D. Xiao, Z. Zhang
Department of Radiology, The Second Xiangya Hospital of Central
South University, Changsha, China
Purpose
To assess the potential efficacy of cone-beam CT (CBCT) in patients
with thoracic diseases undergoing transarterial infusion (TAI) or
transarterial embolization (TAE).
Material and methods
In total, 216 patients (127 males, 89 females; mean age, 56.1±14.7
years) with thoracic diseases, such as lung cancer, malignant mediastinal tumor, and hemoptysis, who underwent TAI or TAE were
enrolled in this retrospective study. All patients underwent bronchial arteriography to confirm the blood supply of the lesion. If necessary, intercostal or internal mammary arteriograms were obtained.
After obtaining arteriograms, an additional arterial CBCT was performed for each artery. Spinal cord and esophageal wall enhancements were recorded in both arteriogram and CBCT scans.
Results
Among the 216 patients, 296 bronchial arteriograms, 164 intercostal arteriograms, and 46 internal mammary arteriograms were
obtained. In bronchial arteriograms, 11 spinal cord enhancements
and 4 esophageal wall enhancements were observed at the rates of
3.7% (11/296) and 1.3% (4/296), respectively. However, in bronchial
arterial CBCT scans, 19 spinal cord enhancements and 10 esophageal
wall enhancements were observed at the rates of 6.4% (19/296) and
3.4% (10/296), respectively. Bronchial arterial CBCT was more effective than arteriography in detecting spinal cord and esophageal wall
enhancements. A similar finding was also obtained in the intercostal and internal mammary arteries. During the procedure, no severe
complications, such as spinal cord injuries, esophageal ulceration,
and broncho-esophageal fistula, developed.
Conclusion
Arterial CBCT is a potential tool for reducing severe complications in
patients with thoracic diseases undergoing TAI or TAE.
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P-109
Impact of chronic renal failure on safety and effectiveness of paclitaxel-eluting stents for femoropopliteal artery
disease: 24-month results of the Zilver PTX Japan Post-Market
Surveillance Study
Y. Ogawa1, H. Yokoi2, T. Ohki3, K. Kichikawa4, M. Nakamura5,
K. Komori6, S. Nanto7, E.E. O’Leary8, A.E. Lottes8, S.A. Snyder8,
M.D. Dake9
1Radiology, St. Marianna University School of Medicine, Kawasaki,
Kanagawa, Japan, 2Cardiovascular Center, Fukuoka Sanno Hospital,
Fukuoka, Japan, 3Vascular Surgery, Jikei University Hospital, Tokyo,
Japan, 4Radiology, Nara Medical University, Kashihara, Japan,
5Cardiovascular Medicine, Toho University Ohashi Medical Center,
Tokyo, Japan, 6Vascular Surgery, Nagoya University Graduate School
of Medicine, Nagoya, Japan, 7Superintendent, Nishinomiya Municipal
Central Hospital, Hyogo, Japan, 8Research Incorporated, Cook, West
Lafayette, IN, United States of America, 9Falk Cardiovascular Research
Center, Stanford University School of Medicine, Stanford, CA, United
States of America
Purpose
Favorable long-term outcomes of the Zilver PTX drug-eluting stent
(DES) in femoropopliteal lesions have been demonstrated. Chronic
renal failure (CRF) has been shown to be a risk factor for restenosis
and decreased limb salvage. The results of DES in patients with CRF
have not previously been reported. This study compares the results
of DES in patients with CRF with those in patients without CRF.
Material and methods
This retrospective analysis from the Zilver PTX Japan Post-Market
Surveillance Study included 321 patients with CRF and 584 patients
without CRF. Outcomes included freedom from target lesion revascularization (TLR), patency, and clinical benefit.
Results
Of the patients included in this subgroup analysis, 2-year data of 209
patients in the CRF group and 453 patients in the non-CRF group
were available. The two groups were similar in terms of lesion length
and the frequency of in-stent restenosis. Critical limb ischemia,
severe calcification, and diabetes were common in patients with
CRF, whereas total occlusion was common in patients without CRF.
Freedom from TLR rates were 81.4% and 84.9% (p=0.24), patency
rates were 70.7% and 70.3% (p=0.95), and clinical benefit rates were
74.1% and 82.5% (p<0.01) in patients with and without CRF at 24
months, respectively.
Conclusion
This is the first comparative study on outcomes of DES in femoropopliteal artery lesions in patients with and without CRF. These
results indicated that DES placed in femoropopliteal artery lesions
of patients with CRF is safe and effective with patency and TLR rates
similar to those in patients without CRF.

P-110
Clinical profiles of patients who underwent emergent interventional procedure for hemodynamically unstable severe trauma:
initial experience of an angiographic suite in the largest
regional trauma center in Korea
C.H. Jeon1, C.W. Kim1, H. Kwon1, C.Y. Park 2
1Radiology, Pusan National University Hospital, Busan, Korea, 2Trauma
Surgery, Pusan National University Hospital, Busan, Korea
Purpose
Patients with hemodynamically unstable trauma represent therapeutic challenges for the traumatologist, and interventional management is now regarded as essential. We conducted this retrospective study to determine the role of interventional procedure in
trauma care.
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Material and methods
We performed a retrospective review of 351 patients who had
undergone emergent interventional procedures at an angiographic suite of the largest regional trauma center in Korea between
November 2015 and January 2017. Clinical profiles of patients, angiographic and clinical success rates, recurrent bleeding rate, procedure-related complications, and clinical outcomes were evaluated.
Results
A total of 1060 patients with an injury severity score of more than 15
were transferred to the trauma center, and 351 (33.1%) patients were
referred to the angiographic suite. Transcatheter arterial embolization (TAE) was performed in 341 patients; all underwent CT angiography for the evaluation of arterial hemorrhage. TAE was performed
for hemorrhage associated with pelvic fractures (n=93), splenic lacerations (n=52), liver lacerations (n=44), renal lacerations (n=41), gastrointestinal bleeding (n=20), musculoskeletal injuries (n=11), and
other injuries (n=5). Stentgraft deployment, including thoracic endovascular repair, was performed in 10 patients. Initial hemostasis was
achieved in 330 (94.0%) patients. Rebleeding occurred in 11 patients,
and hemostasis was achieved with a second embolization.
Conclusion
Emergent interventional procedure is a safe and effective method
for hemostasis after traumatic vascular injuries. The full-time availability of an angiographic suite in the trauma center has served as a
front-line therapeutic intervention that prevents delays in definitive
bleeding control, and this improvement was enough to result in better clinical outcomes in trauma care.

P-111
Impact of structured vs. narrative fibroid MRI reporting on
procedural planning
A.I. Justaniah1, A. Franconeri2, B. Carney2, J. Fang2, H.-C. Hur3,
L.P. King3, R. Alammari3, S. Faintuch2, K.J. Mortele2, O.R. Brook 2
1Radiology, King Abdullah Medical City, Makkah, Saudi Arabia,
2Radiology, Beth Israel Deaconess Medical Center, Boston, MA, United
States of America, 3Obstetrics and Gynecology, Beth Israel Deaconess
Medical Center, Boston, MA, United States of America
Purpose
To evaluate the impact of structured vs. narrative fibroid MRI reporting on procedural planning as assessed by gynecologists and interventional radiologists.
Material and methods
Our IRB approved this HIPAA-compliant retrospective study and
waived informed consent. We reviewed 29 consecutive patients
with narrative fibroid MRI reports. These patients were re-interpreted using a structured reporting template established by gynecologists, interventional radiologists, and body MRI radiologists.
The presence of 19 key features and the usefulness of structured
vs. narrative reporting were evaluated by three gynecologists and
three interventional radiologists to assess the impact on procedural
planning. Statistical analysis was performed using Student’s t-test,
Fisher’s exact test, and Wilcoxon’s signed-rank test.
Results
Narrative reports missed more key features than structured
reports [7.3 ± 2.5 (range 3–12) vs. 1.2 ± 1.5 (range 1–7), (p<0.0001)].
Structured reports were more helpful in surgical planning and grade
determination by gynecologists [8.5 ± 1.2 (range 5–10) vs. 5.7 ± 2.2
(range 1–10), (p<0.0001)] and interventional radiologists [9.6 ± 0.6
(range 7–10) vs. 6.0 ± 2.9 (range 0–10), (p<0.0001)]. Similarly, structured reports were graded as easier to understand by gynecologists [8.9 ± 1.1 (range 6–10) vs. 5.8 ± 1.9 (range 2–9), (p<0.0001)] and
interventional radiologists [9.4 ± 1.3 (range 4–10) vs. 6.3 ± 1.8 (range
3–10) (p<0.0001)].
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Conclusion
Structured fibroid MRI reports miss less key features essential for surgical planning compared with narrative reports. Therefore, structured reports were more helpful to gynecologists and interventional
radiologists for surgical planning and easier to understand.

P-112
Predictive factors of 1-month mortality in spontaneous intramuscular hematoma
V.T. Tran1, S. Cohen2, B. Gallix1, L.-M.N.J. Boucher3, D.A. Valenti4,
A. Dohan1
1Radiology, McGill University Health Center, QC, Canada, 2MAUDE
Unit, McGill University Health Center, QC, Canada, 3Diagnostic and
Interventional Radiology, McGill University, Montreal, QC, Canada,
4Radiology, McGill University Health Center, Montreal, QC, Canada
Purpose
Spontaneous intramuscular hematoma (SIMH) is a life-threatening complication mostly in anticoagulation therapy. The purpose of
this retrospective cohort study was to evaluate predictive factors of
1-month mortality and to compare clinical and imaging characteristics in patients who underwent embolization vs those who did not
undergo embolization.
Material and methods
All consecutive patients from April 1, 2005 to February 1, 2017 with
SIMH diagnosed by CT were included. The clinical files, CT examinations, and procedure details of patients who underwent embolization were reviewed. Uni- and multivariate analyses were performed
to identify predictive factors of 1-month mortality.
Results
Sixty-eight consecutive patients were included. Ten patients
(14.7%) died at 1 month. Forty-six patients were undergoing anticoagulant therapy (67.7%) and overdosage was found in 6/46 (13%)
patients. Active bleeding on CT and the volume of hematoma were
not associated with increased mortality (50% vs 46.6%, P=0.84 and
1715±495 vs 1214±1166 cm3, P=0.15). In multivariate analysis, no
factor was identified to be associated with the 1-month mortality. The clinical condition was more severe in patients who underwent embolization than in those who did not undergo embolization (SAPSII score=26±12 vs 21±7, P=0.029), but despite this, there
was no difference in the mortality rate between the two groups
(5/32 vs 5/36, P=0.55).
Conclusion
SIMH is a severe condition with a high mortality rate. Although
patients with higher severity underwent embolization, no increase
in the mortality rate was found, suggesting that the treatment may
be efficient and useful in most severe patients. A randomized clinical
trial should be performed to draw definitive conclusions.

P-113
Comparison of the therapeutic efficacy of lymph node embolization using N-butyl cyanoacrylate with that of alcohol sclerotherapy in the management of symptomatic postoperative
lymphocele
S. Kim1, S. Hur1, H. Lee1, M. Lee1, H.-C. Kim1, H.J. Jae1, J.W. Chung1,
J.H. Park1, J. Lee2
1Radiology, Seoul National University Hospital, Seoul, Korea,
2Radiology, Severance Hospital, Seoul, Korea
Purpose
To compare the therapeutic efficacy of lymph node embolization
(LNE) using N-butyl cyanoacrylate with that of alcohol sclerotherapy
in the management of symptomatic postoperative lymphocele
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Material and methods
Patients who underwent sclerotherapy or LNE after drainage catheter placement for symptomatic postoperative lymphoceles from
2009 to 2016 were included in this single-center retrospective study.
Initial daily drainage amount, catheter indwelling time, and clinical
success rates of both treatment groups were determined and compared statistically.
Results
Thirty-one lymphoceles of 28 patients were included [sclerotherapy group (group A), n = 16; LNE group (group B), n = 15]. The initial drainages were larger in group B (271 mL vs. 365 mL, P = 0.391),
whereas the catheter indwelling time was longer in group A (25.3
days vs. 12.0 days, P = 0.273), although this difference was not statistically significant. The clinical success rate of LNE (group B) was
86.7%, which was significantly higher than that of sclerotherapy
(group A; 37.5%) with a P value of 0.009. No major complications
related to the procedure were reported in both groups.
Conclusion
LNE is a safe and effective treatment modality in comparison with
alcohol sclerotherapy in the management of symptomatic postoperative lymphocele.

P-114
TAE combined with systemic lanreotide treatment alleviated
the type III liver metastases burden of p-NET significantly and
rapidly
W. Yu1, F. Lian2, L. Shen1, Y.M. Liu1, W. Fan1, C. Wei1, L. Jiaping1,
J. Chen3
1Interventional Oncology, 1st Affiliated Hospital of Zhongshan
University, Guangzhou, China, 2Rheumatology and Immunology,
1st Affiliated Hospital of Zhongshan University, Guangzhou, China,
3Gastroenterology, 1st Affiliated Hospital of Zhongshan University,
Guangzhou, China
Purpose
To evaluate the effect of transcatheter arterial embolization (TAE)
combined with systemic lanreotide treatment of type III liver metastases of neuroendocrine tumors of the pancreas (p-NET).
Material and methods
From September 2015 to December 2016, this retrospective study
enrolled 10 p-NET patients. There were all stage IV pancreatic neuroendocrine tumors. In total, 7/10 were Grade 2 and 3/10 were Grade 3.
These patients underwent 16 rounds TAE using 100–300 μm PVA as
the embolism material. All patients underwent systemic therapy of
40 mg lanreotide per month. All patients underwent pre- and postTAE (1, 3, and 6 months) CT scans to evaluate the liver lesions according to mRECIST criteria.
Results
During the study, the disease control rate was 80%, including 1/10
CR, 3/10 PR, and 4/10 SD. One of two PD patients died during the
study 4 months after the second TAE. The overall response rate was
40%. No acute serious complications occurred after the first week of
TAE. The common complications were fever, upper abdomen pain,
and vomiting. These complications could be easily reduced by using
short-acting somatostatin simultaneously. Overall, 8/10 patients
reduced the dosage of lanreotide to 20 mg per month 3 months
after the first TAE.
Conclusion
TAE combined with systemic lanreotide treatment could alleviate
the type III liver metastases burden of p-NET significantly and rapidly. Most patients could reduce lanreotide dosage 3 months after
the first TAE. However, its long-term effect remains to be further
studied.
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P-115
Prospective clinical and pharmacological evaluation of the
Delcath System’s second generation (GEN2) hemofiltration
system in patients undergoing percutaneous hepatic perfusion
with melphalan
T.S. Meijer, E.M. De Leede, M.C. Burgmans, C.H. Martini,
F.G.J. Tyl, J. Vuyk, A.R. van Erkel, C.J.H. van der Velde, E. Kapiteijn,
A.L. Vahrmeijer
Radiology, LUMC, Leiden, Netherlands
Purpose
To analyze the pharmacokinetics and toxicity of percutaneous hepatic perfusion (PHP) with melphalan using a new Delcath
System’s second generation (GEN2) filter in patients with hepatic
metastases and compare this with first generation filters.
Material and methods
From February 2014, two prospective phase II studies were initiated in patients with hepatic metastases from ocular melanoma
or colorectal cancer. In 10 PHP procedures performed in the first 7
enrolled patients, blood samples were obtained to determine filter efficiency and systemic drug exposure. PHP was performed with
melphalan 3 mg/kg with a maximum dose of 220 mg. Complications
were assessed according to CTCAE v4.03. Response was assessed
according to RECIST 1.1.
Results
Pharmacokinetic analysis of blood samples showed an overall filter efficiency of 86% (range 71.1%–95.5%). The mean filter efficiency
decreased from 95.4% 10 minutes after the start of melphalan infusion to 77.5% at the end of the procedure (p=0.051). Bone marrow
depression was observed after up to 80.0% in 10 procedures, but
was self-limiting and mostly asymptomatic. No hypotension-related
complications or procedure-related mortality occurred.
Conclusion
The GEN2 filter had a higher melphalan filter efficiency than the firstgeneration filter and a more consistent performance. PHP with the
GEN2 filter appears to have an acceptable safety profile, but this
needs further validation in larger studies.

P-116
A structured approach to mortality and morbidity meetings in
interventional radiology
R. Shah1, S.V. Patel2, S. Bandula3, M. Walkden4
1UCL Medical School, University College London, London, United
Kingdom, 2Department of Radiology, Leicester Royal Infirmary,
Leicester, United Kingdom, 3UCLH Interventional Oncology, University
College London, London, United Kingdom, 4Radiology, UCLH, London,
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Results
Over the 6-month period, 15 adverse events were reviewed at the
M&M meeting. Fourteen adverse events were given a Clavien–
Dindo classification of ≤3, 4 resulted in moderate harm, no severe
harm was recorded, and 3 were unanticipated complications.
Recommendations included repeat M&M discussion in 3 cases;
opportunities for further education and training in 2 cases and a
change in departmental protocol in 1 case. A summary report of
M&M data was submitted to the departmental clinical governance
and hospital quality and safety committees.
Conclusion
Interventional radiology M&M meetings are an important clinical
governance tool. By introducing a structured system, the detection
and potential to effect significant improvements in patient safety
can be maximized.

P-117
Technical effectiveness of computer-assisted thermal ablation
of malignant liver tumors: initial results
L.P. Beyer, C. Stroszczynski, P. Wiggermann
Radiology, University Hospital Regensburg, Regensburg, Germany
Purpose
To compare the technical effectiveness (absence of residual tumor
tissue on CECT and CEMRI performed 6 weeks after treatment) of
computer-assisted and CT–fluoroscopy guided free-hand ablation of
malignant liver tumors.
Material and methods
We retrospectively analyzed 196 thermal ablations of liver tumors
(172 microwave and 24 radiofrequency ablations) in 104 patients
(23 women, 81 men, mean age 61 years). Seventy-seven procedures were performed using CT–fluoroscopy by two interventional
radiologists (>300 ablations done); the other 119 cases were undertaken with stereotactic or robotic guidance. All patients underwent
6-week follow-up examinations, including contrast-enhanced CT
and MR imaging. The technical effectiveness was retrospectively
evaluated by a consensus reading of two experienced radiologists.
Results
Follow-up after 6 weeks showed complete ablation in 101 of 119
(84.9%) computer-assisted and 56 of 77 (72.7%) manual ablations,
with the difference being significant (p = 0.04).
Conclusion
The computer-assisted approach for thermal ablation of malignant
liver tumors using stereotactic or robotic navigation is in ascendancy over the CT–fluoroscopy guided manual approach concerning the technical effectiveness.
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Purpose
Interventional oncology (IO) has led to increasing numbers of complex interventions being performed in radiology departments.
Ensuring patient safety remains a priority, and the mortality and
morbidity (M&M) meeting is an important forum for discussing
deaths and complications. These meetings have the potential to initiate important improvement measures and provide accountability
that is vital for patient safety and professional learning.
Material and methods
We proposed a structured M&M review process for interventional
radiology that allowed systematic evaluation of adverse events with
a focus on improving safety and accountability, rather than individual culpability. The framework included adverse outcome categorization, qualitative assessment of patient harm, evaluation of system or process failures, and recommendations for action. This system was implemented in our single tertiary IO centre, and over a
6-month evaluation period, data was collected and reviewed.

Does emergency interventional radiology induce intraprocedural hypothermia
Y. Tanahashi1, H. Kondo1, M. Yamamoto1, T. Yamamoto1,
T. Yokoyama1, T. Sugawara1, H. Kuwamura1, H. Kawada2,
S. Goshima2, M. Matsuo2, H. Oba1, S. Furui1
1Radiology, Teikyo University School of Medicine, Tokyo, Japan,
2Radiology, Gifu University Hospital, Gifu, Japan
Purpose
To evaluate body temperature (BT) changes during emergency
interventional radiology (IR) procedures.
Material and methods
Consecutive 121 patients underwent emergency IR during 19
months. fifty-seven patients were excluded because of no data
on bladder temperature (n = 55) and mechanical error (n = 2). The
remaining 64 patients (mean age, 59.8 years; range, 17–96 years)
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were enrolled. Bladder temperature before and after IR procedure,
clinical manifestation, blood tests, and prognosis were assessed.
Hypothermia was defined as BT below 36.0°C.
Results
All procedures were successfully performed. Seventeen patients
(26.6%) suffered from hypothermia after procedures (postprocedural hypothermia). Among them, 15 patients (88.2%) were in hypothermia from the beginning of procedures (P = 1.00). Univariate
analysis showed that shock index (SI), hypothermia at arrival, transfusion volume, prothrombin ratio (PR), and lactate were significantly
related to postprocedural hypothermia (P = 0.020, 0.007, 0.004–
0.012, 0.001, and 0.006). Multivariate analysis showed that SI (odds
ratio, 13.2; P = 0.008), hypothermia (odds ratio, 7.65; P = 0.009), and
PR (odds ratio, 0.95; P = 0.009) at arrival were associated with postprocedural hypothermia. Second session of IR was performed in 3
patients (17.6%) for postprocedural hypothermia and in 2 patients
(4.3%) in the normothermia group (P = 0.112).
Conclusion
Our result revealed that IR procedures would not induce intraprocedural hypothermia. However, patients with higher SI, hypothermia,
and prolonged PR at arrival are at a risk for hypothermia and need
appropriate warming during the IR procedure.

P-119
Uterine fibroid embolization (UFE) performed in an outpatient
clinic reduced costs and increased the amount of procedures
N. Kisilevzky
Interventional Radiology, Endovascular Center, São Paulo, Brazil
Purpose
To report the results of a UFE program run in an outpatient clinic
(OC) in comparison with those of a similar clinical program run in a
regular general hospital (GH).
Material and methods
During a 4-year period (2013–2016), 825 patients were evaluated to
have UFE. Overall, 711 patients met inclusion criteria and 679 (95.4%)
had some healthcare insurance. Patients were referred to perform
the procedure either in an OC or in a GH. Clinical protocol and UFE
technique were identical in both places. Differences were imaging
facility (fixed machine in the GH vs mobile C arm in the OC) and revenue method (fee for service in the GH vs managed care in the OC).
Decision to perform the procedure at each institution was taken
upon insurance or patient approval.
Results
Overall, 188/359 (52.36%) patients underwent UFE in the OC, while
66/320 (20,62%) underwent UFE in the GH. Among 32 patients
having no insurance, 24 (75%) underwent the procedure in the
OC, 2 (6,25%) underwent the procedure in the GH, and 6 (18,75%)
declined to perform the procedure. The mean total cost of UFE was
$ 37.568,00 in the GH vs $23.490,00 in the OC. There were no differences in supplies consumption, hospital stay, or outcome.
Conclusion
Performing UFE in an OC is safe and efficient similar to performing the procedure in a GH. However, the lower price achieved in OC
makes the procedure more attractive to be approved by insurance
companies and patients having no insurance.
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P-120
Laser guidance reduces the number of control CT scans in all
phases of the learning curve in CT-guided needle punctures: a
phantom study
M. Kroes1, S.P. Hoogendoorn1, F. de Lange2, Y. Hoogeveen1,
L.J. Schultze Kool2
1Radiology and Nuclear Medicine, Radboud University Medical Center,
Nijmegen, Netherlands, 2Radiology, Radboud University Nijmegen
Medical Center, Nijmegen, Netherlands
Purpose
To assess whether using laser guidance can shorten the training and learning curve of radiology residents in CT-guided needle
punctures.
Material and methods
Fourteen trainees were divided into two groups to perform needle punctures using either laser guidance or freehand technique in
a paraffin-gel phantom. Training was in four sessions at one-week
intervals. Each session entailed performing three simple and three
difficult punctures. Each trainee participated in three sessions using
either laser guidance or freehand technique. For the fourth session,
the trainees switched technique to measure the effect of training.
For each puncture, needle placement time, number of control scans,
and accuracy were obtained.
Results
For both techniques, the learning curve showed a reduction in the
needle placement time across the three consecutive sessions: 36%
for simple and 42% for difficult punctures in the freehand group and
43% and 51%, respectively, in the laser group. In the third session,
the laser group required fewer scans for needle positioning than the
freehand group: one versus three scans (P < 0.001). Puncture accuracy did not differ between groups (P = 0.64). For the fourth technique-switching session, the only difference in comparison to the
third session was needle placement time for difficult punctures
using the freehand technique; time increased by 1.50 s/cm during
the fourth session (P = 0.043).
Conclusion
The learning curve using either laser or freehand technique is equal
in terms of accuracy and time. Importantly, using laser guidance, a
significantly lower number of control scans was required, signifying
less radiation exposure to a patient.

P-121
A simple and safe method to preoperatively locate small
peripheral pulmonary nodules not involving the visceral
pleura
B. Zhou
Interventional Radiology, Fudan University Zhongshan Hospital,
Shanghai, China
Purpose
Currently, percutaneous computed tomography (CT)-guided hookwire placement is the most common method for the preoperative
location of small peripheral pulmonary nodules (SPPNs). However, it
is sometimes accompanied by complications, such as displacement
of the hook or persistent pulmonary air leakage. Here, we report a
simple and safe method to preoperatively locate the small peripheral pulmonary nodules not involving the visceral pleura.
Material and methods
Preoperative CT scans were performed 1 hour to 24 hours before
thoracoscopic wedge resection. Under CT guidance, the 22G puncture needle was inserted into the lung tissue until a distance of 5
mm to the lesion. Then medical glue (α-cyanoacrylate) was injected
in the lung tissue through the needle. Immediately, a hard and solid
glue stick was located just near the SPPN, which was quite easy to
see and touch when the lung collapsed during the operation.
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Results
A total of 210 patients with 298 SPPNs were included in this study.
The lesion size was 8.1 (3.5–21) mm. The distance from the lesion
to the visceral pleura was 16.5 (6–25) mm. Wedge resection under
VATS was successful in all cases. The postoperative histology diagnosis was primary lung cancer (n=166), metastatic lung cancer (n=32),
and benign lesion (n=12). No relevant complications were observed,
especially pertaining to air leak or bleeding, which could be avoided
due to the characteristic effect of α-cyanoacrylate. Meanwhile, displacement was impossible. Besides, not touching the lesion could
avoid its fracture and dissemination.
Conclusion
CT-guided α-cyanoacrylate injection is a simple, effective, and safe
technique for the location of SPPNs when difficulty in recognition is
anticipated.

P-122
Radiofrequency ablation for symptomatic benign thyroid
nodules: a single-center experience with 470 patients
V.A. Solovov, A.E. Orlov, A.A. Makhonin, M.O. Vozdvizhenskiy
Interventional Radiology, Samara Oncology Centre, Samara, Russian
Federation
Purpose
The usual treatment of patients with symptomatic and autonomously functioning benign thyroid nodules was surgery until the
advent of new techniques, such as radiofrequency ablation (RFA).
This study aimed at estimating the efficacy of RFA of benign thyroid
nodules.
Material and methods
The retrospective analysis included the results of treatment of 470
patients with symptomatic benign tumors of the thyroid gland
who underwent RFA at the Samara Oncology Center. Among the
patients, 98 (20.6 %) patients had autonomously functioning thyroid nodules with hyperthyreosis and 372 (79.4 %) had symptomatic ones. The thyroid image reporting and data system (TIRADS)
was used for ultrasound estimation. TIRADS 2 and TIRADS 3 included
38% and 62% patients, respectively. The mean follow-up was 21
(3–36) months.
Results
RFA reduced the nodule volume by 70% after 6 months and by
84% after 1 year, and it was an effective method for treating nodule-related clinical problems and “hot” nodules. The thyroid status normalized in 2 months. Cosmetic results were excellent in 96%
patients.
Conclusion
RFA was effective and safe for treating benign thyroid nodules. RFA
had no serious complications, and it might be recommended for
treating benign thyroid nodules as the first-line of treatment.

P-123
Determination of inferior vena cava diameter: is it true on cava
venography?
Y.-D. Xiao, Z. Zhang
Department of Radiology, The Second Xiangya Hospital of Central
South University, Changsha, China
Purpose
On cross-sectional imaging, inferior vena cava (IVC) always shows
an irregular shape, which may lead to an inaccurate diameter measurement. The purpose of this study was to (a) compare the discrepancy between anteroposterior projection diameter (PD) on crosssectional CT and calculate a hypothetical diameter (HD) based
on IVC circumferences and (b) to determine whether differences
exist between PD and HD and how often they can affect IVC filter
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selection, i.e., whether one method calculates the IVC diameter as
≤28 mm and the other method calculates the diameter as >28 mm.
Material and methods
A total of 3056 patients who underwent abdominal contrastenhanced CT were enrolled. The following parameters were measured on cross-sectional CT: (a) the anteroposterior PD and (b) the
cross-sectional circumference of IVC. PD and HD were compared
using Mann–Whitney U test. Cohen’s Kappa test was used to evaluate the agreement of measurement consistency between PD and
HD where one yielded a diameter of >28 mm and the other yielded a
diameter of <28 mm.
Results
The results of our study showed that HD was significantly smaller
than PD (19.7±14.6 vs. 23.1±15.2, P<0.05), indicating that the IVC
diameter on vena cavography is always overestimated. On performing a Cohen’s Kappa test, an agreement of consistency for the diameter of 28 mm was poor with a Kappa coefficient of 0.36.
Conclusion
PD is unreliable for determining the IVC diameter because of the
irregular shape of IVC. Based on the circumference, the calculated
diameter may be useful for determining the true IVC diameter.

P-124
Technical implications for endovascular treatment under
percutaneous cardiopulmonary support (PCPS)
M. Yamamoto, H. Kondo, Y. Tanahashi, T. Yokoyama, T. Sugawara,
T. Yamamoto, H. Kuwamura, H. Oba, S. Furui
Radiology, Teikyo University School of Medicine, Tokyo, Japan
Learning Objectives
1. To deepen the knowledge about altered hemodynamics during
the use of PCPS.
2. To describe technical pitfalls and potential complications of
endovascular treatment.
3. To summarize technical implications for performing angiography and using embolic materials.
Background
PCPS is a powerful life support system for severe heart failure, fatal
arrhythmia, or cardiac arrest. The use of PCPS enables us to perform
endovascular treatment for vessel injuries and idiopathic hemorrhages by stabilizing hemodynamics and preventing the progression to multiple organ failure through PCPS insertion; however,
endovascular intervention under altered systemic circulation during
the use of PCPS involves multiple complication risks, including cerebral infarction and myocardial infarction. We demonstrate a safe and
feasible technique to perform endovascular treatment based on our
experience and physiological considerations of altered blood circulation under PCPS.
Clinical Findings/Procedure
1. Description of systemic hemodynamics during the use of PCPS;
heart and brain are perfused by non-pulsatile backward circulation from extracorporeal circuit through femoral artery.
2. Summary of technical implications for performing aortography
and using embolic material:
(i) Angiography should be performed so as to capture the pigtail
catheter placed at the periphery of the target site because of the
backward blood flow.
(ii) Special care should be taken at the moment of delivery of
embolic materials because of the risk of cerebral infarction and
myocardial infarction.
Conclusion
We illustrate a theoretically safe and feasible endovascular technique under PCPS with physiological considerations. Familiarity with
hemodynamics under PCPS will provide opportunities to IRs to get
involved in emergency management under critical care settings.
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P-125
Usage and applicability of cyanoacrylate in V and IR
J. Urbano, M.E. Arias-Laverde, M. Cabrera Gonzalez,
A. Alonso Burgos
Vascular & Interventional Radiology, Jiménez Díaz Foundation
University Hospital, Madrid, Spain
Learning Objectives
To show the usage, indications, strengths, and weaknesses of cyanoacrylate liquid embolics in the field of V and IR. We explain the technical aspects, cautions, and advices for proper handling. Different
outstanding examples will be shown based on the experience of
340 cases.
Background
N-butyl-2-cyanoacrilate is a biocompatible acrylic glue with CE Mark.
The original indication for intravascular use began during the 90s
to treat AVM in neuroradiology. Cyanoacrylate is a colorless, waterdense, highly adhesive, and radiolucent liquid substance. It has a
characteristic smell and hemostatic and bacteriostatic properties.
It polymerizes in contact with any biological fluid, making a solid
cast that causes an irreversible occlusion of blood vessels or visceral ducts. The polymerization time is 30–90 seconds at a temperature of 45°C–90°C. After embolization, the glue is slowly removed by
means of a hydrolytic breakdown process that takes months or years
according to the amount of glue and type of tissue.
Clinical Findings/Procedure
Cyanoacrylate has to be mixed with lipiodol to obtain radiopacity.
The polymerization time also is modulated by the ratio of glue/lipiodol. The catheter has to be flushed and primed with a non-ionic
liquid to prevent intra-catheter polymerization before the injection.
Catheter requirements, the method and speed of the injection, and
the product concentration are exposed and supported with the different real cases.
Conclusion
Cyanoacrylate is a very effective, quick, and cheap liquid embolic.
It causes irreversible embolization. The proper use of intravascular
cyanoacrylate has a learning curve.

P-126
Current status of liver transplantation in the United States and
the role of interventional radiology (IR)
A.S. Niekamp, V.R. Surabhi, J.S. Bynon, A.K. Pillai
Department of Diagnostic & Interventional Imaging, University of Texas
at Houston, Houston, TX, United States of America
Learning Objectives
1. To provide an overview of the history of organ allocation for
liver transplantation.
2. To review the current organ allocation system and United
Network of Organ Sharing (UNOS) criteria for liver transplantation.
3. To present varying types of liver transplantation and describe
the role of IR in liver transplantation.
Background
Hepatocellular carcinoma (HCC) is the most common liver cancer and third highest cause of cancer-related mortality. Treatment
options include surgical resection, liver transplantation, and ablation for early-stage disease. Transplantation, guided by the recently
updated UNOS criteria, offers the best overall survival for early-stage
disease. The demand far exceeds the number of available transplantation organs.
Clinical Findings/Procedure
Transplantation eligibility is determined using the Milan criteria and
model for end-stage liver disease (MELD) score. A MELD exception
score prioritizes patients with HCC due to increased mortality. To
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standardize the imaging characteristics that determine transplantation eligibility, the UNOS criteria was introduced. Recently, application of the MELD exception score was delayed to 6 months due
to imbalances in transplantation opportunities between candidates
with HCC exceptions and those with MELD score-based allocation
priority. A tubular illustration of the organ allocation system with
UNOS criteria will be presented. Subsequently, the varying techniques of liver transplantation and the role of IR in early-stage disease will be discussed via clinical examples. A brief overview of complications of liver transplantation pertaining to percutaneous interventions will also be presented.
Conclusion
Liver transplantation offers the best chance of cure in HCC patients.
A thorough understanding of organ allocation, liver transplantation
techniques, and roles of IR in both pre- and postoperative management is crucial.

P-127
C-arm cone-beam computed tomography in interventional
oncology: technical aspects and clinical applications
E.M. Fumarola1, C. Floridi2, S.A. Angileri3, F. Morelli1, F. Pesapane1,
A.M. Ierardi3, A. Sacrini1, A. Magenta Biasina3, G. Carrafiello1,
F. Patella1
1Diagnostic and Interventional Radiology, University of Milan, Milan,
Italy, 2Radiology, Fatebenefratelli Hospital, Milan, Italy, 3Radiology and
Interventional Radiology, ASST Santi Paolo e Carlo, Milan, Italy
Learning Objectives
In this poster, we want to highlight the technical aspects and clinical applications of C-arm cone-beam computed tomography (CBCT)
imaging and navigation and explore its utility for common locoregional oncological treatments.
Background
CBCT is a new imaging technology that enables acquisition of crosssectional imaging with modern angiographic systems equipped
with a flat panel detector; it allows the combination of tomography
with conventional 2D angiographic imaging and dedicated software
during interventional procedures to plan treatment, navigate/position the catheter or device, monitor the treatment, and assess the
final result.
Clinical Findings/Procedure
CBCT can be very effective during embolotherapy procedures in the
visualization and localization of hepatic, renal, prostate, and renal
lesions; in tumor-feeding vessel identification; and in therapy assessment. CBCT may also enable ablation procedures requiring CT guidance in the interventional fluoroscopy/angiography suite without
CT and without impacting workflow, especially in facilities without a
dedicated IR CT. Once the ablation is complete, repeat CBCT can be
performed to rule out periprocedural complications and assess the
adequacy of the ablation zone.
Conclusion
CBCT imaging is a new and empowering imaging technology to add
to the arsenal of the interventional radiologist/interventional oncologist; thus, CBCT is expected to become a mainstay imaging modality in tumor embolotherapy. Multimodality navigation, semi-automatic fusion, semi-automatic vessel detection, dual-phase CBCT,
ablation planning, and synergy with ultrasound are early and emerging options, the added values and potential advantages of which are
in the process of being defined. Certainly, CBCT is one of the most
interesting and empowering IR/IO tools to emerge in recent times.
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P-128
Introduction of interventional radiology in a resource-limited
nation: our initial Rwanda experiences
J.F.B. Chick1, N. Chauhan2
1Vascular and Interventional Radiology, University of Michigan Health
System, Ann Arbor, MI, United States of America, 2Section of Vascular
and Interventional Radiology, Cleveland Clinic, Cleveland, OH, United
States of America

Background
Medical intervention has supplanted more invasive surgical techniques for both diagnosis and therapy in economically developed
nations. In a setting of low physician-to-population ratios, insufficient nursing care, medical supply shortage, and lack of basic
healthcare infrastructure, such as those in Rwanda, minimally invasive interventional radiology would greatly benefit patients and the
healthcare system.
Clinical Findings/Procedure
Over a three-week period, nine image-guided procedures were performed, including the first two computed tomography-guided biopsies completed in Rwanda, four ultrasound-guided biopsies, two
ultrasound-guided catheter drainages, and one ultrasound-guided
aspiration at the Centre Hospitalier Universitaire Kigali in Rwanda.
Nine procedures were technically successful (100%), as defined by
successful image-guided placement of the biopsy device or drainage catheter. One mild complication, a post-procedural hematoma,
and one major complication, sepsis requiring the addition of antibiotics, were reported.
Conclusion
This exhibit discusses the initial experiences and outlines the benefits, feasibility, challenges, and future directions of image-guided
procedures in resource-limited nations. Moreover, it highlights lessons learned and serves as a call for diagnostic and interventional
radiologists to become more actively involved in international
health outreaches.

P-129
Value-based healthcare: the role of interventional radiology
A. Vari
Radiology, Radiation Therapy and Oncology, Sapienza University
School of Medicine, Rome, Italy
Learning Objectives
1. To learn about the Triple Aim initiative (Institute for Healthcare
Improvement, 2007) and the Imaging 3.0TM program (American
College of Radiology, 2014).
2. To understand the concept of value-based healthcare, its
theoretical background, and the economical and professional
implications regarding the practice of interventional radiology
(IR) in Europe.
3. To figure out the role of IR in the changing scenario of
healthcare systems and how can the specialty best fit into this
new framework by overcoming the existing drawbacks.
Background
Health systems all over the world are struggling to move from a supply-driven system to a patient-driven system. Promoted by the Triple
Aim initiative and the Patient Protection and Affordable Care Act of
2010, value-based healthcare is a new model that defines value as
patient health outcomes per dollar spent. In this ideological re-engineering, integrated multidisciplinary teams focus on specific medical conditions, with outcomes and costs measured throughout the
total cycle of care. Concurrently, the American College of Radiology
launched Imaging 3.0TM, an initiative to highlight the value radiologists can deliver beyond the interpretation of images.
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Clinical Findings/Procedure
IR ideally meets both Triple Aim and Imaging 3.0TM criteria: it is
effective and delivers quality care less invasively, is poised for
growth, provides longitudinal care, is integrated in collaborative
teams, and enables health systems to provide greater indigent care
using fewer resources and maximize reimbursement under valuebased payment models.
Conclusion
In spite of the potential of IR, its contributions, and its recognition as
a primary specialty (USA), there are several drawbacks to a full inclusion of IR in the framework of value-based healthcare models.

P-130
From jelly to virtual reality: simulation-based education in
interventional radiology
J. Kyaw Tun1, M.R. Akhtar2, J. Siddiqui3, J.-Y. Chun3, O.S. Jaffer2,
D.E. Low3
1Interventional Radiology, Barts Health NHS Trust, London, United
Kingdom, 2Diagnostic Imaging Department, Barts Health NHS Trust,
The Royal London Hospital, London, United Kingdom, 3Radiology,
Royal London Hospital, London, United Kingdom
Learning Objectives
1. To understand the role of simulation-based training and
assessment in interventional radiology (IR).
2. To understand the principles and theory of simulation-based
education.
Background
Within IR and the wider healthcare sector, there has been an increasing recognition of the potentials of simulation-based education. The
simulation technologies used in IR education encompass a wide
range of devices from low-cost home-made part-task trainers to virtual reality with full angiosuite reproduction. Simulation can be a
means of providing patients a “risk-free” training, especially for novices prior to performing procedures on patients for the first time.
There is also increasing evidence for using simulation in the assessment of competency.
Clinical Findings/Procedure
This poster will discuss simulation-based education in IR in terms of
the following:
• types of simulation modalities from low to high tech
• terminology used in the simulation literature
• current education theory guiding the use of simulation
• overview of the current evidence in terms of training effectiveness
and assessment validity
• practical aspects of implementing a simulation-based training programme in IR
• future developments such as patient-specific simulation
Conclusion
There is proven merit in using simulation to augment competency
development in IR. However, successful implementation of simulation-based training requires an understanding of the various technologies and the underpinning educational principles and the consideration of costs and faculty development.
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P-131
Cost analyses: a primer for the interventional radiologist
J.D. Morrison, C.E. Ray, Jr.
Radiology, University of Illinois at Chicago, Chicago, IL, United States of
America
Learning Objectives
1. To understand methodologies used in cost analyses in medicine.
2. To understand the importance of cost analyses in demonstrating the importance of interventional radiology procedures.
3. To explain the benefits and limitations of cost analyses
performed for interventional radiology procedures.
Background
As the price of healthcare continues to increase, it has become
increasingly important to evaluate the cost and benefit of competitive medical procedures and treatments. By evaluating both cost
and outcomes, cost analyses allow comparisons across studies and
interventions. Depending on the perspective, the outcomes, costs,
and importance of an intervention can vary widely. The purpose
of this poster is to introduce the reader to the basic premises of
cost analyses and methodologies used for such investigations and
explain the benefits and limitations of the different methodologies.
Clinical Findings/Procedure
Cost analyses follow strict methodologies similar to basic, translational, or clinical science investigations. The important components of cost analysis methodologies include the following. First,
which methodology will be used, e.g., cost minimization, cost utility,
and cost effectiveness. Second, from what perspective is the analysis performed, i.e., who pays for the intervention? Third, what is the
outcome evaluated, e.g., overall survival, freedom from subsequent
interventions, and quality-adjusted life years. Each of these issues
will be discussed in this poster presentation.
Conclusion
Interventional radiology procedures are perceived to be very expensive. Only by evaluating the cost and effectiveness of these procedures relative to other treatment options can their value be truly
determined.

P-132
Social media in interventional radiology: friend or foe
S. Binkhamis1, T.A. Rana2, F.H. Alaeddin2, M.F. Badran2, B. Safar2,
A.M. Elsaadany2
1Radiology, King Saud University Medical City, Riyadh, Saudi Arabia,
2Radiology, King Faisal Specialist Hospital & Research Centre, Riyadh,
Saudi Arabia
Learning Objectives
We intend to share our experience of the use of social media in practice development to connect with patients, promote services and
improve the quality of care.
Background
The use of social media has played a significant role over the past
few years in many fields for private as well as professional purposes.
It has also gained a lot of attention in recent years in many diagnostic and interventional services across North America and Europe.
Despite its widespread adoption internationally, this technology has
been significantly unexplored in the Middle East.
Clinical Findings/Procedure
Saudi Arabia has one of the highest per capita YouTube and active
Twitter users in the Arab region. We have been using several social
media platforms, including Twitter, Snapchat, YouTube, Facebook,
Instagram and WhatsApp, for many purposes such as public awareness, IR education, service promotion as well inter-hospital consultations across the country and region. We would like to share our
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experience on how this has affected our practice in the recent years
and suggest a targeted use for each of these different platforms.
Conclusion
Social media is a great tool for practice development at many levels. However, our experience shows different advantages for different platforms that we believe can significantly improve their public
and patient impact.

P-133
Safe preprocedural, periprocedural and postprocedural
management of anticoagulants and antiplatelet agents: what
the interventional radiologist needs to know
J.P. Das, E. Phelan, M.J. Lee
Interventional Radiology, Beaumont Hospital, Dublin, Ireland
Learning Objectives
1. To provide an overview of the most commonly encountered
anticoagulant and antiplatelet agents in the interventional
radiology (IR) suite.
2. To review current challenges in the management of anti-thrombotics, including reversal agents, and measures to reduce
complications related to excessive bleeding and thrombosis.
3. To highlight the pharmacology of novel agents and recent
developments in anticoagulation and antiplatelet therapy and
their impact on IR.
4. To show our institutional practice for providing safe and
effective anticoagulation for IR procedures.
Background
Interventional radiologists are commonly required to temporarily discontinue antithrombotic agents prior to performing percutaneous procedures and prescribe or advise the recommencement of
anticoagulation or antiplatelet agents postintervention.
Unfamiliarity with newer antithrombogenic agents and a lack of
awareness of IR guidelines for the management of commonly used
anticoagulants could adversely affect patient outcomes.
Clinical Findings/Procedure
To improve patient safety, interventional radiologists should have
up-to-date knowledge of antithrombotic medications routinely
used in clinical practice. Adherence to the Society of Interventional
Radiology anticoagulation guidelines should be adopted where
appropriate; promotion of preprocedure time out and use of checklists locally should be incorporated into the IR department daily
practice when managing antithrombotic agents.
Conclusion
Interventional radiologists should endeavour to increase their familiarity with the mechanism of action and appropriately prescribe and
reverse antithrombotic agents to ensure safe, effective, and holistic
delivery of care to patients undergoing percutaneous procedures.

P-134
Treating cardiac tamponade caused by catheter-directed
thrombolysis of a saddle pulmonary embolism: a clinical
challenge
H. Li1, S. Jen1, H.A. Vo2, E. Rotem2
1Radiology, Medical College of Georgia, Augusta, GA, United States of
America, 2Vascular and Interventional Radiology, Medical College of
Georgia, Augusta, GA, United States of America
Catheter-directed thrombolysis of a saddle pulmonary embolism
resulted in a rare complication of perforation of the heart with a subsequent cardiac tamponade. Concurrent consideration of thrombolysis of the embolus and hemostasis of the pericardial effusion is a
clinical dilemma.
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P-137

Embolic control using coils and n-butyl cyanoacrylate for a
ruptured central pulmonary artery aneurysm in a patient with
Behcet’s disease

Freeway paclitaxel-releasing balloons reduce the risk of restenosis in hemodialysis patients with recurrent stenosis of the
arteriovenous fistula

Y.-D. Xiao, Z. Zhang
Department of Radiology, The Second Xiangya Hospital of Central
South University, Changsha, China

N. Troisi, P. Frosini, E. Romano, A. Guidotti, E. Chisci, F. Turini,
L. Ercolini, S. Michelagnoli
Department of Surgery, San Giovanni di Dio Hospital, Florence, Italy

In a 34-year-old man with Behcet’s disease and massive hemoptysis
from a ruptured pulmonary artery aneurysm (PAA), it was indicated
that transjugular pulmonary artery embolization using coils and
n-butyl cyanoacrylate in presence of IVC occlusion has a therapeutic
role in life-threatening hemorrhages.

Purpose
To evaluate early and mid-term outcomes of freeway paclitaxelreleasing balloons (Eurocor GmbH, Bonn, GE) in hemodialysis
patients with recurrent stenosis of the arteriovenous fistula.
Material and methods
Between July 2013 and December 2016, 27 hemodialysis patients
with recurrent stenosis of the arteriovenous fistula underwent endovascular treatment with a freeway paclitaxel-releasing balloon. All
patients were previously treated at the target lesion with a standard
balloon angioplasty (BA). The intervals (in months) between standard BA and the procedure with DCB (time between BA and DCB)
and between the procedure with DCB and new restenosis (time
between DCB and restenosis) were evaluated and compared with
t-test. The 2-year estimated outcomes in terms of survival, primary
patency, primary-assisted patency, secondary patency, and freedom from target lesion restenosis were assessed with Kaplan–Meier
curves.
Results
Technical success was obtained in 96.3% cases. During the followup (mean duration 13.6 months, range 1–33), 13 patients (48.1%)
developed a new restenosis with an estimated 2-year freedom from
target lesion restenosis of 30.2%. The mean time between BA and
DCB was 4.8 months, and the mean time between DCB and restenosis was 7.6 months with a statistically significant difference using
t-test (P<0.001). Estimated 2-year rates of primary patency, primaryassisted patency, and secondary patency were 31.8%, 76.4%, and
90.5%, respectively.
Conclusion
In our experience, freeway paclitaxel-releasing balloons were safe
and effective for the treatment of recurrent stenosis in hemodialysis
patients with recurrent stenosis of the arteriovenous fistula. At follow-up, approximately half of the patients had no new target lesion
restenosis and the time to a new restenotic lesion was much longer
than recurrence of stenotic lesions after standard BA.

Dialysis intervention and venous access
P-136
Safety and efficacy of the AngioJet device in thrombosed arteriovenous fistulas and grafts: a systematic review
P. Chan, G.S. Goh
Radiology, The Alfred Hospital, Melbourne, VIC, Australia
Purpose
The AngioJet device is a rheolytic thrombectomy device that can
be used in the treatment of hemodialysis arteriovenous fistula and
graft thrombosis.
We aim to appraise the current evidence on AngioJet thrombectomy in hemodialysis vascular access thrombosis and to determine
its safety, including complications, and efficacy.
Material and methods
An electronic literature search was performed on Medline and
Embase databases. References of retrieved articles were also
reviewed.
Articles using AngioJet device (Boston Scientific, Malborough,
MA, USA) for the treatment of arteriovenous fistula or graft were
included. Patients aged less than 18 years, non-English articles, single case reports, small case series (<5 cases), conference publications, and non-human models were excluded.
Results
Overall, 650 articles were initially evaluated and ten articles fulfilled
the inclusion criteria that included 732 patients with 431 grafts and
234 fistulas.
Results were heterogenous. However, the average primary patency
rates for 1, 3, 6, and 12 months were 61.9%, 49.3%, 42.5%, and 35.5%
respectively; at 3, 6, and 12 months, average secondary patency
rates were 79%, 78%, and 75.5%, respectively, and assisted primary
patency rates were 62.1%, 49%, and 45.8%, respectively.
There were 126 complications, most were minor. There were seven
deaths that were unlikely due to the AngioJet device.
Conclusion
The AngioJet device is an effective and safe treatment option for
thrombosed fistulas and grafts. However, the quality of the current evidence is poor. Further research with prospective randomized controlled trials using standardized data reporting methods is
needed to prove its safety and efficacy.

P-138
Vacuum-assisted suction thrombectomy for declot procedures
in arteriovenous and HeRO grafts
O. Ahmed1, S. Madassery2, P. Tran2, D. Heussner2, J.C. Tasse1,
J. Soni2, U.C. Turba1, B. Arslan1
1Vascular & Interventional Radiology, Rush University Medical Center,
Chicago, IL, United States of America, 2Radiology, Rush University
Medical Center, Chicago, IL, United States of America
Purpose
To determine the safety and feasibility of using a vacuum-assisted
suction thrombectomy catheter for restoring patency to thrombosed hemodialysis reliable outflow (HeRO) and conventional arteriovenous (AV) grafts.
Material and methods
Between December 2016 and January 2017, seven consecutive
patients (5 male, average age 62, range 39–73 years) with thrombosed HeRO (n=6) or AV (n=1) grafts underwent declot procedures
using a Penumbra® CAT 8® (Alameda, CA) suction thrombectomy
catheter to clear the venous outflow tract prior to pulling the arterial plug with a compliant balloon. Average procedure length and
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fluoroscopy time, length of thrombus cleared, blood loss, complications, and primary patency were recorded and compared to the
same patient’s previous declot procedures.
Results
All procedures were technically successful (100%) in restoring
patency. No procedure-related complications were recorded.
Average thrombus length treated by suction thrombectomy measured 21.1 cm (range 12–27 cm). Average procedure length and fluoroscopy time was 76.7 and 11.2 minutes, respectively, compared
with 75.4 and 10.6 minutes, respectively, in the previous declot procedures (P>0.05). Average blood loss was 205.7 mL (range 175–250
mL). Two patients thrombosed their access sites 2 and 15 days postprocedure, while the remaining 5 have remained patent to date. The
average time to re-clot for previous procedures was 58.2 days.
Conclusion
Vacuum-assisted suction thrombectomy is a safe and feasible
method for removing thrombus and restoring patency to thrombosed AV and HeRO grafts.

P-139
The effect of catheter diameter on left innominate vein
stenosis in breast cancer patients after implantable venous
access port placement
M.G. Song1, T.-S. Seo1, M.C. Ku1, H.H. Chung2, S.H. Lee2, E. Jung3
1Radiology, Korea University Guro Hospital, Seoul, Korea, 2Radiology,
Korea University Ansan Hospital, Ansan, Korea, 3Radiology, Eulji
Medical Center, Seoul, Korea
Purpose
The purpose was to evaluate the effect of catheter size on left
innominate vein stenosis in breast cancer patients after the placement of a totally implantable venous access port (TIVAP).
Material and methods
TIVPs were placed in 241 women with right breast cancer via the
internal jugular vein (IJV) from January 2010 to December 2014
(mean age, 51.5 years, range, 19–83 years) via the left-side approach.
There were 67 TIVAPs with a 6.5F catheter size and 142 TIVAPs with
an 8F catheter size. Medical records were retrospectively reviewed.
The presence of significant left innominate vein stenosis, tip location of the catheter, and retrosternal space were evaluated based on
chest CT images. Statistical analysis was performed.
Results
Left innominate vein stenosis developed in 1 and 13 patients after
the placement of 6.5F and 8F catheters, respectively. Differences in
the cumulative incidence of left innominate vein stenosis were statistically significant between the 6.5F and 8F catheter size groups
(log-rank test, p = 0.002). In Cox regression analysis, the hazard ratio
for left innominate vein stenosis was 20.766 (p = 0.005) for the TIVP
with an 8F catheter size. The distance between the sternum and
the left innominate vein was found to be significantly and independently related to the development of left innominate vein stenosis,
with a hazard ratio of 0.781 (p = 0.003).
Conclusion
The incidence of left innominate vein stenosis in breast cancer
patients was higher after the placement of TIVPs with an 8F catheter
size. In the left-side placement of TIVP in a patient with right breast
cancer, TIVP with a 6.5F catheter size was more helpful in preventing
left innominate vein stenosis.
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P-140
Evaluating 3-year patency rate of arteriovenous fistulae after
radiological intervention
B.K. Aw Yong1, T.Y. Chan2, U. Shaikh2, P. Davie1
1Faculty of Health and Life Sciences, University of Liverpool, Liverpool,
United Kingdom, 2Department of Interventional Radiology, Royal
Liverpool University Hospital, Liverpool, United Kingdom

Purpose
To evaluate patency rates of arteriovenous fistulae (AVFs) after radiological intervention.
Material and methods
Retrospective review of angioplasty of AVFs and arteriovenous
grafts (AVGs) from 2013 to 2015 was performed. Kaplan–Meier survival curves were used to estimate the post-interventional primary
and secondary patency rates.
Results
Overall, 458 PTA procedures were performed on 216 patients with a
mean age of 63±15 years. Primary patency rates at 90 days, 180 days,
12 months, 18 months, and 2 years were estimated to be 81.0%,
53.4%, 33.8%, 22.5%, and 17.3%, respectively. Secondary patency
rates at 90 days, 180 days, 12 months, 18 months, 2 years, and 3
years were estimated to be 97.1%, 95.6%, 89.4%, 85.3%, 80.0%, and
66.9%, respectively. The native fistula had a higher survival function, with the mean primary patency for vein and graft estimated
to be 423 (95% CI 370–476) and 269 (95% CI 177–360) days, respectively, and mean secondary patency for vein and graft estimated to
be 1159 (95% CI 1101–1217) and 892 (95% CI 766–1017) days, respectively. There were significant differences between sites of fistula.
Forearm fistulae demonstrated significantly higher survival function
with mean primary patency for forearm and upper-arm fistula estimated to be 538 (95% CI 414–663) and 369 (95% CI 319–420) days,
respectively, and mean secondary patency for forearm and upperarm fistula estimated to be 1372 (95% CI 1317–1428) and 1057 (95%
993–1121) days, respectively.
Conclusion
The patency rate of native forearm AVF was superior to that of
upper-arm AVF. Patency of AVF remains superior to that of AVG, and
AVF should be the first option when possible.

P-141
Transhepatic venous catheters for hemodialysis
G.E.M. Niazi
Interventional Radiology Unit, Misr Radiology Center, Cairo, Egypt
Purpose
To describe our experience with the technique of transhepatic
venous access for hemodialysis and to evaluate its functionality and
complications.
Material and methods
Twenty-three patients with age ranging from 12 to 71 years having
end-stage renal disease were included in our study. In 21 patients,
there were no remaining patent peripheral venous accesses. In 2
patients, there was only a last one venous access needed to be preserved. Complications were evaluated and calculated in terms of
number of procedures, infection, dislodgement, and outcome and
in terms of disfunctionality of the catheter.
Follow-up was performed by monitoring the catheter dialysis rate in
each session, abdominal ultrasonography, fluoroscopy, or CT. Mean
survival time and median survival time from the start of treatment
were calculated using the Kaplan–Meier method.
Results
Twenty-three patients required a single transhepatic access procedure. Because of catheter dislodgment, two patients required
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a second access placement. Technical success was achieved in 22
procedures. Functionality success was achieved in 20 patients.
Functionality failure occurred in 3 patients.
The transhepatic catheters stayed in place between 90 and 300
days. Complications occurred in 14 patients.
Conclusion
Transhepatic hemodialysis catheters have proven to achieve good
long-term functionality. A high level of maintenance is required
to preserve patency, although this approach provides remarkably
durable access for patients who have otherwise exhausted access
options.

P-142
Heparin-coated Viabahn stent for hemodialysis shunt: efficacy, long-segment recanalization, and analysis of prognostic
factors for reintervention
G. Salsano1, M. Barattini1, T. Stefanini1, F. Puccianti1, M. Trezzi2
1Unit of Vascular and Interventional Radiology, General Hospital
Sant’Andrea Italy, La Spezia, Italy, 2Departments of Nephrology and
Dialysis, General Hospital Sant’Andrea Italy, La Spezia, Italy
Purpose
The study evaluated the heparin bioactive surface (HBS) Viabahn
stent (W. L. Gore & Associates, Inc., Flagstaff, Arizona) efficacy in the
maintenance or re-establishment of hemodialysis access, particularly when stent placement was performed after recanalization of a
long-segment obstruction (LSO) of the venous outflow.
Material and methods
Fifty HBS Viabahn stents deployed in 37 consecutive patients with
hemodialysis dysfunction from January 2008 to May 2016 were evaluated in a single-institution retrospective review.
The primary study endpoints were procedural and clinical success,
primary circuit, and area patencies (PP, APP).
The secondary study endpoints included the secondary patency (SP)
and risk factor analysis for hemodialysis dysfunction that required
an additional endovascular procedure.
A subgroup analysis was conducted to assess the PP and SP of the
HBS Viabahn stent in the treatment of peripheral venous LSO.
Results
Overall PP and APP at 12, 24, and 36 months were 60% (95% CI 47%–
79%), 42% (95% CI 27%–65%), and 23% (95% CI 10%–53%) and 68%
(95% CI 56%–83%), 49% (95% CI 35%–69%), and 40% (95% CI 25%–
62%), respectively. SP rates at 12, 24, and 36 months were 85% (95%
CI 74%–98%), 78% (95% CI 65%–94%), and 66% (95% CI 49%–89%),
respectively. Estimated PP rates at 6, 12, and 24 months for stent
placement after peripheral venous LS recanalization procedure were
73% (95% CI 51%–100%), 53% (95% CI 30%–94%), and 42% (95% CI
13%–80%), respectively. SP rates were 82% (95% CI 62%–100%), 82%
(95% CI 62%–100%), and 68% (95% CI 43%–100%), respectively.
Conclusion
Considering the high rates of PP, APP, and SP, HBS Viabahn stents
have been proven effective in maintaining or re-establishing the
hemodialysis access. Moreover, stent placement after recanalization
of LSO of the venous outflow represented a valid approach to rescue
a dysfunctional fistula that would otherwise be abandoned.
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P-143
Comparison of access patency between balloon angioplastyrelated venous rupture and non-venous rupture in patients
with failed hemodialysis
S.B.Y. Yang1, D.E. Goo2, Y.J. Kim2, J.M. Lee3, W.-H. Lee4
1Radiology, Soonchunhyang University Hospital, Gumi, Korea,
2Radiology, Soonchunhyang University Hospital, Seoul, Korea,
3Radiology, SoonChunHyang University Bucheon Hospital, Bucheon,
Korea, 4Radiology, SoonChunHyang Hospital, Cheonan, Korea
Purpose
The aim of this study was to evaluate the access patency difference
between balloon angioplasty-related venous rupture and nonvenous rupture after treatment in patients with failed hemodialysis.
Material and methods
From January 1998 to December 2015, 13506 percutaneous angioplasty, mechanical thrombectomy, and thrombolysis procedures
were performed in 6732 patients (3685 women, 3047 men; mean
age, 58.60±12.84 years; mean hemodialysis access age, 34.32±39.35
months). Rupture rate was obtained and access patency was determined according to rupture status, with/without thrombosis, and
treatment type (i.e., balloon tamponade and stent).
Results
Venous rupture was developed in 604 of 13506 procedures (4.5%).
Rupture was more frequent in females than males (5.1% vs. 3.6%,
p=0.001), AVG than AVF (4.9% vs. 3.9%, p=0.006), and thrombosis
than stenosis (7.7% vs. 3.3%, p=0.001). A balloon tamponade was
performed for a total of 604 rupture cases, and stents were deployed
in 119 cases where contrast extravasation and flow stasis persisted.
The primary patency time were better in the no rupture group than
in the rupture group (11.0 months vs. 8.9 months, p=0.001). However,
the access type (p=0.372) and with/without thrombosis (p=0.358)
did not significantly differ with respect to the patency time. The primary patency time in rupture patients was 8.4 months after prolonged balloon tamponade and 11.2 months after stent placement
(p=0.014).
Conclusion
Primary patency is better in non-ruptured than balloon angioplasty-related ruptured stenotic AVF. Balloon tamponade and bare
metal stent placement are effective treatment methods for treating
PTA-induced venous rupture. Particularly, stent placement shows
patency time similar to non-rupture.

P-144
Endovascular treatment of hemodialysis arteriovenous fistula
with DCB: results of a single-center study
J. Lučev1, S. Breznik1, D. Dinevski2, R. Ekart3, M. Rupreht1
1Radiology, University Medical Centre Maribor, Maribor, Slovenia,
2Institute of Biomedical Informatics Telemedicine and Telecare,
University of Maribor, Faculty of Medicine, Maribor, Slovenia,

3Haemodialysis, University Medical Centre Maribor, Maribor, Slovenia

Purpose
The major cause of hemodialysis arteriovenous fistula (DIAVF) dysfunction is venous stenosis which is due to neointimal hyperplasia.
This process can be influenced by local paclitaxel application with
drug-coated balloon (DCB).
Material and methods
In our study from 2010 to 2016, 30 patients were included. The
observation period was 6 months, 1 year, and 2 years. A retrograde
venous approach was used. All stenoses were dilated with regular
high-pressure PTA balloons. The procedure endpoint was hemodynamic success; this was less than 30% residual stenosis. After achieving hemodynamic success, DCBs were used for drug administration.
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The results of DCB PTA were compared with those of plain balloon
(PB) PTA performed in our institution between 2004 and 2010.
Results
Technical success was 100%. Primary patency (PP), assisted primary
patency (APP), and secondary patency (SP) in PB PTA and DCB PTA
groups were compared and the results will be presented.
Conclusion
Our results are promising and consistent with published data. We
believe that DCB PTA is a promising approach for the clinical problem of the DIAVFs dysfunction.

P-145
Managing a failing permacath: a retrospective analysis of 510
procedures
P.M. Kitrou1, P. Papadimatos1, K.N. Katsanos1, S. Spiliopoulos2,
N. Christeas1, D. Karnabatidis1
1Department of Interventional Radiology, University Hospital of
Patras, Patras, Greece, 22nd Department of Radiology, Division of
Interventional Radiology, Attikon University General Hospital, Athens,
Greece
Purpose
To evaluate the results of a retrospective analysis on the management of dysfunctional tunneled dialysis catheters.
Material and methods
From January 2011 to December 2015 (5 years), 1,153 tunneled dialysis catheters were inserted in 853 patients (576 men, 67.5%) in our
department. Of these, 648 patients had only one catheter placed,
whereas 205 patients had ≥2catheters/interventions, reaching a
total of 510 procedures (2.35 procedures/patient). In 342 cases, catheters were placed in the jugular vein (J-group) and 168 catheters
were placed in the femoral vein (F-group). In 413 cases, only catheter exchange took place (CE-group); in another 89 cases, balloon
angioplasty was performed (PTA-group); and in 8 cases, a bare metal
stent was inserted (BMS-group). A total of 272 CVCs had a split tip
(SP-group) and 238 CVCs had a shotgun tip (SG-group). Outcome
measures included intervention-free period and independent predictors that might influence patency.
Results
The mean follow-up period was 475.64 days (1–1712 days). The mean
intervention-free period was 268.35 days (1–1545 days). CVCs with a
shotgun tip had a significantly better intervention-free period than
those with a split tip (126 days for SG-group vs. 80 days for SP-group,
p<0.001). There was a statistically significant difference in median
survival with the J-group showing higher survival rates (136 days
vs. 69.5 days for F-group, p<0.0001). The CE-group had significantly
better results than those with the PTA-group and BMS-group for
median survival (CE-group 116 days, PTA-group 89 days, and BMSgroup 73 days, p<0.0001).
Conclusion
In this retrospective analysis, CVCs with a shotgun tip had significantly better patency rates than CVCs with a split tip. Catheters
placed in the jugular vein had significantly better patency results
than those placed in the femoral vein. Additional interventions
(angioplasty and stenting) in a bail-out setting provided worse
results compared with those with plain CE.
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P-146
New devices for the treatment of dialysis access: do they translate into reduced radiation exposure in the patient undergoing
dialysis
P.M. Kitrou1, A. Hadjiconstanti1, S. Sourouni1, M. Filippopoulou1,
P. Papadimatos1, S. Spiliopoulos2, K.N. Katsanos1, D. Karnabatidis1
1Department of Interventional Radiology, University Hospital of
Patras, Patras, Greece, 22nd Department of Radiology, Division of
Interventional Radiology, Attikon University General Hospital, Athens,
Greece
Purpose
This is a prospective single-center observational study aiming to
investigate radiation parameters in procedures involving high-pressure balloons (HPB), paclitaxel-coated balloons (PCB), and stentgrafts (SG) for the treatment of dysfunctional dialysis access.
Material and methods
In 2016 (12 months), 60 patients underwent an angioplasty procedure for their dysfunctional, upper limb, vascular access: an arteriovenous fistula (AVF) or a arteriovenous graft (AVG). Dose report variables including cumulative fluoroscopy time and dose area product
(DAP) were recorded. Patients’ baseline variables including weight,
height, age, and vascular access were also recorded. Primary endpoints were comparison of effective dose (ED) measurements of different procedures and total DAP of patients undergoing different
procedures in one year. Secondary endpoints included investigation
of independent factors that could influence the results.
Results
Ninety-five procedures have been performed thus far in 60 patients.
In 21 procedures, 24 SG were deployed (1.14/procedure); in 32 procedures, 39 PCBs (1.22/procedure) were used; and in 42 procedures,
54 HPBs (1.28/procedure) were inflated. The median ED was 6.18mSv
for SG procedures, 4.32 for PCB procedures, and 3.65mSv for PTA
procedures. There was no significant difference between ED in PCB
and HPB angioplasties (p=0.71), whereas there was a significant difference between HPB angioplasty and SG deployment procedures
(p=0.02)
Conclusion
Interim results show that PCB angioplasty provided no significant
additional radiation exposure compared with HPB angioplasty,
whereas there was a significant difference in the additional radiation
exposure between PCB angioplasty and SG deployment procedures.
Interim results concerning DAP in HD undergoing different procedures will be announced.

P-147
Outback re-entry device for the treatment of central venous
occlusion in hemodialysis patients
S.J. Ahn, J. Kim, J.H. Won
Radiology, Ajou University Hospital, Suwon, Korea
Purpose
To report our institutional experience with the Outback re-entry
device for the treatment of central venous occlusion in hemodialysis patients.
Material and methods
Since January 2013, 8 consecutive patients (4 males and 4 females,
mean age: 63.2 years) receiving hemodialysis underwent endovascular treatment for central venous occlusion using the Outback
re-entry device after failed attempts of guidewire traversal. The
patients had been referred for percutaneous angioplasty due to
increased venous pressure during hemodialysis in 4 patients and
upper extremity swelling in 4 patients. The mean age of their fistulas
since creation was 21.3 months. Six patients had previously received
endovascular treatment for malfunctioning fistulas.
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Results
Occlusion sites were in the subclavian vein (n=4) and brachiocephalic vein (n=4). In all patients, the guidewire was passed into the
subintimal plane but could not be re-directed into the distal true
lumen. The Outback re-entry device was used as a bail-out measure
with technical success in all cases. All patients underwent balloon
angioplasty; 6 of them had provisional bare metallic stent placement
due to elastic recoil. The fistulas were functionally restored and arm
swelling was relieved in all cases. Excluding three patients who were
lost to follow-up, the fistulas were functional up to a mean period of
8.3 months. During this time, 4 patients underwent repeated intervention. There were no complications related to the procedure.
Conclusion
The Outback re-entry device is a feasible and safe bail-out option in
patients who fail conventional techniques for wire traversal during
endovascular treatment of central venous occlusion.

P-148
Efficacy of single-dose prophylactic preprocedural antibiotic
administration for port placement
N. Kokabi1, M. Xing2, M. Groenwald1, E. Kapetanovic1, T. Friedman3,
D. Silin1, I. Latich1
1Department of Radiology and Biomedical Imaging, Yale University
School of Medicine, New Haven, CT, United States of America, 2School
of Public Health, Johns Hopkins University, Baltimore, MD, United States
of America, 3Radiology, Weill Cornell School of Medicine, New York, NY,
United States of America
Purpose
To evaluate the effectiveness of pre-procedural single-dose IV antibiotics during port placement in preventing procedure-related
infections, and to identify clinical and technical contributing factors.
Material and methods
This was a single-institution, IRB-approved study evaluating shortterm (30-day) infection outcomes after the placement of a chest
port. Correlation between infection rate and clinical factors, including solid vs. hematological malignancy, in-patient vs. outpatient status, and administration of prophylactic pre-procedural IV antibiotics was investigated. Additionally, correlation between infection rate
and technical factors such as number of lumens and the operator
experience level was evaluated. Chi-squared and t-tests were used
for statistical analysis where applicable.
Results
Overall, 5,967 ports were placed between 2005 and 2016. Of the
3,983 patients who received prophylactic antibiotics (66.8%), 94.4%
(3,759/3,983) received cefazolin. Port removal due to infection concern was performed in 96 patients, with no statistically significant
difference in the rate of infection between those who received
antibiotics (1.03%, 41/3,983) vs. those who did not (0.91%, 18/1,984;
p=0.65). There was no significant difference in infection rate
between single (0.80%, 33/4129) vs. double (1.09%, 20/1838) lumen
port recipients (p=0.62). Operator credentials and inpatient vs. outpatient status did not predict the infection rate (p>0.05 for both).
Although there was a significantly higher rate of infection in patients
with hematological malignancies (1.9%, 12/637) vs. that in those with
solid tumors (0.90%, 47/5330; p=0.03) in the entire cohort, no difference in the infection rate between patients with hematologic malignancy who received antibiotics (1.6%) vs. those who did not (1.4%)
was observed (p=0.29).
Conclusion
Single dose of pre-procedural antibiotics does not appear to prevent
short-term procedure-related infections.
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P-149
Single-center experience of Vortex port for plasmapheresis
J. Chung, K.T. Tan
Medical Imaging, University Health Network, Toronto, ON, Canada
Purpose
To determine the frequency of complications with the use of duallumen Vortex ports for plasmapheresis.
Material and methods
Clinical charts of patients who had a dual-lumen Vortex port
implanted between May 23, 2012 and October 4, 2016 were retrospectively reviewed.
Results
Sixty-seven patients (age 42 ± 16 years) corresponding to 53 296
catheter days were included. Fourteen patients (20.6%) had one or
more infectious or non-infectious complication. Among the complications, 4 were related to infection, 9 were related to blockages
associated with fibrin sheath or malpositioning, and 1 was related
to leakage. This equated to a rate of 0.01 infection-related and 0.02
dysfunction-related complications per 100 catheter days. Of the 67
implanted devices, 22 were removed: 6 due to complications and
the remainder due to cessation of treatment.
Conclusion
Dual-lumen Vortex ports used for plasmapheresis favorably compared to tunneled hemodialysis catheters, an alternative for plasmapheresis, with much lower complication rates per 100 catheter days.
Vortex ports show comparable or lower rates of complication than
those reported in the literature for other implantable venous access
ports.

P-150
Use of tissue adhesives for fistula access site haemostasis
A. Zaman, M.R. Akhtar, N. Ahmed, G. Lingham, T. Fotheringham
Diagnostic Imaging Department, Barts Health NHS Trust, The Royal
London Hospital, London, United Kingdom
Purpose
The purpose of this study is to describe a novel technique for achieving haemostasis of haemodialysis arteriovenous fistula (AVF) access
sites after percutaneous interventions. We compare the effectiveness, safety and patient acceptability of this new technique to conventional suturing closure methods.
Material and methods
A two-arm non-randomised prospective study comparing the use
of skin adhesives (Histoacryl®) to close fistula access sites versus conventional surgical suturing was undertaken in a large tertiary care
centre.
Thirty-nine procedures were performed on 33 patients who underwent percutaneous intervention of failing or thrombosed AVFs. In
total, there were 39 access sites. Post-procedure haemostasis was
achieved using Histoacryl® on 25 access sites, whilst surgical suturing was used for 14 access sites.
Procedure details, including time to haemostasis, size of access
sheath, dose and time of heparin administration, immediate complications and patient self-reporting numeric pain intensity scale
(0–10) were all recorded.
Results
Histoacryl® group had a mean pain rating of 0.4 (SD 0.7), and the
suturing group had a mean pain rating of 2.6 (SD 0.7). Mean time to
achieve haemostasis was 92 seconds in the Histoacryl® group (range
20–601 seconds) and 198 seconds in the suture group (range 58–361
seconds). No immediate complications were reported in either
group.
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Conclusion
Our study has shown that Histoacryl® offers a fast, technically simple,
device/suture-free and painless technique for acquiring haemostasis
after AVF intervention.

P-151
Techniques to improve the success rate of vascular access
intervention therapy for troubles of arteriovenous fistula in
dialysis: all that we should know
S. Yamazoe1, H. Harada2, Y. Munetomo1, Y. Sekimoto3, A. Baba1,
Y. Kobashi1, T. Mogami1
1Radiology, Tokyo Dental College Ichikawa General Hospital, Chiba,
Japan, 2Surgery, Tokyo Saiseikai Central Hospital, Tokyo, Japan,
3Surgery, Tokyo Medical Center, Tokyo, Japan
Learning Objectives
To learn about several technical tips to improve the success rate of
vascular access intervention therapy (VAIVT) for troubles of autogenous arteriovenous fistula (aAVF) in dialysis.
Background
VAIVT has gained importance in the treatment of vascular access
troubles (VATs) in dialysis. VAIVT for arteriovenous graft succeeded
in 75%–98% cases according to previous reports. However, in VATs
of aAVF, 19%–42% of patients required additional surgical treatments owing to VAIVT failure. It is important to improve the success
of VAIVT in order to avoid surgical treatments. We analyzed VAIVT
techniques used by us for VATs of aAVF in 180 consecutive procedures wherein the success rate was 97%.
Clinical Findings/Procedure
On reviewing 180 procedures of VAIVT, we evaluated the effectiveness and feasibility of each technique for increasing success rate of
VAIVT.
1. About approach
Optimal sheath insertion adapted to all the stenotic or occlusive
lesions of aAVF.
Techniques of sheath insertion into fine or deeper vein.
2. About guidewire
Counterturn wire insertion technique for difficult branch vein
insertion.
Pull-through technique (between the artery and the vein) so that the
balloon catheter passes through severe stenotic or occlusive lesions.
3. About balloon dilatation
Parallel wire technique/single wire scoring technique for treating
the remaining narrow segment after POBA.
4. Other
Finger-assisted technique by which a guidewire/catheter can be
passed through.
Several techniques for successful thrombolysis.
Conclusion
To utilize a variety of techniques that allow successful VAIVT for VATs
of aAVF.

P-152
Update on pain management strategy during percutaneous
transluminal angioplasty for dysfunctional hemodialysis
access: what interventional radiologists need to know
E. Chiba, K. Hamamoto, K. Mastsuura, T. Okochi, K. Tanno, O. Tanaka
Radiology, Jichi Medical University Saitama Medical Center, Saitama,
Japan
Learning Objectives
1. To outline the pain management strategy during percutaneous
transluminal angioplasty for dysfunctional hemodialysis access.
2. To review the basic knowledge related to analgesic and sedative
agents, and to describe an advanced analgesic procedure, ultrasound-guided brachial plexus block (US-BPB).
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Background
Percutaneous transluminal angioplasty (PTA) is a well-established
first-line treatment for dysfunctional dialysis access; however, the
procedure is typically painful. Severe pain is liable to affect patient
compliance and hinder the procedure due to untoward body movements. Therefore, interventional radiologists should be well-versed
with periprocedural pain management. Traditionally, local or systemic administration of sedative and analgesic agents has been
used to control PTA-related pain; however, favorable results have
been reported recently with use of US-BPB.
Clinical Findings/Procedure
1. Systemic administration of analgesics and/or sedative agents.
2. Local anesthetic injection at the site of balloon expansion.
3. US-BPB: supraclavicular, axillary, and brachial approaches.
Conclusion
Pain management during PTA for dysfunctional hemodialysis access
is important to alleviate periprocedural stress for both the patient
and operator. Interventional radiologists should know the pros and
cons of various analgesic modalities and chose the most appropriate
option based on the patient’s condition.

P-153
A systematic approach for tunnelled dialysis catheter
placement
L. Greene
Cardiology, Beaumont Hospital, Dublin, Ireland
Learning Objectives
We will outline a systematic approach for the placement of tunnelled dialysis catheters (TDCs) and highlight the importance of the
patient context and radiological evaluation of potential access sites.
We will describe the conventional, alternative and salvage access
options for TDC placement and the merits/drawbacks of each using
patient examples.
Background
There are over 1,500 patients in Ireland requiring haemodialysis.
Interventional radiology plays a crucial role in this patient population that relies on TDCs for chronic maintenance haemodialysis or
while they await formation/maturation of arteriovenous fistulas
(AVFs) or arteriovenous grafts (AVGs). There is a systematic approach
for conventional, alternative and salvage access options that guides
the site choice, but this must take the patient context, radiological
evidence of suitability, future AVF/AVG site and awareness of the
complications associated with different TDC sites into account.
Clinical Findings/Procedure
We will discuss patient considerations (e.g. arm dominance and AVF/
AVG site) and illustrate the conventional, alternative and salvage
TDC sites using patient examples. We will show venogram imaging
of complications that may arise (stenosis, occlusion and dislodgement). We will also discuss the patency rates and complication profile of these access sites that guide systematic site selection.
Conclusion
TDCs are crucial in ESRD because they facilitate life-extending haemodialysis treatment for those unsuitable for AVF/AVG or renal
transplant or act as an interim access for those awaiting AVF/AVG
formation or maturation. TDCs are prone to complications that vary
from site to site. A review of the systematic approach to access selection and highlighting the merits/drawbacks of each is of interest to
both diagnostic and interventional radiologists.
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P-158

Percutaneous placement of a dialysis catheter in the azygos
vein: a rare alternative

Fallen HeRO

A.M. Alduk, R. Smiljanić
Department of Diagnostic and Interventional Radiology, University
Hospital Centre Zagreb, Zagreb, Croatia
A 25-year-old female with end-stage renal disease presented with
chronic occlusion of the superior vena cava and collateral drainage through the dilated azygos vein. Percutaneous placement of
a paired dialysis catheter (Tesio) in the enlarged azygos vein was
performed.

P-155
Percutaneous fenestration and stentgraft for the treatment of
a hemodialysis-related venous outflow tract occlusion: a case
report
D.E. Goo, Y.J. Kim, S.B. Yang
Radiology, Soonchunhyang University Hospital, Seoul, Korea
A 48-year-old man with a left brachiojugular graft fistula was recommended segmental occlusion of the venous outflow tract, including
the jugular vein. New subcutaneous tract with a stentgraft from a
graft to the innominate vein was made after percutaneous puncture
using a 21-G needle.

P-156
Risk factors for the unanticipated late maturation of an arteriovenous fistula after creation of a separate graft access
H. Li1, S. Jen1, T. Ramayya1, J. Edwards2, G.H. Bowers3, E. Rotem3
1Radiology, Medical College of Georgia, Augusta, GA, United States
of America, 2Radiology and Imaging, Medical College of Georgia at
Augusta University, Augusta, GA, United States of America, 3Vascular
& Interventional Radiology, Medical College of Georgia at Augusta
University, Augusta, GA, United States of America

A patient with hypertension, coronary artery disease, and end-stage
renal disease exhibited delayed maturation of an arteriovenous fistula for over a year and consequently received an extraneous prosthetic graft. This report examines the risk factors of delayed fistula
maturation.

P-157
Iatrogenic fistula between a prosthetic graft and the native
vein used for hemodialysis after balloon dilatation of cephalic
vein stenosis
J.H. Kwon1, Y.R. Kang2
1Radiology, Dongguk University Ilsan Hospital, Goyang-si, Korea,
2Radiology, Dongguk University Ilsan Hospital, Dongguk University
Graduate School of Medicine, Goyang-si, Korea
We report a case of iatrogenic fistula between a prosthetic graft and
the native cephalic vein that was used as a vascular access for hemodialysis during endovascular intervention even though the thrombosed venous limb of the graft could not be recanalized.
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A. Star, G.J. Nadolski, S.O. Trerotola
Interventional Radiology, Hospital of the University of Pennsylvania,
Philadelphia, PA, United States of America
In a patient with ESRD, failed renal transplant, and extremely limited access options, an abandoned HeRO graft was utilized to salvage access via direct graft puncture, tunneled dialysis catheter
placement via angioplastied graft tract, and graft explantation. TDC
remains in use.

P-159
Transhepatic tunnelled catheter insertion for long-term dialysis access
C. Hazar1, S. Shaikh2
1Interventional Radiology, Leeds Radiology Academy, Leeds, United
Kingdom, 2Interventional Radiology, Bradford Royal Infirmary,
Bradford, United Kingdom
A 38-year-old male, who had renal failure secondary to neurogenic
bladder, showed bilateral upper-limb arteriovenous fistula formation, underwent renal transplantation, had multiple central venous
lines, underwent peritoneal dialysis, and developed central vein
occlusions. As the last option, transhepatic dialysis catheter insertion was performed.

Embolotherapy (excluding oncology)
P-160
Splenic artery embolisation for trauma: 5-year experience at a
major trauma centre in UK
J.R.L. Davies, M. Mossad, R.D. Wells
Interventional Radiology, University Hospital North Midlands, Stokeon-Trent, United Kingdom
Purpose
Management of splenic injury has changed, with non-operative
management (NOM) now favoured. For those requiring intervention, splenic artery embolisation (SAE) is favoured, except in the
most severely injured. Follow-up of these patients is variable, with
guidelines highlighting the paucity of data addressing the need for
further imaging and prophylactic antibiosis. This review was undertaken to assess practices and outcomes at our centre.
Material and methods
This retrospective study captured embolisations over 5 years (Jan
2012–Dec 2016). CRIS data was cross-referenced with TARN and HES
data to include trauma cases. Collection and analysis was on Excel.
Outcomes were compared with available standards from different
sources.
Results
A total of 176 splenic injuries were identified: 122 NOM, 28 laparotomy first, and 26 embolisations with an increased trend toward
embolisation first over time. Embolisation group: age 16–79 (median
35.5) years, M:F 18:8. Time to intervention 1.1–171.2 h (med 2 h 9
min), with 7 failed NOMs. Proximal vs. selective embolisation vs.
both 10:13:1. Predominant mechanism was coiling. Two patients proceeded to splenectomy. Six were deemed to have complications, 5
ongoing left upper quadrant pain, 1 infected haematoma requiring
drainage, 2 chest infections with 2 pleural effusions, with 1 requiring
drainage and 2 deaths from other injuries. Follow-up imaging was
performed in 16 and not in 7. Five patients were vaccinated as per
splenectomy protocol, and 6 received prophylactic antibiotics.
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Conclusion
Serious complications are not common following SAE, but variation exists in the follow-up. These findings will help implement
local protocols. Further high-level data is required to assess requirements for follow-up, particularly to address immune function
post-embolisation.

P-161
Feasibility of transradial access in acute hemorrhage
A. Losey1, V. Kumar1, M. Heller1, M.B. Conrad2, M. Wilson1
1Radiology and Biomedical Imaging, University of California, San
Francisco, San Francisco, CA, United States of America, 2School of
Medicine, University of California, San Francisco, San Francisco, CA,
United States of America
Purpose
For certain interventions, transradial arterial access (TRA) demonstrates increased patient safety and satisfaction compared with
that with transfemoral arterial access. Data suggests that TRA is
safe and feasible across a range of noncoronary arterial interventions; however, the feasibility of TRA in patients with acute hemorrhage has not been evaluated. Given the potential benefits of TRA,
we assessed the feasibility of performing TRA in the setting of acute
hemorrhage.
Material and methods
Consecutive sampling was conducted on 19 patients referred for
transarterial angiography with possible embolization for acute hemorrhage. The patient’s left radial artery was measured approximately
1–2 cm proximal to the styloid process using ultrasound. Adequate
collateral perfusion of the left hand was assessed using the Barbeau
classification.
Results
The mean age of patients was 51 ± 19 years with 47% males. The
mean weight was 71 ± 27 kg. Indications for emergent angiography with possible embolization included trauma (32%), post-partum
(26%), and spontaneous hemorrhage (42%). In total, 42% patients
required blood products and 74% patients were embolized. The
mean left radial artery diameter was 2.1 ± 0.5 mm. Overall, 89%
patients had adequate ulnopalmar collaterals based on Barbeau
classification with 37%, 52%, and 0% categorized as A, B, and C,
respectively. Two patients (11%) had Barbeau D classification. Using
current clinical guidelines including a radial artery diameter of ≥2.0
mm and Barbeau A–C, 58% patients were eligible for TRA.
Conclusion
Using the current clinical guidelines, TRA is potentially feasible in
over half of the heterogenous patient population referred for transarterial angiography for acute hemorrhage and warrants further
investigation.

P-162
Initial experiences of transcatheter arterial embolization with
trisacryl gelatin microspheres for symptomatic enlarged polycystic kidneys
Y. Sakuhara1, S. Nishio2, R. Morita3, T. Kimura4, T. Soyama3, D. Abo3,
K. Kudo3
1Diagnostic Radiology, Tonan Hospital, Sapporo, Japan, 2Internal
Medicine II, Hokkaido University Hospital, Sapporo, Japan, 3Diagnostic
and Interventional Radiology, Hokkaido University Hospital, Sapporo,
Japan, 4Diagnostic Radiology, Sapporo City General Hospital, Sapporo,
Japan
Purpose
To assess the feasibility of transcatheter arterial embolization (TAE)
with trisacryl gelatin microspheres in patients with symptomatic
polycystic kidneys (PCKs).
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Material and methods
Our institutional review board approved this prospective study,
which was planned for patients with symptoms related to enlarged
PCKs, such as a markedly distended abdomen and abdominal pain.
All patients had been undergoing dialysis therapy for chronic renal
failure, and their urinary volume had decreased to <500 mL/day
at TAE. Bilateral renal TAE with microsphere injection followed by
metallic coil placements was performed, and changes in the kidney
volume, clinical symptoms, laboratory data, and complications were
evaluated after TAE.
Results
Three patients (3 women; 54, 58, and 65 years) were enrolled. All 3
patients successfully underwent TAE. The mean kidney volume was
3885 ± 772 mL (range, 2589–4987 mL) before TAE and changed to
60.3% ± 14.0% and 47.8% ± 12.4% of the pre-therapeutic value
at 6 and 12 months after TAE, respectively (p < 0.05). All patients
reported improvement of clinical symptoms within 6 months after
TAE. Abdominal pain, nausea, and inflammatory response developed in all patients after TAE, but they improved with conservative
treatment. Two patients underwent blood transfusion because of
transient deterioration of nephrogenic anemia. No other major complications related to TAE occurred in the remaining patients.
Conclusion
TAE with microspheres might be a feasible and effective treatment
for symptomatic enlarged PCKs.

P-163
Paravesical arteriovenous malformation: therapeutic approach
and anatomical considerations
M. Kishino1, H. Kume2, H. Uchiyama3, K. Igari4, T. Kudo4, Y. Inoue4,
U. Tateishi5, K. Ibukuro1
1Diagnostic Radiology, Mitsui Memorial Hospital, Tokyo, Japan,
2Vascular Surgery, Moriya Keiyu Hospital, Moriya City, Japan, 3Vascular
Surgery, Tsuchiura Kyodo General Hospital, Tsuchiura City, Japan,
4Division of Vascular Surgery, Tokyo Medical and Dental University,
Tokyo, Japan, 5Diagnostic Radiology, Tokyo Medical and Dental
University, Tokyo, Japan
Purpose
The purpose of this case series is to evaluate the efficacy of embolosclerotherapy with both the transvenous and transarterial
approaches for paravesical space arteriovenous malformation
(pAVM). Furthermore, the features of pAVM have been considered
with a review of the literature.
Material and methods
We performed angiography on five patients with pAVM; four of
these patients were treated with embolosclerotherapy combined
with the transvenous and transarterial approaches. Furthermore,
previously published reports of pAVM were reviewed.
Results
All five cases had multiple feeders from the anterior division of the
right internal iliac artery flowing into a dilated venous sac; in three
of these cases (ascending group), a simple draining vein joined the
internal iliac vein, and in two cases (descending group), a draining
vein joined a deep dorsal vein in the retropubic space. Two cases in
the ascending group were treated with transarterial ethanol sclerotherapy combined with both venous and arterial balloon occlusions. Both cases in the descending group were treated by balloonoccluded retrograde transvenous ethanol sclerotherapy in combination with selective arterial embolization. All cases were successfully
treated without further complications.
We identified six case reports of pAVM with the same anatomical characteristics as seen in the cases presented here, and all
six reported satisfactory therapeutic effects following catheter
intervention.
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Conclusion
Typically, the treatment of pelvic AVM is difficult due to the complex
vascular structures involved. Our report indicates that the part of the
pelvic AVM located in the paravesical space can be treated satisfactorily by embolosclerotherapy, especially when combined with the
transvenous approach.

P-164
Are formal urodynamic studies an essential investigation prior
to prostate artery embolisation (PAE)?
D. Maclean1, B. Maher1, T. Drake2, J. Dyer2, M.R. Harris2, S. Modi1,
T.J. Bryant1, N. Hacking1
1Department of Interventional Radiology, University Hospital
Southampton, Southampton, United Kingdom, 2Department of
Urology, University Hospital Southampton, Southampton, United
Kingdom
Purpose
Despite promising early results using PAE, some patients fail to
improve irrespective of technical success. Therefore, optimal patient
selection is paramount to ensuring good outcomes; however, not all
centres conduct formal urodynamic studies to confirm bladder outflow obstruction (BOO). Thus, we explored if formal urodynamics
was a useful predictor of sustained symptomatic improvement.
Material and methods
Patients undergoing prostate artery embolisation from June 2012
to January 2016 were prospectively followed up. All patients underwent formal urodynamic assessment to confirm BOO in addition to
completing an International Prostate Symptom Score (IPSS) questionnaire. Patients subsequently completed non-formal urodynamic assessment and IPSS questionnaires at 3, 6 and 12 months.
Pre-embolisation variables were assessed for correlation with IPSS
change at 12 months using the Pearson’s bivariate correlation.
Results
Eighty-two patients with confirmed BOO were treated with PAE
(mean age 64.5 years, mean Abrams–Griffiths score 77.7±33.0, mean
post-void residual (PVR) 178.8±153.9, mean Qmax 8.1±3.0, mean IPSS
22.8±5.3) and were followed up for 12 months. Mean PVR and Qmax
improved significantly (PVR 101.3±86.4, p=0.001; Qmax 12.1±7.0,
p=0.037) and IPSS reduced to 12.1±7.5. A high Abrams–Griffiths
score pre-PAE correlated with a better symptomatic outcome at 12
months (r=0.37, p=0.002), as did detrusor pressure at maximum flow
rate (r=0.33, p=0.048). Pre-PAE PVR and Qmax did not correlate well
with symptomatic outcomes (r=−0.10, p=0.55 and r=−0.10, p=0.50,
respectively).
Conclusion
Formal urodynamic assessment is considerably more reliable at
identifying good candidates for PAE; therefore, it should be routinely performed to ensure optimal outcomes.

P-165
MRI infarction pattern after prostate artery embolisation (PAE): does it correlate with a sustained symptomatic
improvement?
D. Maclean1, B. Maher2, T. Drake3, S. Modi2, M.R. Harris3, J. Dyer3,
T.J. Bryant2, N. Hacking2
1Department of Radiology, University Hospital Southampton,
Southampton, United Kingdom, 2Department of Interventional
Radiology, University Hospital Southampton, Southampton, United
Kingdom, 3Department of Urology, University Hospital Southampton,
Southampton, United Kingdom
Purpose
Prostate MRI imaging characteristics following PAE have been
described, but it remains unclear as to which features are suggestive
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of a sustained volume change and symptomatic improvement. A
link between infarction pattern and symptomatic improvement
would aid patient counselling and further our understanding of the
PAE’s mechanism of action.
Material and methods
Between July 2014 and December 2015, all patients undergoing PAE
for urodynamics who confirmed bladder outflow obstruction were
prospectively followed up (mean age 65.1±5.9, mean prostate volume 60.0±25.6cm3). An MRI performed at 3 months post-embolisation enabled characterisation of the infarct pattern and volume
calculation. An IPSS questionnaire was completed pre-procedurally
and subsequently at 3, 6 and 12 months after PAE. At 12 months, the
prostate volume was recalculated using transrectal ultrasound.
Results
The most common infarction pattern was confluent devascularisation (21/44), subdivided into symmetrical (4/21) and asymmetrical
(17/21) patterns. Patchy devascularisation (17/44) and full enhancement patterns (6/44) were also observed. Patients with ‘confluent
devascularisation’ achieved significantly greater prostate volume
loss by 12 months (41.0 vs. 25.1 ml, p=0.006) compared with those
with ‘full enhancement’, with a greater reduction in IPSS, which
was not statistically significant (14.9 vs. 9.5, p=0.14). Patients with
a ‘patchy devascularisation’ pattern saw symptomatic improvements at par with those with a ‘confluent devascularisation’ pattern,
although these patients were more likely to experience continued
late symptomatic improvement and volume reduction between 3
and 12 months (66.7% vs. 29.0%, Chi2, p=0.04).
Conclusion
Three distinct MRI infarction patterns were observed, of which ‘confluent devascularisation’ was associated with the best overall symptomatic improvement. ‘Patchy devascularisation’ was associated
with symptomatic improvement after 3 months, unlike the other
patterns.

P-166
Rupture of pseudoaneurysm of the peripheral artery during
transcatheter arterial embolization
M. Shimohira, K. Ohta, S. Kazushi, T. Hashizume, Y. Shibamoto
Radiology, Nagoya City University Graduate School of Medical
Sciences, Nagoya, Japan
Purpose
To evaluate the rate of rupture of pseudoaneurysm during transcatheter arterial embolization (TAE) and predisposing factors for the
rupture.
Material and methods
Forty-seven pseudoaneurysms in 45 patients were treated with
TAE. Etiologies of the 47 pseudoaneurysms were as follows: 21 iatrogenic diseases, 9 inflammations, 9 traumas, 4 tumors, and 4 other
diseases. Embolized arteries were as follows: 12 splenic, 7 renal, 4
inferior epigastric, 4 posterior superior pancreaticoduodenal, and
20 other arteries. In 45 TAEs, distal and proximal coil embolization
was performed. In the remaining 2 TAEs, only proximal embolization
was performed due to no visualization of a distal artery. The embolic
materials used were coils only in 40; glue only in 3; coils and glue in
2; gelatin sponge and glue in 1; and gelatin sponge, glue, and coils in
1. We evaluated the rate of rupture of pseudoaneurysm during TAE,
its predisposing factors, and clinical outcomes.
Results
Rupture during TAE occurred in 4 out of 47 pseudoaneurysms
(8.5%). In all 4 cases, rupture occurred after embolization of the distal artery. Embolic materials used for the distal artery were coils in
2 and gelatin sponge in 2. After rupture, embolization of the proximal artery was immediately performed successfully in all cases without any clinical symptoms such as drop of blood pressure. Overall, all
patients did well after TAE.
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Conclusion
Rupture of pseudoaneurysms can occur during TAE. It is more likely
to occur after distal arterial embolization; thus, it may be related to
an increase in pressure inside the pseudoaneurysm.

P-167
Outcome of endovascular management of severe arterial
hemorrhage after radical prostatectomy
L. Bonne1, P. Gillardin1, L. De Wever2, E. Vanhoutte2, S. Joniau3,
R. Oyen2, G. Maleux1
1Radiology, University Hospitals Leuven, Leuven, Belgium, 2Department
of Radiology, University Hospitals Leuven, Leuven, Belgium,
3Department of Urology, University Hospitals Leuven, Leuven, Belgium
Purpose
The aim of this study is to assess the safety, effectiveness, and longterm outcome of endovascular management of arterial hemorrhage
after radical prostatectomy (RP).
Material and methods
We retrospectively identified all patients who were treated endovascularly for refractory bleeding after RP between January 2008
and December 2016. Contrast-enhanced computed tomography
(CT) was performed and followed by catheter-directed treatment by
means of transarterial embolization (TAE) or stentgraft placement.
Follow-up included analysis of bleeding recurrence, embolizationrelated adverse events, tumor recurrence, and functional outcome.
Results
Ten patients were included. Contrast-enhanced CT and catheterdirected angiography showed pelvic contrast extravasation in all
patients. Nine patients were successfully treated with TAE using microparticles, coils, and/or glue. The remaining patients were treated
with stentgraft placement in the external iliac artery, which was
most likely injured during additional robot-assisted lymphadenectomy. Apart from a small puncture-site pseudoaneurysm, no complications related to the endovascular procedures occurred; in particular, no pelvic ischemic complications were identified. Mean follow-up period was 45 months (range 22–80). No tumor recurrence
was noted.
Conclusion
Endovascular management, including transarterial embolization
and stentgraft placement, are safe and effective in the treatment of
refractory bleeding after RP without postinterventional pelvic ischemic events.

P-168
Time course change of trauma care by prompt and rapid endovascular strategies in trauma occasions
H. Kuwamura, Y. Tanahashi, M. Yamamoto, T. Yokoyama,
T. Yamamoto, T. Sugawara, H. Kondo, H. Oba, S. Furui
Radiology, Teikyo University School of Medicine, Tokyo, Japan
Purpose
To evaluate time course change of trauma care after the introduction of prompt and rapid endovascular strategies in trauma occasions (PRESTOs).
Material and methods
A total of 102 trauma patients underwent transcatheter arterial embolization (TAE) over 40 months. Twenty-seven cases were
excluded due to TAE performed after damage control surgery (n=16)
and 24 hours after the injury (n=11). The remaining 75 cases (age
range, 16–96 yrs; mean age, 60.1 yrs) constituted the study population. Patients were divided into two groups: patients treated 20
months before the introduction of PRESTO (P1 group, n=34) and 20
months after the introduction of PRESTO (P2 group, n=41). Patient
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background, time to TAE of day- and night-time, TAE procedure time,
transfusion volume, and patient prognosis were retrospectively
evaluated.
Results
There was no significant difference in patient background between
two groups. Mean time to TAE was significantly shorter in P2 than
that in P1 (125 vs. 150 min; p=0.022). Time to TAE was significantly
longer during the night than that during the day in P1 (171 vs. 125
min; p=0.004). No significant difference in time to TAE was shown
between day and night in P2 (p=0.219). TAE procedure time was significantly shorter in P2 than that in P1 (74 vs 99 min; p=0.007). No
significant difference was found in TAE procedure time between day
and night in both the groups (p=0.391 and 0.513). There was no significant difference in transfusion volume and prognosis between the
two groups.
Conclusion
Time to TAE and TAE procedure time were significantly shortened
after introduction of PRESTO. Further evaluation of patient prognosis is needed.

P-169
Comparison and long-term follow-up results of giant hepatic
hemangioma treatment with transcatheter arterial embolization (TAE) and transcatheter arterial chemoembolization
(TACE)
O. Ozgur, M.A. Öztek, T. Sindel
Radiology, Akdeniz University School of Medicine, Antalya, Turkey
Purpose
Hemangiomas are the most common primary tumors of the liver.
When and how to treat hepatic hemangiomas is controversial, and
traditional treatment is by surgery. Transcatheter arterial embolization (TAE) and transcatheter arterial chemoembolization (TACE)
have been reported as minimally invasive treatment methods. To
our knowledge, there are no studies in the literature comparing use
of TACE and TAE for hepatic hemangioma treatment. The purpose
of this retrospective study was to evaluate symptom improvement,
size-reducing effects, and complications of TACE and TAE for the
treatment of giant hepatic hemangiomas.
Material and methods
Fifty-two patients underwent TACE using bleomycin, and 54 patients
underwent TAE. The patients were followed up for 1 year and followup images at 6 months and 12 months were acquired. Lesion volumes in both follow-up images were calculated. The patients were
examined for any possible procedure-related complications as well
as the status of their initial symptoms.
Results
Both TAE and TACE resulted in significant volume reduction at 6
and 12 months (p=0.001 for TAE at 6 months, p<0.001 for all others). Lesions that underwent TACE were smaller compared to TAE at
6 months (p=0.043) and 12 months (p<0.001). Both methods were
similarly successful in terms of symptom resolution; however, fewer
complications were seen in TACE (p<0.05).
Conclusion
Both methods are effective in symptomatic relief in properly
selected patients. TACE causes greater volume reduction with fewer
complications; therefore, it is the better endovascular treatment
option.
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P-170
Ultraselective embolization for small intestinal bleeding using
a 1.7-Fr catheter and soft bare platinum coil
M. Koganemaru, A. Kuhara, T. Kugiyama, T. Abe
Radiology, Kurume University School of Medicine, Kurume, Japan
Purpose
To evaluate the safety and efficacy of embolization for treating acute
small intestinal bleeding using a 1.7-Fr catheter and soft bare platinum coil.
Material and methods
The subjects were seven consecutive patients who experienced
melena onset with small intestinal bleeding and underwent transcatheter arterial embolization (TAE) using 1.7-Fr catheters and 0.010inch detachable coils (seven procedures in total). Technical and clinical success, relative post-procedural complication, source and cause
of bleeding, and association between coagulopathy and embolization efficacy were examined by capsule endoscopy.
Results
We achieved 100% technical and clinical success for all TAE.
Catheterizations of the vasa recta for the bleeding artery (jejunal
artery, n = 2; ileal artery, n = 5) were performed using a 1.7-Fr catheter through the turn branch into the arcuate vessels (number of arcuate vessels, 2–5; mean, 4). Each embolization required one or two
coils, with a mean total length of 10 cm. Embolization efficacy was
high in three patients with coagulopathy. No rebleeding, intestinal
ischemia, or necrosis was observed in the follow-up capsule endoscopy. We confirmed that peptic ulcers/ulcer scars caused bleeding in
six patients and one patient had angiodysplasia.
Conclusion
Ultraselective embolization using 1.7-Fr catheters and 0.010-inch
coils enabled the catheterization of extremely tortuous and/or multiple loops of arcuate vessels and the vasa recta, thereby leading to
increased embolization success rates with low complication rates.
Thus, thin catheters and soft bare coils are useful for embolization to
treat acute small intestinal bleeding, and post-embolization followup capsule endoscopy is essential.

P-171
Sublingual glyeryl trinitrate improves prostate artery visibility on CTA performed preoperatively for prostate artery
embolization
A. Macdonald, M.W. Little, P. Boardman, C.R. Tapping
Radiology, Churchill Hospital, Oxford, United Kingdom
Purpose
Prostate artery embolization (PAE) is emerging as a safe and efficacious treatment for symptomatic benign prostatic hyperplasia (BPH)
but remains a challenging procedure principally due to the complex
and variable anatomy of the prostatic arteries. We present a casecontrol study investigating the use of sublingual glyceryl trinitrate
(GTN) to improve the quality of CTA performed preoperatively for
PAE.
Material and methods
Patients were identified from an ongoing prospective cohort of
patients undergoing PAE (STREAM Trial). Cases where patients
received pre-CTA GTN were compared with those where consecutive patients did not receive GTN. CT angiograms were examined
for prostate artery visibility, contrast density (Hounsfield units), and
cross-sectional area. These were also correlated with PAE technical
success, screening time, and radiation dose.
Results
A total of 32 prostate arteries were examined on CTA. GTN administration was shown to significantly improve the proportion of scans
confidently demonstrating the whole prostate artery (88% vs. 44%,
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OR=0.1, P=0.023) and the cross-sectional area of the prostate artery
(2.5 vs. 1.7mm2) (95% CI=0.08–1.6, P=0.03). There was also a significant reduction in the mean procedural dose in patients receiving GTN (1.5 vs. 2.7Gy, P=0.008). There was no significant difference
in prostate artery density, screening time, or technical success. No
adverse advents were recorded in either group.
Conclusion
CTA is a highly useful tool for the procedural planning of PAE. The
quality of preoperative CTA with regards to confidently demonstrating the prostate artery anatomy is significantly increased by the
administration of sublingual GTN without any increase in adverse
events.

P-172
Percutaneous transcatheter arterial embolization of upper and
lower gastrointestinal bleeding using n-butyl-2-cyanoacrylate
J.H. Kwon1, Y.R. Kang2, Y. Cha2
1Radiology, Dongguk University Ilsan Hospital, Goyang-si, Korea,
2Radiology, Dongguk University Ilsan Hospital, Dongguk University
Graduate School of Medicine, Goyang-si, Korea
Purpose
The purpose of this study is to evaluate the technical and clinical effectiveness and safety of superselective transcatheter arterial
embolization (TAE) with n-butyl-2-cyanoacrylate (NBCA) for acute
nonvariceal upper and lower gastrointestinal tract bleeding.
Material and methods
TAE using NBCA was performed for 21 patients (13 male and 8
female patients; mean age, 60.9 years) with acute nonvariceal upper
(n=15) and lower (n=6) gastrointestinal tract bleeding. Technical success, clinical success, clinical failure, major and minor complications,
bleeding-related 30-day mortality, and overall in-hospital mortality
were analyzed.
Results
Overall technical success rate was 100% (21/21). Overall clinical
success rate was 72.2% (13/18). Uncontrolled bleeding, recurrent
bleeding, and clinical failure rates were 11.1% (2/18), 16.7% (3/18),
and 27.8% (5/18). Two patients with uncontrolled bleeding underwent surgical treatment and recovered. One of the three patients
with early recurrent bleeding underwent repeated TAE successfully but expired due to progression of the underlying disease.
Second patient received conservative treatment but died of continued bleeding, and the other patient underwent surgical treatment
but died of acute respiratory distress syndrome. Minor complication
rate was 16.7% (4/21), and no major complication was encountered.
Three patients showed ischemic damage on treated lesions and one
patient showed epigastric pain. Bleeding-related 30-day mortality
and overall in-hospital mortality rates were 5.6% (1/18) and 28.6%
(6/21), respectively. Two patients died of septic shock and one died
of myocardial infarction within 30 days after TAE.
Conclusion
TAE using NBCA was safe and showed high technical and clinical
effectiveness in the management of acute nonvariceal upper and
lower gastrointestinal tract bleeding.
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P-173
Radial versus femoral approach for peripheral artery embolization procedures in patients with acute bleeding
E. Khayrutdinov1, I. Vorontsov2, A. Arablinskiy1, D. Gromov3,
Y. Kovalev4
1Interventional Radiology, Botkin Hospital, Moscow, Russian
Federation, 2Interventional Cardiology and Radiology, Emergency
Hospital #1, Omsk, Russian Federation, 3Interventional Cardiology and
Radiology, Inozemtcev Moscow Municipal Hospital, Moscow, Russian
Federation, 4Interventional Cardiology and Radiology, Inozemtseva
Hospital, Moscow, Russian Federation
Purpose
We aimed to assess whether the radial approach (RA) was superior
to the femoral approach (FA) for peripheral artery embolization in
patients with acute bleeding.
Material and methods
Eighty-two patients with acute bleeding were enrolled in our
study from October 2013 to January 2017. Twenty-seven patients
had hemoptysis, 22 had epistaxis, 10 had upper gastrointestinal
hemorrhage, and 23 had uterine hemorrhage. RA was used in 42
patients, and FA was used in 40 patients. Clinical characteristics of
the patients were comparable between the two groups. Patients
were evaluated for the success and duration of the procedure, radiation exposure, major and minor complications, and the quality of life
associated with the procedure.
Results
Embolization procedures were successfully performed in all
patients. The duration of the procedure (51.3 vs 57.1 minutes,
p>0.05), time needed for catheterization of the target arteries (28.3
vs 32.1 minutes, p>0.05), and radiation exposure (0.52 vs 0.59 mZv,
p>0.05) were comparable among the patients with hemoptysis, epistaxis, and upper gastrointestinal hemorrhage in the two groups. All
parameters evaluated were significantly lower among the patients
with uterine hemorrhage in the RA group. The rate of major vascular
complications was lower in patients in the RA group (0% vs 5%) than
that in those in the FA group. RA was associated with a statistically
significant reduction in all parameters of procedural discomfort.
Conclusion
Use of RA in patients with acute bleeding undergoing peripheral
artery embolization provides a significant reduction in the rate of
vascular complications and procedural discomfort. RA significantly
reduces the duration of the procedure and radiation exposure
among patients with acute uterine hemorrhage.

P-174
Coil technique for short abdominal arterial segment: balloonassisted coil embolization (BACE)
M. Maruyama, T. Yoshizako, M. Nakamura, T. Nakamura, S. Ando,
R. Yoshida, H. Araki, H. Kitagaki
Radiology, Shimane University Faculty of Medicine, Izumo, Japan
Purpose
To evaluate the safety and feasibility of coil embolization for short
abdominal arterial segments with proximal balloon inflation or combined proximal and distal inflation as well as to determine the volume embolization ratio (VER) and the ratio of the first coil diameter
to the target vessel diameter (first coil diameter ratio).
Material and methods
From January 2014 to August 2016, we performed coil embolization
of the short segment in 7 patients using 0.010–0.012 inch detachable microcoils. The target vessels were the common hepatic arteries before distal pancreatectomy with en bloc celiac axis resection in
5 patients, the superior mesenteric artery for isolation of the pseudoaneurysm in 1 patient, and the celiac trunk for preventing type II
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endoleak before endovascular aortic repair in 1 patient. We evaluated VER and the first coil diameter ratio after single balloon-assisted
coil embolization (single BACE) with only proximal balloon inflation
and double BACE with both proximal and distal balloon inflation.
Results
Single BACE was performed in 4 patients. Double BACE was performed in 3 patients. All embolizations were completed safely. The
median VER was 12.1% (single BACE; mean 11.7% and double BACE;
mean 12.4%). There was no statistically significant difference in VER
between the two groups (t-test). The median first coil diameter ratio
was 1.82 in both groups.
Conclusion
Coil embolization was safely performed by BACE. We achieved sufficient friction to prevent coil migration by choosing detachable
microcoils with a median diameter 1.82 times larger than that of the
target vessel and VER ≥ 12%, allowing us to embolize short vascular
segments.

P-175
Comparison of complications and treatment results between
the first and last decade in the 20-year endovascular treatment
of body and extremity arteriovenous malformations (AVMs)
K.B. Park1, Y.S. Do1, H.S. Park 2, D. Hyun2, S.W. Shin2, S.K. Cho2,
S.W. Choo2, D.I. Kim3, Y.W. Kim3
1Radiology, Samsung Medical Center, Seoul, Korea, 2Department
of Radiology and the Center for Imaging Science, Samsung Medical
Center, Sungkyunkwan University School of Medicine, Seoul, Korea,
3Vascular Surgery, Samsung Medical Center, Seoul, Korea
Purpose
To investigate the complication rate and treatment result in the first
and the last decade of AVM treatment.
Material and methods
In this study, 306 patients with body and extremity AVMs who were
treated from 1996 to 2016 were analyzed for complications and clinical results. In total, 912 sessions of embolization were performed
for 306 patients (M: 137, F: 169 patients). The first decade included
107 patients (group A) and the last decade included (group B) 199
patients. AVMs were classified according to the angiographic findings. Complication rates, number of treatment sessions, and treatment results were compared between the two groups.
Results
Angiographic types of 306 AVMs were as follows: type 1 (n=6), type
2 (n=83), type 3a (n=16), type 3b (n=117), type 3a + 3b (n=48), type 2
+ 3 (n=35), and complex (n=1). Complications in groups A and B were
similar with respect to minor (group A: 22% and group B: 19.6%) and
major complications (group A: 2% and group B: 2%). However, the
number of treatment sessions was 4.6 for group A and 2.3 for group
B, which was reduced by 45%. The rate of treatment failure was
9.3% for group A and 1.5% for group B. Cure or markedly improved
results were observed in 54% patients in group A and 63% patients
in group B.
Conclusion
With the accumulation of AVM treatment experience, the number of
treatment sessions and rate of treatment failure were significantly
reduced.
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P-176
Prostatic artery embolization for benign hyperplasia: outcome
after the 1-year follow-up in 25 consecutive cases performed at
a single center
N. Kisilevzky, D. Ekizian, C. Blaise, P. Lylyk
Interventional Radiology, ENERI - Clinica La Sagrada Familia, Buenos
Aires, Argentina
Purpose
To present the outcome observed after a 1-year follow-up of a series
of 25 patients with benign prostate hyperplasia treated consecutively with prostatic artery embolization as an alternative to surgery.
Material and methods
Between January and December 2015, 25 patients (mean age 65.4
years) with lower urinary tract symptoms due to benign prostatic
hyperplasia and refractory to medical therapy underwent prostatic
artery embolization. All patients were evaluated with specific questionnaires to determine the severity of symptoms and impact on
quality of life and erectile function, pelvic ultrasound and MRI, urinary flowmetry, and PSA before the procedure (baseline) and 30
days and 1 year after the procedure. Procedures were performed
in an outpatient condition with local anesthesia and mild sedation
through the right femoral vascular access. Tris-acryl gelatin microspheres in the range of 300–500um were used as an embolic agent
in all cases.
Results
Embolization was successful in all patients; in 23 cases, embolization
was achieved bilaterally and in 2 cases, only one side was embolized.
The average time for completion of the procedure was 75 minutes,
and the average radiation time was 32.4 minutes. The mean amount
of contrast medium used was 135 ml. The most frequent origin of
the prostatic artery was the common trunk with the vesical artery
but various anatomical variations were found. Cone-beam CT was
used in 16 cases whether to confirm or to discard the right vessel to
deliver the embolic agent.
At 30 days, a mean reduction of 24.6% in prostate volume, 5.6 point
improvement in IPSS, 2 point improvement in QOL, and 3 point
improvement in IIEF was observed. The peak urinary flow improved
51% and PSA dropped 39%. No major complications that resulted
in unscheduled hospitalization or that needed additional surgical
procedure were observed. Minor adverse events were verified and
easily resolved in 10 patients. Four patients (16%) needed to continue their medication and were considered unsuccessful cases. At
the 1-year follow-up, there were no significant changes in clinical
parameters in comparison to those observed after 30 days. At this
time, 8 patients (32%) needed to continue or needed reintroduction
of their medication.
Conclusion
Prostatic artery embolization as an alternative treatment to surgery
for patients with BPH and LUTS was safe and effective in improving symptoms. Most clinical improvement was observed during the
initial 30 days post procedure and remained for 1 year in approximately 70% patients.

P-177
Left gastric artery embolization in 4 obese patients: results
after a 6-month follow-up
N. Kisilevzky, C. Van Gelderen, C. Bleise, J. Patrosso, C. Ingino,
C. Gatica, C. Horiszny, P. Lylyk
Interventional Radiology, ENERI - Clinica La Sagrada Familia, Buenos
Aires, Argentina
Purpose
To report the 6-month data of a feasibility study (having safety as a
primary endpoint) of left gastric artery (LGA) embolization in obese
patients.

Posters

193

Material and methods
Four obese patients, including two males, with an average age of
38.5 years accepted to participate in the IRB-approved clinical study
and underwent LGA embolization. Average weight was 130.25 kg
and the average BMI was 40.24 kg/m2. Changes after the procedure were assessed with upper endoscopy, SF36 for QOL, and blood
assays. Procedures took place under local anesthesia and mild sedation via the right femoral (2), left radial (1), or right radial (1) access.
Tris-acryl gelatin microspheres in the range of 300–500 µm were
used. Procedure time and radiation time were recorded. Time to
recovery, adverse events (AE), change in weight, and QOL were
tracked after the procedure.
Results
Procedure time was 120 minutes (range 55–140) and radiation time
was 48 minutes (range 32–74). Only minor adverse events were
reported by 3 patients. P1 referred acute gastric pain 7 days after the
procedure. P2 had a vomiting crisis 8 hours after the procedure that
improved with oral medication. UE performed 1 week later revealed
a gastric ulceration Forrest III that healed with medical treatment.
P4 implied gastric discomfort. UE showed small erosions in the gastric mucosa. After 6 months, the average weight loss was 8.75 kg.
QOL assessed 6 months after the procedure showed no significant
changes.
Conclusion
LGA embolization in obese patients seems to be safe, but its role
as an alternative for weight loss in obese patients should still be
investigated.

P-178
When the prostatic artery does not originate from hypogastric
branches, what to do for attaining good results in prostatic
artery embolization?
A.G. Rampoldi1, F. Barbosa1, C. Migliorisi1, M. Solcia1, R. Vercelli1,
P. Brambillasca1, S. Secco2, A. Galfano2, V.C.D.P. Rodrigues3, A. Assis3,
A.M. Moreira3, A. Bocciardi2, F.C. Carnevale3
1Interventional Radiology, Niguarda Hospital, Milan, Italy, 2Urology,
Niguarda Hospital, Milan, Italy, 3Interventional Radiology, University of
São Paulo, São Paulo, Brazil
Purpose
The angiographic pelvic anatomy has a high variability, and its
knowledge is crucial for PAE. The prostatic artery does not always
originate from internal iliac artery branches (type-I–IV-USP classification) and can have less common origins (type-V). The purpose of this
study is to assess, through a multicentric evaluation, the prevalence
of type-V prostatic arteries and the technical changes and results of
PAE.
Material and methods
Angiographic prostatic arteries (USP classification) were used to retrospectively assess type-V arteries in 444 PAE procedures. PAE was
performed according to the PErFecTED technique with 100–300 or
300–500 μm Embosphere microspheres in patients with BPH and
LUTS. Cone-beam CT was used in every case.
Results
The prevalence of type-V was 15/441 (3.4%). When re-embolization
was considered, type-V was observed in 21/444 (4.7%). One case was
due to agenesia of the right internal iliac artery (0.2%) and the prostatic artery originating directly from the external iliac artery. In 6
patients, type-V arised from the accessory internal pudendal (1.4%),
in 4 patients, from the inferior epigastric artery (0.9%), in 2 patients,
from the inferior gluteal artery (0.4%), in 1 patient, from the inferior mesenteric artery (0.2%), and in another patient, from the trifurcation of the internal iliac anterior trunk (0.2%). In cases of re-PAE,
type-V was observed in 5 (1.3%) cases from the accessory internal
pudendal and in 1 case (0.2%) from the inferior gluteal artery.
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Conclusion
The knowledge of angiographic anatomy is imperative to PAE success. Not recognizing type-V prostatic artery can lead to unnecessary catheterization of multiple vessels, which increases the procedure time and use of mdc and radiation exposure. Cone-beam CT
should be used to confirm prostate vascularization and evitate nontarget embolization. Good clinical results can be obtained through
expert hands.

P-179
Cholangiocarcinoma tumor burden prior to TACE: the value of
3D quantitative analysis to predict survival
N. Nezami, I. Rexha, F. Laage-Gaupp, M.A. Miszczuk,
J.M.M. van Breugel, B. Tegel, S. Smolka, B. Gebauer, M. Lin,
J. Chapiro, J.-F.H. Geschwind
Radiology and Biomedical Imaging, Yale University School of Medicine,
New Haven, CT, United States of America
Purpose
To evaluate the role of 1D, 2D, and 3D tumor burden and enhancement measurement techniques on the overall survival (OS) rate in
patients with cholangiocarcinoma (CC) before transarterial chemoembolization (TACE).
Material and methods
Seventy-three patients with intrahepatic cholangiocarcinoma and
follow-up after conventional TACE were retrospectively enrolled into
this study from 2000 to 2014. 1D and 2D measurements were performed on baseline MRI. Additionally, 3D quantitative tumor analysis was performed by assessing enhancing tumor volume [ETV (cm3)]
and enhancing tumor burden [ETB (%)] and ratio between ETV (cm3)
and total liver volume [(TTV) (cm3)]. Patients were divided into low
tumor burden (LTB) or high tumor burden (HTB) groups based on
receiver operating characteristic curve (ROC) cut-offs, and hazard
ratios (HR) and Kaplan–Meier plots were then analyzed for these
groups.
Results
Survival curves revealed good separation for ETV and TTV (p<0.05).
OS in the LTB group based on ETV, TTV, and ETV was 1.7, 1.8, and 1.3
times, respectively, longer than those in the HTB group (p<0.05).
Survival curves for maximum cross-sectional area demonstrated a
1.6 times longer OS in the LTB group (16.0 vs. 9.7 months). OS in the
LTB group based on maximum enhancing tumor area, overall tumor
diameter, and enhancing tumor was 1.6, 1.5, and 1.3 times, respectively, longer than those in the HTB group.
Conclusion
Good separation of survival curves between LTB and HTB patients
could be achieved using ETV, TTV, and maximum tumor cross-sectional area. 3D volumetric-based measurements of the lesions provide stronger OS predictors in patients with cholangiocarcinoma.

P-180
Non-alcoholic direct puncture sclerotherapy for patients with
venous malformation: discrepancy between patient-based and
MRI-based evaluation
N. Tanaka1, A. Kuhara2, M. Koganemaru2, T. Kugiyama2, T. Abe2
1Radiology, Kurume University, Kurume, Japan, 2Radiology, Kurume
University School of Medicine, Kurume, Japan
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Material and methods
We treated 127 patients. Under fluoroscopic guidance, lesions were
directly punctured using a 23-gauge needle, and 3% STS or 3% polidocanol mixed with the contrast media in foam style was injected.
Therapeutic responses were classified by patient- and MRI-based
evaluation into excellent, good, and poor.
Results
Results by patient-based evaluation were significantly better than
those by MRI-based evaluation (p<0.01). Non-alcoholic direct puncture sclerotherapy was judged to be significantly more beneficial in
patients with pain indication than in those with cosmetic indication
(p<0.01).
Conclusion
Non-alcoholic direct puncture sclerotherapy was judged to be beneficial in 62% patients by MRI-based evaluation and in 82% patients
by patient-based evaluation. Patient satisfaction was greater than
imaging improvement, particularly in the treatment of painful VMs.

P-181
Aspiration thrombectomy of fulminant pulmonary embolisms
in patients primarily unsuited for conventional intravenous
anticoagulation treatment
A. Titschert1, M. Maslova1, A. Felten2
1Radiology, Knappschaftskrankenhaus Bochum University Hospital,
Bochum, Germany, 2Radiology, Westpfalz-Klinikum, Kaiserslautern,
Germany

Purpose
Review of interventional treatment of high-risk patients with acute
pulmonary artery embolism by aspiration thrombectomy as an
alternative to standard i.v. thrombolysis and surgical embolectomy
(Trendelenburg procedure).
Material and methods
Six high-risk patients with acute pulmonary artery embolism and
contraindications for i.v. thrombolysis were treated with local aspiration thrombectomy using the Indigo mechanical thrombectomy
system (CAT8 aspiration catheter and SEP8 guidewire) by Penumbra
Inc.
Results
All patients exhibited a decrease in pulmonary artery pressure, a
reduction in catecholamine requirement, normalization of heart rate
(<100 bpm) and systolic blood pressure (>100 mmHg), an increase in
peripheral oxygen saturation (paO2 > 96%), and a reduction in the
required inspiratory oxygen fraction (FiO2) of the respirator unit. It
has become apparent that clinical, therapeutical, and local parameters are indicative for planning, exercising, and evaluating the success of the interventional procedure as opposed to mere imaging
results.
Conclusion
Interventional treatment of high-risk patients with acute pulmonary
artery embolism by aspiration thrombectomy presents a viable and
low-risk alternative as well as a potent addition to standard i.v. treatment and surgical embolectomy. In patients with contraindications
to either of the standard treatments, particularly in neurosurgical
patients and patients who have responded poorly to i.v. thrombolysis, it warrants special consideration. Surgical treatment, in turn, has
a high risk of mortality. Current literature merely shows small cohort
studies and case reports. Further studies will be necessary as present data does not permit a broader analysis.

Purpose
The aim was to evaluate the safety and efficacy of non-alcoholic
direct puncture sclerotherapy (STS and polidocanol) in patients with
venous malformation (VM) and to clarify the benefits and limitations
of non-alcoholic direct puncture sclerotherapy.
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P-182
Transcatheter coil embolization of the pancreaticoduodenal
artery aneurysms: a single-center experience
O. Ikeda1, Y. Tamura2, M. Eguchi1, Y. Yamashita2
1Diagnostic Radiology, Kumamoto University Graduate School of
Life Sciences, Kumamoto, Japan, 2Diagnostic Radiology, Kumamoto
University Hospital, Kumamoto, Japan
Learning Objectives
We evaluated the safety of transcatheter coil embolization (TCE) of
pancreaticoduodenal artery aneurysms (PDAAs).
Background
High flow through the pancreaticoduodenal arcade in patients with
celiac artery stenosis or occlusion may elicit peripancreatic artery
aneurysms.
Clinical Findings/Procedure
We coil embolized 23 patients with PDAA (size range 12–32 mm,
average 16 mm). Celiac axis stenosis was due to median arcuate ligament compression (MALC, n=20) or segmental arterial mediolysis
(SAM, n=3). Three patients suffered PDAA rupture; in 2, it was due
to SAM, and in 1, it was due to MALC. When the aneurysmal neck
size was less than half the aneurysmal short axis, we used packing
only, and when it was more than half the short axis, we embolized
vessels distal and proximal to PDAA (isolation). Nine patients underwent coil packing of the aneurysmal sac only to preserve the native
arterial circulation; 6 of the remaining 14 underwent isolation with
simultaneous stenting of the stenotic celiac axis. Antiplatelet administration was stopped in 2 patients with celiac stent occlusion due
to varicose veins of the lower extremities or hypermenorrhea. All
PDAAs were successfully excluded. Two patients with isolation of the
transverse or dorsal pancreatic artery developed acute pancreatitis;
1 who underwent coil packing developed coil compaction after 6
months and underwent a 2nd coil embolization. There were no other
complications.
Conclusion
TCE is an effective alternative treatment for patients with PDAA. Coil
packing of saccular aneurysms is particularly effective, and isolation
with metallic stent angioplasty is useful in patients with celiac axis
stenosis.

P-183
US-guided direct puncture embolization of the inferior epigastric artery: an extreme salvage technique in the treatment of
rectus sheath hematoma
M.S. Çakır, İ.N. Mutlu, O. Kilickesmez
Interventional Radiology, Istanbul Training and Research Hospital,
Istanbul, Turkey
Learning Objectives
Direct puncture embolization of the epigastric artery has been suggested to represent an effective alternative to transfemoral arterial
embolization in patients who require treatment for rectus sheath
hematoma. The objective of this report is to present an innovative
and extreme technique for recurrent rectus sheath hematoma with
a previous failed embolization.
Background
Recurrent rectus sheath hematoma was treated by coil-assisted
embolization of the inferior epigastric artery using sonographyguided direct puncture because the artery was inaccessible via the
endovascular route due to a prior partial embolization.
Clinical Findings/Procedure
Recurrent rectus sheath hematoma was treated by coil-assisted
embolization of the inferior epigastric artery using sonography-guided direct puncture because the artery was inaccessible via the endovascular route due to a prior partial embolization.
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Post-embolization control Doppler imaging revealed total closure
of the artery. There was no recurrence in the first week, and almost
complete resorbtion of the hematoma was observed at the 1-month
follow-up examination.
Conclusion
Endovascular coil-assisted embolization of the inferior epigastric
artery is a safe and effective technique for the treatment of rectus
sheath hematoma. Under the circumstances of failed catheterization of the artery, direct puncture of the artery may be considered
as an alternative to surgery. Furthermore, lower fluoroscopy time
and minimal usage of contrast medium are the advantages of this
new technique, possibly making it the first choice for access in pregnancy. Its disadvantage is the necessity of experience with probe–
needle cooperation.

P-184
Rare intra-abdominal haemorrhage from omental lipoma:
review of 3 cases
P.S. Tirukonda, J.S.S. Brar, S. KoK, K.S. Ng
Radiology, Changi General Hospital, Singapore, Singapore
Background
We describe 3 cases with clinical signs and symptoms of intraabdominal bleeding. All patients were male, with their age ranging from 50 to 71 years. CT mesenteric angiogram demonstrated
fat-containing omental masses displacing the bowel loops. Active
haemorrhage was noted in 2 cases. Conventional angiography confirmed aberrant foregut arterial supply from branches of the splenic
artery and superior mesenteric artery.
Clinical Findings/Procedure
All 3 patients clinically presented with cardiovascular shock. Active
contrast extravasation on the arterial phase and pooling on the
delayed phase were noted to arise from lipomatous omental lesions
on CT mesenteric angiograms performed for cases 1 and 2. No
active contrast extravasation was noted for case 3.
Conventional angiography and selective catheterisation of the celiac
trunk revealed an aberrant gastroepiploic vessel arising from the terminal branch of the splenic artery, terminating blindly within the
lipomatous omental masses. Super-selective embolisation, which
halted extravasation, was performed.
Histological analysis of 1 patient confirmed the diagnosis of omental lipoma.
Conclusion
Omental lipoma is rare. We report a series of cases with active
extravasation from omental lipoma. The source of haemorrhage was
the branches of the foregut arteries (the terminal branches of the
splenic artery and a branch of the superior mesenteric artery) supplying the omental lesions. Super-selective embolisation achieved
the cessation of haemorrhage and led to full recovery.

P-185
Spontaneous psoas muscle hemorrhage in anticoagulated
patients: superselective transcatheter arterial embolization
technique
U.G. Rossi1, P. Torcia2, A.M. Ierardi2, P. Rigamonti2, L.C. Pescatori2,
R. Foà2, G. Carrafiello3, M. Cariati2
1Radiology and Interventional Radiology, ASST Santi Paolo e
Carlo - San Carlo Borromeo Hospital, Milan, Italy, 2Radiology and
Interventional Radiology, ASST Santi Paolo e Carlo, Milan, Italy,
3Diagnostic and Interventional Radiology, University of Milan, Milan,
Italy
Background
Spontaneous psoas muscle hemorrhage in anticoagulated patients
could be a life-threatening condition. The hematomas originate
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from tears in muscle fibers and are rarely bilateral. Patients with a
hemodynamically unstable condition and MD-CT signs of active
bleeding require urgent medical and invasive treatments. In these
cases, surgical intervention is limited by the inability to localize the
bleeding vessel(s). Nowadays, superselective transcatheter arterial
embolization is considered the first-line treatment procedure.
Clinical Findings/Procedure
In patients with anticoagulation-related spontaneous psoas muscle hemorrhage, MD-CT is the gold standard imaging technique
because it identifies the location and number of active bleeding
sites. In this poster, we 1) illustrate the arterial anatomy of psoas
muscles, selective angiography of the lumbar and posterior branch
of the internal iliac artery, and the reason for superselective catheterization and 2) discuss the technical aspects of the embolic materials used to stop active bleeding in the feeding artery of psoas
muscles.
Conclusion
Superselective transcatheter arterial embolization of spontaneous
psoas muscle hemorrhage in anticoagulated patients is safe and
feasible, with a satisfactory efficacy if performed using the correct
technique.

P-186
Sorting out vascular lesions and understanding their treatment concept
M. Farid
Radiology, Ainshams University, Cairo, Egypt
WITHDRAWN

P-187
Endovascular management of ruptured/unruptured true
pancreaticoduodenal arcade aneurysms caused by median
arcuate ligament syndrome
M. Koganemaru, A. Kuhara, T. Kugiyama, T. Abe
Radiology, Kurume University School of Medicine, Kurume, Japan
Learning Objectives
To discuss the safety and efficacy of the endovascular approach for
ruptured/unruptured true pancreaticoduodenal arcade (PDA) aneurysms caused by median arcuate ligament syndrome (MALS).
Background
We retrospectively reviewed 12 consecutive patients from January
2010 to April 2016 who had ruptured/unruptured true PDA aneurysms due to MALS. These patients were treated with transcatheter
embolization, although the celiac stenosis itself was not treated. We
discuss the embolization procedure used, the imaging findings, the
success rate of embolization, and the follow-up outcomes.
Clinical Findings/Procedure
We identified six ruptured and six unruptured aneurysms (mean size
4 mm, maximum 12 mm) located on the anterior PDA (n = 5), posterior PDA (n = 3), inferior PDA (n = 3), and dorsal pancreatic artery
(n = 1). Computed tomography revealed compression of the celiac
artery, and all the ruptured cases had peripancreatic hematomas.
Embolization with coil/glue was successful in all the ruptured cases;
the unruptured aneurysms were treated by coil embolization using
the neck preservation/isolation technique. Postprocedural angiography revealed the severity of the hemodynamic changes via the
non-embolized vessels, excluding those treated by the neck preservation technique. No complications were observed during the follow-up (mean 14 months).
Conclusion
Complete occlusion must be rapidly achieved for ruptured PDA
aneurysms. Unruptured aneurysms were treated by preserving the
native arterial circulation as far as possible, which should always be

Abstract Book
considered with any aneurysmal size. Embolization for PDA aneurysms is a safe procedure. A long follow-up period is essential postembolization in case of possible new, flow-related aneurysmal
formation.

P-188
Use of ultrasound with microbubbles as a control imaging
method after prostatic artery embolization for benign prostatic hyperplasia
D.L.N. Martins1, F.A.C. Junior1, A.A.P. Azevedo1, L.G.M. Valle1,
B.B. Affonso2, F.L. Galastri3, J.M. Motta-Leal-Filho4, R.N. Cavalcante5,
R.G. Garcia1, F. Nasser2
1Interventional Radiology, Hospital Israelita Albert Einstein, São
Paulo, Brazil, 2Radiologia Vascular Intervencionista, Hospital Israelita
Albert Einstein, São Paulo, Brazil, 3Radiologia Vascular, Hospital
Israelita Albert Einstein, São Paulo, Brazil, 4Radiology, Hospital das
Clinicas, University of São Paulo Medical School, São Paulo, Brazil,
5Interventional Radiology, University of São Paulo Medical School, São
Paulo, Brazil
Learning Objectives
To describe the importance of contrast-enhanced ultrasound as a
control imaging method after prostatic artery embolization.
Background
The use of microbubble contrast has been expanding everyday in
interventional radiology for procedures such as collection drainages, biopsies, and ablation. In the field of endovascular intervention, it has been used with increasing frequency in the evaluation of
endoleaks and arteriovenous fistulas. The embolization of prostatic
arteries is an interventional technique used to treat benign hyperplasias, the indications of which have become progressively more
frequent. In this context, contrast-enhanced ultrasound is a noninvasive imaging method that is useful for the evaluation of prostatic ischemia.
Clinical Findings/Procedure
Microbubble ultrasound is a simple, minimally invasive procedure. Venous injection of 1.0–1.5 cc of sulfur hexafluoride 8 μL/mL
(SonoVue, Bracco, Milan, Italy) is followed by transabdominal prostatic ultrasound. Normal prostate is highly vascularized, although
embolized glands present as totally or almost totally ischemic, with
the absence of the contrast media in prostatic tissues.
Conclusion
The use of contrast-enhanced ultrasonography is safe and effective.
This minimally invasive procedure can be used for the evaluation of
the efficacy of prostate artery embolization procedures, adequately
identifying the reduction of glandular vascularization, with a potential application in the follow-up of individuals submitted to this transarterial technique.

P-189
Detachable coil embolization of visceral artery aneurysms
using adjunctive techniques: a pictorial review
M. Inoue1, S. Nakatsuka2, M. Tamura2, S. Oguro2, M. Jinzaki2
1Diagnostic Radiology, Keio University School of Medicine, Tokyo,
Japan, 2Diagnostic Radiology, School of Medicine, Keio University,
Tokyo, Japan
Learning Objectives
To describe the devices, technical preferences, and tips for embolization of visceral artery aneurysms (VAAs).
Background
Since its first introduction in the field of aneurysm treatment, coil
embolization has increasingly been used with good outcomes in
most intracranial aneurysms with the use of detachable coils. Unlike
intracranial aneurysms, most VAAs are large and have a wide neck.
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Some aneurysms, which originate at the bifurcation and have a few
efferent branches near the neck of the aneurysm are more challenging; however, as various devices such as neck-protecting devices,
steerable microcatheter, and brand new detachable coils are
becoming available, these aneurysms are no longer a contraindication for sac packing.
Clinical Findings/Procedure
We present a pictorial review of various kinds of devices, adjunctive
techniques, and tips for procedures. The main objective is to review
standard techniques and focus on adjunctive techniques, including balloon neckplasty technique, stent-assisted technique, double
microcatheter technique, double balloon technique, and combination of adjunctive techniques. Tips for procedures, such as how to
place the microballoon catheter across the neck, reshaping of the
microcatheter, barrel view, and how to select the coils, will also be
addressed. Utilizing cases, adjunctive techniques will be reviewed to
provide a detailed understanding of strategies.
Conclusion
In the treatment of VAAs, a firm understanding of adjunctive techniques and various tips is critical to achieve tight packing of aneurysms and prevent coil compaction. Coil embolization of VAAs is a
safe and feasible treatment option.

P-190
Pulmonary artery pseudoaneurysm: CT and angiography findings and treatment
Y.H. So, Y.H. Choi, K.N. Jin, Y. Choi, H. Cho
Radiology, Seoul National University Boramae Hospital, Seoul, Korea
Learning Objectives
We will show patients’ presentation and their CT and angiography
findings. We will review treatment methods and clinical outcomes
for various types of pulmonary artery pseudoaneurysms.
Background
Hemoptysis is a potentially life-threatening condition. CT is very useful for the initial assessment of hemoptysis. CT shows the underlying
lung parenchyma abnormality and the abnormally dilated systemic
arteries that may require embolization. In addition, CT can also be
useful in the evaluation of hemoptysis of the peripheral pulmonary
artery origin. Despite the fact that pulmonary artery pseudoaneurysms are uncommon, an awareness of pulmonary artery pseudoaneurysm is important because its treatment is different from that
of hemoptysis originating from bronchial or non-bronchial systemic
collateral arteries.
Clinical Findings/Procedure
Underlying lung abnormalities of the patients were tuberculosis, mycetoma, necrotizing pneumonia, and lung cancer on radiation therapy. CT finding was analyzed by means of axial, MPR,
and MIP images. Pulmonary artery and/or bronchial or non-bronchial systemic collateral arterial angiographies were performed.
Endovascular treatment was performed by direct embolization of
pulmonary artery pseudoaneurysm or embolization of bronchial or
non-bronchial systemic collateral arteries using microcoils, n-butyl
cyanoacrylate, or PVA particles. Immediate hemostasis was successfully achieved, and pulmonary artery pseudoaneuryms disappeared
on follow-up CT scans.
Conclusion
The treatment of hemoptysis from the peripheral pulmonary artery
pseudoaneurysm can be different from that of hemoptysis originating from the bronchial or systemic artery. Familiarity with CT findings of the pulmonary artery pseudoaneurysm is necessary to facilitate appropriate and prompt diagnosis and treatment of patients
with hemoptysis.
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P-191
Standard and alternative embolisation techniques in hepatic
artery lesions: an iconographic essay
M. Langleib1, E. Squarza2
1IDITE, Centro Cardio Vascular Casa de Galicia, Montevideo, Uruguay,
2Departamento Clínico de Imagenologia, Hospital de Clínicas DR.
Manuel Quintela, Montevideo, Uruguay
Learning Objectives
1. To illustrate different modalities of endovascular treatment of
lesions in the vascular tree of the hepatic artery.
2. To illustrate possible pitfalls in the treatment of these injuries.
3. To discuss endovascular treatments, including different
materials and techniques.
Background
Hepatic artery aneurysm and pseudoaneurysm are rare but important entities with a high morbimortality. They are the second most
common visceral aneurysms and account for approximately half
the pseudoaneurysms. Endovascular treatment is the first line treatment for such lesions. Different materials and techniques have been
used depending on the characteristics and location of the lesions.
Currently, the standard treatment for visceral pseudoaneurysms is
the exclusion of the lesions by coils along the pseudoaneurysm and
aneurysm necks (sandwich technique). Other techniques and materials have been used to preserve parent vessel permeability.
Clinical Findings/Procedure
We present an iconographic essay with different lesions and techniques, with emphasis on the preservation of hepatic circulation.
Fibered coils, bare platinum coils, hydrocoils, and glue were used.
We presented a review of the literature and discussion in relation to
our case series.
Conclusion
Hepatic artery aneurysm and pseudoaneurysm are uncommon
lesions, and endovascular treatment is the preferred option. Good
results can be obtained using the appropriate technique. Materials
and different options and pitfalls must be known and have been
exposed in this iconographic essay.

P-192
Role of interventional radiology in the management of pelvic
vascular emergencies
V. Rachapalli1, M. Palaniswamy1, D. Thiruchunapalli2, S. Inuganti2,
S. Chappiidi3, M. Uthappa1
1Interventional Radiology, BGS Global Hospital, Bangalore, India,
2Interventional Radiology, Global Hospitals, Chennai, India,
3Interventional Radiology, Global Hospital, Hyderabad, India
Learning Objectives
1. To understand the role of interventional radiology in managing
pelvic vascular emergencies.
2. To understand the role of various embolic agents in various
emergent situations.
Background
Pelvic vascular emergencies can occur in a wide range of conditions,
ranging from pelvic trauma to postpartum states. Whilst some cases
can present as emergencies, others have a more insidious onset,
thus presenting as a semi-emergency. Their early recognition is
important to ensure that the appropriate treatment is instituted at
the right time, thus improving patient outcomes. Sound knowledge
of various interventional techniques is essential to achieve this.
Clinical Findings/Procedure
We will discuss the presentation of various emergencies, including
a brief description of their diagnosis on imaging. Images from both
cross-sectional and angiographic studies will be provided to illustrate various important points pertinent to their management. This
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will include various embolization techniques, and the use of various
embolic agents, which are commonly used, such as coils, gelfoam,
and glue. Various practical tips and tricks will be discussed, which
will be instructive to both beginner and advanced interventionalists.
Conclusion
Early recognition and management of pelvis vascular emergencies
is of paramount importance to reduce both mortality and morbidity.
This requires the interventionalist to be aware of various techniques
and equipment to successfully undertake the cases.

P-193
Investigation of the artery responsible for hemorrhage after
prostate cancer robotic surgery
T. Moriya, K. Saito, Y. Takara, N. Shirota, D. Yunaiyama, J. Otaka,
T. Saguchi, K. Tokuuye
Radiology, Tokyo Medical University, Tokyo, Japan
Learning Objectives
To investigate the artery responsible for hemorrhage after prostate
cancer robotic surgery.
Background
Unlike general prostatectomy, in robotic surgery, the arm reaches
the retroperitoneal cavity via the peritoneal cavity. The peritoneum
is not sutured; thus, communication between the two cavities is
maintained. Therefore, postoperative hemorrhage may become
lethal. The prostate is mainly supplied by the internal pudendal
artery and the inferior vesical artery, but these arteries are carefully ligated during the surgery. On the other hand, during lymphadenectomy, the obturator artery (OA) may be damaged. Because of
OA anastomoses with the inferior epigastiric artery (IEA), sometimes
hemorrhage cannot be identified by angiography through the internal iliac artery.
Clinical Findings/Procedure
We experienced two cases of transarterial embolization of intrapelvic arterial hemorrhage after prostate cancer robotic surgery.
Extravasation was observed on CT in both cases, but the responsible artery was not identified. In the first case, angiography through
OA revealed no extravasation. Cone-beam CT from the external iliac
artery revealed extravasation from the pubic branches of IEA. In the
second case, extravasation was confirmed by angiography through
OA. In both cases, NBCA was injected into the responsible artery and
hemostasis was achieved.
Conclusion
After obturator lymphadenectomy under robotic surgery, branches
of the external iliac artery may become responsible for pelvic hemorrhage; therefore, it is important to grasp the details of anastomosis of the pelvic artery. We will review our experiences of two cases
anatomically and study the potential arterial network in the pelvis
that we should know before performing embolization.

P-194
Direct percutaneous puncture embolization of a short gastric
artery pseudoaneurysm using ultrasound-guided injection of
an ethylene vinyl alcohol copolymer: a case study and technical note
H.K. Moriarty, M. Ryan, D. Mitchell, T. Geoghegan, L.P. Lawler,
C. Farrelly
Radiology, Mater Misericordiae University Hospital, Dublin, Ireland
Learning Objectives
We describe a novel technique involving direct stick and visualization of the ethylene vinyl alcohol (EVOH) copolymer (Onyx;
ev3 Endovascular, Inc., Plymouth, Minnesota, USA) embolization
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for achieving hemostasis under real-time ultrasound guidance
using an 18-gauge needle for treating a rare short gastric artery
pseudoaneurysm.
Background
Short gastric artery pseudoaneurysms are infrequently reported.
Endovascular access and embolization can be technically challenging because of hostile anatomy and small vessel size.
The EVOH copolymer is a non-adhesive liquid embolic agent most
commonly used for endovascular embolization, with delivery using
a microcatheter under fluoroscopic guidance. It is used in the embolization of endoleaks, AVMs, aneurysms, and pseudoaneurysms
amongst other lesions.
To our knowledge, the use of direct percutaneous needle puncture
for delivery of the EVOH copolymer and direct ultrasound observation of the embolization endpoint have not been previously
described.
Clinical Findings/Procedure
Direct puncture of the pseudoaneurysm was performed under ultrasound guidance using an 18-gauge needle. On injection of the EVOH
copolymer, a cascade of hyperechoic particles was observed swirling within the aneurysmal sac. Under direct observation, hemostasis was gradually achieved. The 18-gauge needle was removed without resistance. Immediate upper-abdominal CT revealed the EVOH
copolymer within the aneurysmal sac and no non-target embolization. Follow-up imaging 4 months postembolization demonstrated
no flow within the aneurysm.
Conclusion
Visceral artery pseudoaneurysm embolization with the EVOH copolymer using the direct puncture technique under ultrasound guidance and observation is technically feasible. This technique may
allow embolization in technically challenging situations in a safe and
controlled manner.

P-195
Successful treatment of chylothorax after esophagectomy by
ultrasound-guided intranodal lipiodol lymphangiography
from the groin in two cases
T. Hickethier, A.C. Bunck, D. Maintz, D.-H. Chang
Department of Radiology, University Hospital Cologne, Cologne,
Germany
Learning Objectives
Chylothoraces after esophagectomy are critical complications that
might be treated by lipiodol lymphangiography.
This can be safely and easily performed by ultrasound-guided inguinal intranodal lipiodol administration.
For persisting chylothorax, a direct puncture of the lipiodol-filled
cisterna chyli should be attempted. This will potentially stop further
chylous leakage (needle disruption technique) or allow further treatment options (e.g., thoracic duct embolization).
Background
Postoperative chylothoraces are infrequent complications after
esophagectomy (incidence ~3%). Surgical repair is difficult because
of the complex postoperative situs and anatomical topography.
Therefore, an interventional treatment is preferable.
Minimally invasive lipiodol lymphangiography by inguinal lymph
node cannulation may be a direct therapeutic approach, and in case
of persistent chylothorax, it allows an image-guided puncture of the
cisterna chyli for further treatment options.
Clinical Findings/Procedure
Two patients suffering from refractory chylothorax after esophagectomy received ultrasound-guided administration of 5–7 ml lipiodol
into an inguinal lymph node.
In one patient, chylous leakage stopped right after lymphangiography without a need for further intervention. The other patient
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showed persisting leakage; therefore, cone-beam CT-guided needle
disruption of the lipiodol-enhanced cisterna chyli was performed.
Again, chylous leakage reduced and stopped 3 days after intervention. Selective probing and embolization of the thoracic duct were
not necessary. During these procedures, no complications were
encountered.
Conclusion
For postoperative chylothorax, ultrasound-guided inguinal intranodal lipiodol lymphangiography is a minimally invasive and easily performed procedure with a high diagnostic and therapeutic value. If chylous leakage persists after lymphangiography, an
image-guided direct puncture of the cisterna chyli is possible, which
may also resolve the chylous leakage and allow further treatment
options.

P-196
Endovascular treatment of hepatic artery aneurysm by detachable coils and self-expanding stents
J. Egge1, I.K. Tesdal2
1Department of Radiology, Haugesund Sjukehus, Haugesund, Norway,
2Department of Radiology, Klinikum Friedrichshafen, Friedrichshafen,
Germany

A 68-year-old non-smoking man with hypertension and sarcoidosis had a 2.4 cm aneurysm in the hepatic artery, as observed on CT.
Detachable microcoils and uncovered self-expanding nitinol stents
were used. The aneurysm was excluded, and all visceral arteries
stayed open.
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P-199
Giant iatrogenic femoral artery pseudoaneurysm treated with
a percutaneous thrombin injection
A.M. Alduk, R. Smiljanić
Department of Diagnostic and Interventional Radiology, University
Hospital Centre Zagreb, Zagreb, Croatia
A 77-year-old woman presented with a 10-cm femoral artery pseudoaneurysm following balloon valvuloplasty for aortic stenosis. Using ultrasound guidance, 1200 I.U. of thrombin was injected,
causing complete obliteration of the pseudoaneurysm with no
complications.

P-200
Successful embolization of arteriovenous malformation
secondary to chronic subclavian venous thrombosis after
central venous catheter insertion
M. Inoue, S. Nakatsuka, M. Tamura, M. Jinzaki
Diagnostic Radiology, Keio University School of Medicine, Tokyo, Japan
Chronic venous thrombosis rarely develops subsequent to arteriovenous malformation (AVM). We report a case of AVM associated with
chronic subclavian venous thrombosis. Initial venous sac of AVM
was successfully embolized by direct puncture using coil, glue, and
alcohol.

P-201

P-197

Embolisation for hepatic rupture secondary to the HELLP
syndrome

World’s largest AVM

R. Castro Valdes1, A. Pla Romero2, M. Arroyo Lopez2,
A. Sanchez Guerrero2
1Radiology, Hospital Universitario 12 de Octubre, Madrid, Spain,
2Vascular Interventional Radiology, Hospital Universitario 12 de
Octubre, Madrid, Spain

S. Madassery1, B. Arslan2, J.C. Tasse2, O. Ahmed1, U.C. Turba1
1Vascular & Interventional Radiology, Rush University Medical Center,
Chicago, IL, United States of America, 2Vascular & Interventional
Radiology, Rush University Medical Center, Chicago, IL, United States of
America
A 40-year-old female presented with SOB, cardiac failure, a massive
AVM covering her entire thorax, and numerous arterial feeding vessels and outflows. She was not amenable to surgery. After 5 staged
interventions using innumerable coils, plugs, and liquid embolics, the patient now is asymptomatic and has a normalized cardiac
function.

199

Hepatic rupture is a rare complication of the haemolysis, elevated liver enzymes, and low platelets syndrome. This case report
describes the clinical and radiological features of this complication
and the important role of hepatic artery embolisation in non-operative management.

P-202
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Isolated pancreaticoduodenal vein injury from blunt abdominal trauma successfully treated by endovascular treatment

Preoperative embolization of a giant neurofibroma of the
chest in a patient with neurofibromatosis type II

H. Kwon, C.W. Kim, C.H. Jeon
Radiology, Pusan National University Hospital, Busan, Korea

J.S. Shin
Radiology, Hallym University Dongtan Sacred Heart Hospital, Seoul,
Korea
Giant plexiform neurofibromas are difficult to manage surgically
as they are extensively infiltrative and highly vascularized. A giant
chest-wall neurofibroma in a patient with neurofibromatosis type II
was successfully treated by preoperative intravascular embolization
followed by surgical resection.

A 33-year-old man who met with a motorcycle accident underwent
a CT scan showing hemoperitoneum with pseudoaneurysm at the
anterior side of the pancreas. Transhepatic superior mesenteric
venography showed pancreaticoduodenal vein pseudoaneurysm.
The patient was treated by coil embolization of the pancreaticoduodenal vein.
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P-203
Percutaneous, transthoracic, ultrasound-guided embolization
of a bronchial artery aneurysm
T.A.J. Urlings1, F.G. Irani1, N.K. Venkatanarasimha1,
K. Damodharan2, C.W. Too1
1Diagnostic Radiology, Singapore General Hospital, Singapore,
Singapore, 2Department of Radiology, Singapore General Hospital,
Singapore, Singapore
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Conservative treatment was performed, and all coils were discharged spontaneously in 6 months.

P-207
Two cases of femoral skin necrosis after TAE for multiple
trauma

A 71-year-old male with hemoptysis. Aneurysm lung left lower lobe.
Bronchial angiogram, unable to catheterize the feeders of aneurysm. Percutaneous, transthoracic ultrasound-guided (collapsed
lung) approach targeted with a 21-G Chiba needle. Embolization
done with 25% NBCA/lipiodol under fluoroscopic guidance through
a needle.

P-204

S. Toshimasa1, Y. Tanahashi2, M. Yamamoto2, H. Kuwamura3,
T. Yamamoto4, T. Yokoyama4, H. Kondo4, H. Oba2, S. Furui4
1Radiology, Teikyo University School of Medicine, Tokyo, Japan,
2Radiology, Teikyo University Hospital, Tokyo, Japan, 3Radiology,
Teikyo University School of Medicine, Itabashiku, Japan, 4Radiology,
Teikyo University School of Medicine, Tokyo, Japan
It is well known that gluteal skin necrosis is one of the major complications after TAE for pelvic trauma and that there is no report on
femoral skin necrosis. It is crucial for interventional radiologists to
know this complication.

Emergency percutaneous glue embolization of a large iatrogenic pulmonary pseudoaneurysm

P-208

O.G. Santonocito1, V. Pedicini2, D. Poretti2, M. Tramarin2,
U. Cariboni3, E. Lanza2
1Radiology, Humanitas University, Rozzano, Italy, 2Radiology,
Humanitas Research Hospital, Rozzano, Italy, 3Thoracic Surgery,
Humanitas Research Hospital, Rozzano, Italy

Multiple enlarged aneurysms in primary racemose haemangioma of the bronchial artery: successful transcatheter arterial
embolisation using n-butyl-2-cyanoacrylate and coils

A large iatrogenic pulmonary pseudoaneurysm developed during mitral valve replacement. Neither pulmonary angiogram nor
bronchial arteriography showed viable vessels for endovascular embolization. An unusual direct percutaneous puncture of the
lung was thus performed for successful embolization with coils and
n-butyl-2-cyanoacrylate.

P-205
A ruptured bronchial artery aneurysm with an ectopic origin
Y. Takeuchi1, H. Nakatsuji2, S. Masuda3, T. Ochiai2, O. Sato4,
H. Ashida1, N. Hayashi5
1Radiology, Fukuchiyama City Hospital, Kyoto, Japan, 2Surgery, North
Medical Center, Kyoto Prefectural University of Medicine, Kyoto, Japan,
3Cardiovascular Surgery, Maizuru Kyosai Hospital, Kyoto, Japan,
4Radiology, North Medical Center, Kyoto Prefectural University of
Medicine, Kyoto, Japan, 5Department of Radiology, Kyoto Prefectural
University of Medicine, Kyoto, Japan
Spontaneous rupture of a right bronchial artery (RBA) aneurysm
caused a large mediastinal pseudoaneurysm in an 82-year-old man.
An emergent embolization of the RBA originating ectopically from
the left thyrocervical trunk was successfully performed with the use
of cyanoacrylate and coils.

A. Saiga1, T. Higashide2, T. Sugiura3, S. Tsuchiya1, A. Nishiyama1,
Y. Kubota1, T. Horikoshi1, T. Uno1
1Diagnostic Radiology and Radiation Oncology, Graduate School of
Medicine, Chiba University, Chiba, Japan, 2Radiology, Nippon Medical
School Chiba Hokusoh Hospital, Inzai, Japan, 3Respirology, Graduate
School of Medicine, Chiba University, Chiba, Japan
A 48-year-old man showed five enlarged aneurysms in primary racemose haemangioma of the right bronchial artery that were similar
to the beans of a pagoda tree. All the aneurysms were successfully
embolised with n-butyl-2-cyanoacrylate and coils.

P-209
Treating a complicated post-traumatic bleeding pelvic aneurysm: a dilemma
M.M. Tahir
Radiology, Liaquat National Hospital and Medical College, Karachi,
Pakistan
A patient presented with a post-gunshot bleeding pelvic wound
with an underlying aneurysm. Iliac stentgraft failed to stop the
bleeding, and emergency laparotomy was performed. Three
months later, endovascular embolization followed by percutaneous
glue injection was performed to achieve hemostasis.

P-210
Emergency embolization of a ruptured pseudoaneurysm in a
small bowel gastrointestinal stromal tumor with massive intraabdominal hemorrhage

P-206
Coil protrusion to the duodenum after embolization for a
dissected common hepatic aneurysm
Y. Furuta1, M. Shimohira2, T. Hashizume2, K. Suzuki2, K. Ohta2,
T. Goto3, Y. Sawada2, K. Nakayama2, M. Kisohara3, Y. Shibamoto2
1Radiology, Kariya Toyota General Hospital, Aichi, Japan, 2Radiology,
Nagoya City University Graduate School of Medical Sciences, Nagoya,
Japan, 3Department of Radiology, Nagoya City University Graduate
School of Medical Sciences, Nagoya, Japan

K. Idoguchi1, K. Tanaka1, S. Nakao1, M. Narita1, T. Matsuoka2
1Division of Endovascular Therapy, Senshu Trauma and Critical Center,
Rinku General Medical Center, Osaka, Japan, 2Senshu Trauma and
Critical Care Center, Rinku General Medical Center, Osaka, Japan
WITHDRAWN

A 46-year-old man who had a dissected common hepatic aneurysm underwent coil embolization. One-year later, he had abdominal pain, and coil protrusion to the duodenum was observed.
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P-211
Percutaneous direct puncture embolization with n-butyl
cyanoacrylate for an enlarged profunda femoris aneurysm
after surgical ligation of the proximal artery
K. Hamamoto, E. Chiba, K. Matsuura, T. Okochi, K. Tanno, O. Tanaka
Radiology, Saitama Medical Center, Jichi Medical University, Saitama
City, Japan
We present a case of a profunda femoris artery aneurysm that
showed continuous enlargement after proximal arterial ligation. The
aneurysm was successfully treated with ultrasound-guided percutaneous direct puncture embolization of the distal artery and with
n-butyl cyanoacrylate.

P-212
Successful superselective glue embolization of a ruptured
omental artery aneurysm in a patient with fibromuscular
dysplasia
K. Idoguchi1, M. Yamada1, S. Nakao1, M. Narita1, K. Tanaka1, R. Usui1,
T. Matsuoka2
1Division of Endovascular Therapy, Senshu Trauma and Critical Center,
Rinku General Medical Center, Osaka, Japan, 2Senshu Trauma and
Critical Care Center, Rinku General Medical Center, Osaka, Japan
WITHDRAWN

P-213
Delayed hemothorax due to inferior phrenic artery injury after
a blunt thoracic trauma
K. Idoguchi1, R. Usui1, S. Nakao1, M. Narita1, K. Tanaka1,
T. Matsuoka2
1Division of Endovascular Therapy, Senshu Trauma and Critical Center,
Rinku General Medical Center, Osaka, Japan, 2Senshu Trauma and
Critical Care Center, Rinku General Medical Center, Osaka, Japan
WITHDRAWN

P-214
Severe complications following preoperative transarterial
embolization of a giant retroperitoneal tumor: a case report
E. Sakata1, M. Yabuta2, K. Sawada1, Y. Ishizaka1, A. Okumura1,
T. Koyama1
1Radiology, Kurashiki Central Hospital, Kurashiki, Japan, 2Radiology, St.
Luke’s International Hospital, Tokyo, Japan
A 54-year-old man presented with a giant left retroperitoneal tumor.
He did not have high serum levels of adrenaline, noradrenaline, and
dopamine. We performed preoperative transarterial embolization
for the prevention of bleeding. This report describes severe complications following this procedure.

P-215
Median arcuate ligament syndrome complicated with celiac
trunk occlusion and gastropancreatic arterial aneurysm
I. García Trujillo1, L. Bermá Gascón2, G. García Gutiérrez2,
V. Romero Laguna2, V. Muñoz Sánchez1, A. Martín Palanca1
1Radiología Vascular e Intervencionista, Hospital Universitario Virgen
de la Victoria, Málaga, Spain, 2Radiodiagnóstico, Hospital Universitario
Virgen de la Victoria, Málaga, Spain
Angiography performed in a patient with median arcuate ligament
syndrome after surgical intervention showed occlusion of the celiac
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trunk and an aneurysm arising from the division of the gastropancreatic arteries. Embolization was performed with coils and an
uncovered stent.

P-216
Emergency treatment of ruptured pseudoaneurysm as a
complication of necrotizing pneumonia
I. García Trujillo1, L. Bermá Gascón2, V. Romero Laguna2,
G. García Gutiérrez2, V. Muñoz Sánchez1, A. Martín Palanca1
1Radiología Vascular e Intervencionista, Hospital Universitario Virgen
de la Victoria, Málaga, Spain, 2Radiodiagnóstico, Hospital Universitario
Virgen de la Victoria, Málaga, Spain
Chest CT revealed necrotizing pneumonia of the right inferior lobe
as well as an aneurysmatic arterial structure in the right inferior
lobar artery. Angiography showed rupture of the pseudoaneurysm
during the procedure, demanding emergency endovascular embolization with the Amplatzer device.

P-217
Hepatic vein injury treated with modified anchor technique
embolization
A. Alsafi, N. Qazi
Clinical Radiology, St Mary’s Hospital, London, United Kingdom
We discuss the management of the inadvertent injury of the right
hepatic vein during chest drain insertion. The drain was exchanged
for a sheath and the peripheral hepatic vein was successfully embolized with coils anchored into the liver parenchyma.

P-218
Preliminary experience with an MVP microcatheter-compatible
vascular plug for immediate vascular occlusion
A.N. Pantos1, J. Maskova1, P. Bachoo2, D. Hildebrand3
1Radiology, Aberdeen Royal Infirmary Hospital, Aberdeen, United
Kingdom, 2Vascular Surgery, Aberdeen Royal Infirmary, Aberdeen,
United Kingdom, 3Vascular Surgery, NHS Grampian, Aberdeen, United
Kingdom

Preliminary experience with MVP in Scotland. Ten MVP plugs were
successfully deployed in pulmonary AVMs and main mesenteric vessels with a challenging anatomy. Excellent performance, immediate
vessel occlusion with a high clinical success, and a significant cost
benefit in comparison with coils were obtained.

P-219
Traumatic shattered horseshoe kidney managed with embolization: a review of anatomic variants
S. Gaur, J. Martin
Interventional Radiology, Emory, Atlanta, GA, United States of America
A patient was injured in a motor vehicle accident. CT demonstrated
complete laceration of a horseshoe kidney. Angiography demonstrated a feeding branch from the common iliac artery, which was
embolized. We plan to discuss variant arterial anatomy of horseshoe
kidneys.
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P-224

A 4-D phase contrast MRI evaluation of portal vein velocity
before and after splenic artery embolization in the setting of
post liver transplant refractory ascites

Micro-balloon-occluded retrograde transvenous obliteration
via the left inferior phrenic vein for recurred gastric varices

M. Kleedehn, A. Roldan-Alzate, P. Laeseke, O. Ozkan
Radiology, University of Wisconsin Madison, Madison, WI, United States
of America
A 4-D phase contrast MRI is described as a technique for measuring
portal vein velocity before and after splenic artery embolization in
the setting of post-liver transplant refractory ascites. Additionally,
concepts in splenic artery steal syndrome/portal vein hyperperfusion are reviewed.

P-221

Y. Suyama, K. Yamada, S. Soga, H. Shinmoto
Radiology, National Defense Medical College, Tokorozawa, Japan
A 71-year-old woman who underwent balloon-occluded retrograde
transvenous obliteration had recurred gastric varices with less developed outflow vessels. These varices were successfully treated using
micro-balloon-occluded retrograde transvenous obliteration via the
left inferior phrenic vein.

EVAR and TEVAR
P-225

Esophageal cancer patient with bronchial artery pseudoaneurysm resulting in an arterial–esophageal fistula treated
with emergent embolic therapy

Endovascular treatment of acutely ruptured thoracic dissections and aneurysms

A. Pellegrin1, G. Brondani2, E. Fumolo3, M. Sponza1
1Radiologia Interventistica, Azienda Ospedaliero Universitaria Santa
Maria della Misericordia, Udine, Italy, 2Radiologia, Ospedale di
Latisana, Latisana, Italy, 3Dipartimento Medico, Ospedale di Latisana,
Latisana, Italy
A patient presented with massive hematemesis, shock (Hb 5.4 g/dL),
and esophageal cancer. On gastroscopy, the bleeding point could
not be identified, and on CT, a 1–2 cm mediastinal pseudoaneurysm
was observed. Angiography showed direct connection between the
right bronchial artery and esophageal lumen. Embolization was performed using NBCA–Lipiodol, and the patient was hemodynamically stabilized with an uneventful recovery.

P-222
Congenital pulmonary venolobar syndrome: embolization of
an anomalous systemic artery
T. Yamada
Radiology, Japanese Red Cross Medical Center, Tokyo, Japan
A 47-year-old man had right-sided PAPVR draining into IVC and a
right lower lobe supplied by the anomalous systemic artery from the
abdominal aorta. We performed embolization of the anomalous systemic artery for decreasing the volume of the left–right shunt and
preventing hemoptysis.

P-223
Balloon-occluded retrograde glue embolization for intractable
lymphorrhea from bilateral iliac lymphatics following surgery
for rectal cancer
S. Soga, Y. Suyama, K. Yamada, H. Shinmoto, T. Kaji
Radiology, National Defense Medical College, Saitama, Japan
A 75-year-old male developed massive lymphorrhea after rectal resection. Because of multifocal leaks from multiple lymphatics, antegrade embolization of the feeding lymphatics was deemed
technically difficult. The leakages were successfully treated by balloon-occluded retrograde embolization with n-butyl cyanoacrylate
via the transperineal approach.

R.P. Thomas1, B. Schmuck1, O. Eldergash1, T. Kowald1,
A. Weymann2, M. Book 3, U. Günther3, A. Chavan1
1Institute of Diagnostic and Interventional Radiology, Klinikum
Oldenburg, Oldenburg, Germany, 2Department of Cardiac Surgery,
University Hospital, Klinikum Oldenburg, Oldenburg, Germany,
3Department of University Clinic of Anesthesiology / Intensive Care
Medicine / Emergency Medicine / Pain Therapy, Klinikum Oldenburg,
Oldenburg, Germany
Purpose
To evaluate the efficacy of endovascular treatment of an acutely ruptured thoracic aorta.
Material and methods
From January 2010 to January 2017, a total of 21 patients (15 men,
median age 69 years) with an acutely ruptured descending thoracic
aorta were treated endovascularly. Nine patients had aortic dissection and the rest had aneurysm ruptures.
Results
The procedure was successful in all patients with percutaneous
access in 18 patients (85.7%; Prostar-XL Device) and surgical exposure of femoral vessels in 3 patients. Twelve patients (57.1%) received
a single endograft, 8 (38%) received 2 endografts, and 1 received
3 endografts. The endograft diameters ranged between 28 and
46 mm. The median coverage length was 167 mm (range: 150–328
mm). Two patients with dissection received additional distal extension with bare metal true lumen stents. The 30-day mortality in the
group was 19% (4/21). Nine patients required drainage of thoracic
hematoma. No type 1 endoleak was observed. One patient exhibited a possible type II endoleak from an intercostal artery, which
thrombosed at a further follow-up. Three primary percutaneous
sites required surgical revision. No stroke or spinal cord ischemic
complications were observed.
Conclusion
Endoluminal repair of acute rupture of the descending thoracic
aorta shows a 30-day mortality of 19% and can be performed
percutaneously.
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P-226
Radiation dose reduction in EVAR using low-dose protocols:
initial results at a single center
M.H. Schönfeld1, F. Lutz2, B. Riefel3, P. Steffen2, C.R. Habermann2,
M. Karul2
1Department of Diagnostic and Interventional Neuroradiology,
University Medical Center Hamburg-Eppendorf, Hamburg,
Germany, 2Institute of Diagnostic and Interventional Radiology,
Marienkrankenhaus Hamburg, Hamburg, Germany, 3Department of
Surgery, Marienkrankenhaus Hamburg, Hamburg, Germany
Purpose
To assess patient radiation dose reduction by low-dose protocols
(LDP) during endovascular aortic repair (EVAR) at a single center.
Material and methods
We studied a sample of 32 consecutive EVAR procedures (median
age, 77 years; range, 51–89 years), which were performed between
June 2015 and January 2017. From March 2016 onward, Siemens
X-CARE protocols were available as LDP. Parameters, including dosearea product (DAP), fluoroscopy time (FT), and body mass index
(BMI), were analyzed. All procedures with more than 1/3 of FT using
LDP were classified as belonging to the low-dose group (LDG), and
all procedures with less than 1/3 of FT using LDP were classified as
belonging to the normal-dose group (NDG). Procedural and followup data were analyzed for the presence of endoleaks.
Results
Eighteen cases were classified as NDG and 14 cases as LDG. Mean
DAP differed significantly between NDG and LDG with 5789 ± 8025
µGy*m² vs. 2523 ± 2540 µGy*m² (p=0.037). Mean FT and mean BMI
did not differ between NDG and LDG with 30 ± 15 min vs. 31 ± 8 min
and 25 ± 4 kg/m² in both groups. Post-procedural DSA endoleaks
were seen in 6 cases of NDG and 4 cases of LDG. Endoleaks persisting through follow-up (median follow-up 113 vs. 12 days) were seen
in 2 cases of NDG and LDG.
Conclusion
The use of LDP significantly reduces radiation dose in EVAR procedures without prolonging FT or impeding the success of the
procedures.

P-227
Endovascular repair in abdominal aortic aneurysm with a
hostile proximal neck anatomy: a single-center experience
X. Pu1, Y. Ning1, X. Huang2, L. Huang2
1Interventional Diagnosis and Therapy, Beijing Anzhen Hospital,
Beijing, China, 2Interventional Department, Beijing Anzhen Hospital,
Capital Medical University, Beijing, China
WITHDRAWN

P-228
Embolization of type II endoleaks with an ethylene–vinyl
alcohol copolymer (EVOH, Onyx®): technical and clinical
outcomes
A.Z. Vance1, A. Graif1, R. Patel1, C. Fedele1, M.J. Garcia2, G. Kimbiris1,
C.J. Grilli3, D. Agriantonis1, D.A. Leung1
1Vascular & Interventional Radiology, Christiana Care Health System,
Newark, DE, United States of America, 2Interventional Radiology,
EndoVascular Consultants, LLC, Wilmington, DE, United States of
America, 3Interventional Radiology, Christiana Care Hospital, Newark,
DE, United States of America
Purpose
To review the technical evolution and clinical outcome of endoleak
embolization of type II endoleaks with EVOH.
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Material and methods
A retrospective review of consecutive patients undergoing embolization of type II endoleaks with EVOH from 2009 to 2016 was performed. The approach used to access the endoleak nidus depended
on its location and source. Retrograde branch catheterization was
performed for the inferior mesenteric artery (IMA) and lumbar artery
(LA). In the event of failed retrograde transarterial catheterization or
if additional access to the endoleak was required, a direct approach
was employed, including translumbar (TL), transabdominal (TA), and
transarterial perigraft approaches. Patients were followed up for
persistent/recurrent endoleaks and progression of the AAA crosssectional area.
Results
Thirty-four consecutive patients (26 male, mean age 81 years) were
enrolled. Access success rates by approach included 11 of 11 (100%)
transarterial IMA, 12 of 20 (60%) transarterial LA, 12 of 12 (100%)
direct TL/TA, and 14 of 15 (93%) transarterial perigraft attempts. No
major adverse events were recorded. In total, 23 of 35 (65.7%) cases
showed resolution of endoleak on follow-up imaging. There were
4 recurrent type II and one type I endoleaks (mean 7 months); 61%
patients showed stability (± 5cm2) or decrease (≥ 5cm2) in the crosssectional AAA area.
Conclusion
EVOH embolization is a safe and effective method for the treatment
of type II endoleaks. We found a trend over time of abandoning the
cumbersome TLA catheterization and direct TL approaches and in
favor of the more efficient perigraft and direct TA approaches.

P-229
Endovascular treatment of limb occlusion after endovascular
aneurysm repair
E.A. Mendaro, M. Voos, R.A. Llano
Hemodinamia, Investigaciones Vasculares-Navy Hospital, Buenos Aires,
Argentina
Purpose
Limb thrombosis and subsequent occlusion of iliac arteries is a
known and common complication after endovascular aneurysm
repair (EVAR), reaching up to 5% in some series. The aim of this study
is to demonstrate the safety, efficacy, and feasibility of endovascular
recanalization of occluded iliac arteries after EVAR.
Material and methods
We performed a retrospective, observational analysis of 6 consecutive patients treated between the years 2010 and 2016 in two different medical centers. During this period, we performed 167 EVARs.
Results
We treated 5 men and 1 woman, with a mean age of 73 years (67–
81). All the symptoms appeared within 6 and 12 months after EVAR.
The clinical presentation was intermittent claudication in 67%
(4 patients) and acute rest pain in 33% (2 patients). The devices
implanted were 4 Zenith, 1 Endologix, and 1 Hercules. We used a
direct stent with homolateral 6 F femoral accesses in 100% of cases,
but the humeral access was also required in 1 patient. In all cases,
a nitinol stent was implanted and post-dilation was performed. No
litic agents were used. All the patients received dual antiplatelet
therapy after the procedure. Follow-up between 6 and 24 months
showed no re-occlusion of the treated branch.
Conclusion
Limb occlusion is a common complication after EVAR. The endovascular treatment with direct stenting of the occluded iliac branch
is safe and feasible and showed complete patency at the 6-month
follow-up.
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P-230
Efficacy of preoperative planning for TEVAR using the greater
curvature measurement
S. Iwakoshi1, Y. Yoshiyama1, W. Kitatsuji1, S. Ichihashi1,
S. Sakaguchi2, K. Kichikawa1
1Radiology, Nara Medical University, Kashihara, Japan, 2Radiology,
Matsubara Tokushukai Hospital, Matsubara, Osaka, Japan
Purpose
To assess the accuracy of preoperative planning for TEVAR using the
greater curvature (GC) measurement.
Material and methods
From January 2012 to December 2016, patients treated at our institution were retrospectively analyzed. Patients who were treated
with more than two devices, those treated for aortic dissection,
those treated for descending aortic pathologies, and those without proper preoperative and postoperative CT data were excluded.
From preoperative CT data, virtual stentgraft images were created
based on the center lumen line (CLL) and GC measurements. These
virtual stentgraft images were superimposed on the postoperative
CT to measure the misalignment between these virtual images and
the actual stentgraft position. A statistical comparison using paired
t-test was performed.
Results
A total of 15 cases were analyzed. Eleven were men. The average
age of the patients was 76.4±5.6 years. The gap between the virtual stentgraft based on CLL and the actual stentgraft position was
27.8±9.6. The gap between the virtual stentgraft based on GC measurements and the actual stentgraft position was 3.9±6.5. There was
a statistically significant difference (p=0.00086).
Conclusion
The aortic length based on GC measurement was extremely
accurate.

P-231
In situ laser fenestration of aortic stentgrafts for complex
aortic aneurysm using CTA image overlay: feasibility study
T. Leger1, V. Tacher1, P. Desgranges2, V. Archer3, M. Chiaradia1,
J. Touma2, M. Vitellius1, M. Majewski2, H. Kobeiter1
1Radiology, CHU Henri Mondor, Créteil, France, 2Vascular Surgery, CHU
Henri Mondor, Créteil, France, 3Pharmacy, CHU Henri Mondor, Créteil,
France
Purpose
We investigated the feasibility, safety and effectiveness of performing laser-assisted in situ fenestration of the aortic stentgrafts (ISFAS)
using CTA image overlay in endovascular repair of complex aortic
aneurysm (complex-EVAR).
Material and methods
Between September 2016 and March 2017, thirteen patients were
prospectively included for IFSAS in complex-EVAR. All interventions were performed using the same angiographic system and the
same image fusion software by overlying the pre-operative arterial
phase computed tomography on the per-operative fluoroscopy for
a 3D road-mapping displaying the ostium of target vessels, except
one for which image fusion was not feasible. Clinical, biological and
imaging parameters were recorded.
Results
Aortic aneurysms were para-renal (n=11) and thoraco-abdominal
(n=2). The median age was 69[Q1=67.5;Q3=70.75]years and aneurysm diameter was 57[54;60]mm. ISFAS was feasible in all patients
with 1, 2 and 3 target vessels stented in respectively 3, 5 and 4
patients. We had one immediate complication (renal stent occlusion)
and one fenestration failed. The median ischemic time per artery
was 35[29;43]min for the superior mesenteric artery, 72[58.5;81]min
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for the right renal arteries and 85[56;100]min for left renal arteries.
The median times of intervention and fluoroscopy were respectively 180[142;187]min and 71[62;92]min. The median contrast volume injected was 95[60;110]mL and X-ray exposure was 278[193;552]
Gy.cm². The median hospitalization stay was 9[7;13]days. Postprocedure creatinine and lactate levels remain stable. Two deaths
occurred during the hospital stay.
Conclusion
ISFAS using CTA image fusion was feasible, safe and effective for
complex-EVAR in this preliminary study.

P-232
Does endovascular aneurysm sealing (EVAS) affect postoperative follow-up results compared with endovascular aneurysm
repair (EVAR)
P. Berg, R. Stroetges, E. Liteanu
Vascular Surgery, Marienhospital Kevelaer, Kevelaer, Germany
Purpose
The purpose of this study was to evaluate the risk of post-implantation syndrome (PIS) with endovascular aneurysm sealing (EVAS)
and endovascular aneurysm repair (EVAR) in patients with abdominal aortic aneurysm (AAA).
Material and methods
Between January 2011 and December 2015, a total of 104 patients
were treated at a single-center with EVAS (N=41) or EVAR (N=63)
and were retrospectively compared for changes in metabolic activity as determined by changes and duration in body temperature,
C-reactive protein (CRP) levels, white blood cell (WBC) count, and
thrombocyte levels as an indication of PIS. The aneurysmal volume,
sac size, and thrombus volume were measured on preoperative CT.
Patients with suspected infections, ruptured aneurysms, or major
vessel surgery were excluded from the analysis as were patients
on medication that could influence CRP levels. Primary endpoints
included elevated temperature, CRP levels, WBC count, and thrombocyte levels within 72 h post-procedure and 30-day mortality,
endoleak, major adverse events (MAEs), and cardiovascular events.
Results
The incidence of PIS was 4.9% with EVAS and 20.6% with EVAR
(p=0.04). The EVAS group also had lower perioperative body temperature (p=0.04), WBC count (p<0.001), and CRP levels (p<0.001).
Clinical outcomes through 30 days tended to favor EVAS, including
MAEs (12.2% vs. 22.2%, p=0.30), cardiac MAEs (0% vs. 11.1%, p=0.04),
endoleak (0% vs. 12.7%, p=0.02), and mortality (0% vs. 1.6%, p=1.0).
Significant changes could also be demonstrated in EVAR subgroups
with polyester and PTFE fabric compared with that demonstrated by
Nellix.
Conclusion
Compared with EVAR, EVAS was associated with lower PIS incidence,
blunted inflammatory response, and lower cardiac complication and
endoleak risks.

P-233
Use of a live 3-dimensional catheter navigation tool during
EVAR: a single-center result assessing its beneficial role in
reducing contrast-induced nephropathy and radiation hazard
N.Y. Yim, H.-O. Kim, Y.J. Kang, J.K. Kim
Diagnostic Radiology, Chonnam National University Hospital,
Gwangju, Korea
Purpose
This study aimed to evaluate the feasibility and potential benefit
of using a live 3-dimensional (3D) catheter navigation tool during
endovascular aneurysmal repair (EVAR) for the treatment of abdominal aortic aneurysms.
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Material and methods
From 11.2015 to 12.2016, data on a total of 28 EVAR procedures were
retrospectively collected and categorized into 2 groups: control
group (EVAR performed without using the 3D navigation tool) vs.
experimental group (EVAR performed using the 3D navigation tool).
To evaluate the potential benefit of the 3D navigation tool, changes
in the renal function between pre EVAR and post EVAR, amount of
radiation during EVAR, and the results of EVAR were analyzed.
Results
Sixteen patients undergoing EVAR procedures were categorized
into the control group and 12 patients undergoing EVAR procedures
were categorized into the experimental group. There was no significant difference in the change in the renal function, amount of radiation, and time for EVAR. However, the change in the serum creatinine level after EVAR was slightly lower in the experimental group
(−0.017mg/dl vs. −0.058mg/dl). The total amount of radiation dose
in the experimental group was also lower than that in the control
group (air-kerma: 382.86mGy vs. 190.55mGy and dose area product: 137223.0mGy • cm2 vs. 53709.42mGy • cm2). The total fluoro
time (21min vs. 19min) and procedure time (76min vs. 59min) were
also slightly shorter in the experimental group. Incidental occlusion
of the internal iliac artery was observed during follow-up CT in 2
patients in the experimental group.
Conclusion
Although this preliminary result with a small patient sample size
has failed to prove statistically significant advantage, we noticed
that there would be a potential benefit of the 3D navigation tool
in reducing the risk of contrast-induced nephropathy and radiation
hazard.

P-234
Analysis of predictive factors for type Ia endoleaks and target
vessel occlusion after chimney graft endovascular aneurysm
repair
C. Caradu, E. Lakhlifi, X. Bérard, D. Midy, E. Ducasse
Vascular Surgery, CHU of Bordeaux, Bordeaux, France
Purpose
Complications after chimney graft endovascular aneurysm repair
(CG-EVAR) remain a critical issue. Our aim was to identify predictive
factors of 2 main major outcomes: type Ia endoleaks (ELs) and CG
occlusions.
Material and methods
Between 2010 and 2016, 44 patients who underwent CG-EVAR were
included (mean age 77.1±6.4 years). Morphological variables were
measured on CT using a dedicated workstation. After initial selection of predictors by univariate analysis using Fisher’s exact test, outcomes with effectives >10 and predictive factors with p<0.2 were
included for multivariate analysis with logistic regressions.
Results
During 13.6±14.9 months, 16 type Ia ELs and 6 CG occlusions were
analyzed. On univariate analysis, significant associations were
found of type Ia ELs and CG overlap with aortic covered stentgrafts
≤ 10mm (OR 6.48, 95% CI 1.49–25.68, p=0.02); of CG occlusion with
the length of CG ≤ 60mm (OR 0.04, 95% CI 0.003–0.42, p=0.02) or
≥ 80mm (OR 27.00, 95% CI 2.39–393.00, p=0.02); and of CG overlap
with aortic free-flow stentgrafts ≤ 10mm/≥26mm (OR infinity, 95%
CI 1.33–infinity, p=0.02). On multivariate analysis, significant associations were found between type Ia ELs and neck angulation > 45°
(OR 1.64, 95% CI 1.29–799.47, p=0.03), CGs’ reinforcement with second self-expanding stent (OR 1.57, 95% CI 1.00–465.06, p=0.049) and
CG overlap with aortic covered stentgrafts ≤ 10mm (OR 2.14, 95% CI
6.66–29644.52, p=0.004).
Conclusion
This study shows that neck angulation > 45°, CGs’ reinforcement
with self-expanding stents, and CG overlap with aortic covered
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stentgrafts ≤ 10 mm represent risk factors for type I ELs, whereas
CGs’ patency can be influenced by their length and the length of
their overlap with aortic free-flow stentgrafts.

P-235
Concurrent N-butyl cyanoacrylate embolization and endovascular aneurysm repair (EVAR) can reduce the risk of endoleak
and reintervention compared with conventional EVAR
Y. Watanabe1, T. Fukuda1, H. Matsuda2, A. Kono1, K. Kiso1, Y. Morita2
1Radiology, National Cerebral and Cardiovascular Center, Suita, Osaka,
Japan, 2Vascular Surgery, National Cerebral and Cardiovascular Center,
Suita, Osaka, Japan
Purpose
Type Ia or II endoleak (Ia, II-EL) is one of the common complications
after EVAR, which eventually results in reintervention. The purpose
of this retrospective study is to compare the outcomes of EVAR concurrently performed NBCA embolization (NBCA-EVAR) with those of
conventional EVAR (C-EVAR).
Material and methods
From January 2014, 62 patients (NBCA-EVAR; men 50, mean age
79.0 years) underwent simultaneous NBCA injection into the aneurysmal sac with EVAR procedure. A 4-Fr angiographic catheter was
placed in the aneurysmal sac just before the contralateral limb
deployment for NBCA injection. NBCA was mixed with iodized oil at
a ratio of 1:4 to control its polymerization time and to render it radiopaque. As a control, 196 patients (men 149, mean age 77.6 years)
who performed C-EVAR were enrolled. The incidence of Ia or II-EL 1
week after EVAR was assessed at first. In addition, 49 patients in the
NBCA-EVAR group with more than 6-month follow-up were compared with those in the C-EVAR group in terms of sac growth and
reintervention.
Results
The incidence of EL in the NBCA-EVAR group was lower than that in
the C-EVAR group (9.7% vs. 34.7%, P<0.001). During the follow-up,
the rate of patients with sac growth was significantly lower in the
NBCA-EVAR group (4.1% vs. 19.9%, P=0.003). Moreover, reintervention was unnecessary in the NBCA-EVAR group, where the difference
was statistically significant (0% vs. 19.4%, P<0.001).
Conclusion
NBCA-EVAR reduced the risk of EL and reintervention. Long-term follow-up is mandatory to demonstrate the efficacy of this technique.

P-236
Post-implantation syndrome following endovascular aneurysm
sealing
K. Stenson1, P. Holt1, I. Loftus2
1St George’s Vascular Institute, St George’s Hospital, London, United
Kingdom, 2Vascular Institute, St George’s Healthcare NHS Trust, London,

United Kingdom
WITHDRAWN
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P-237

P-240

Perfusion index for evaluating the blood flow in the
approached arteries during endovascular aneurysm repair

Women and men derive similar benefits after EVAR with the
ultra-low profile Ovation AAA stentgraft: mid-term results in a
multicenter European post-market registry

K. Suzuki, M. Shimohira, T. Hashizume, K. Ohta, Y. Sawada,
K. Nakayama, Y. Shibamoto
Radiology, Nagoya City University Graduate School of Medical
Sciences, Nagoya, Japan
Purpose
To evaluate the usefulness of the perfusion index (PI) in evaluating the blood flow of the approached arteries during endovascular
aneurysm repair (EVAR).
Material and methods
Sixty-two patients (52 men and 10 women) with a median age of
80 years (range, 60–89 years) underwent EVAR for abdominal aortic aneurysm (n=59), common iliac artery aneurysm (n=2), or internal iliac artery aneurysm (n=1). In all patients, EVAR was approached
from both femoral arteries. PI was monitored before and immediately after EVAR on both feet. When the PI decreased immediately
after EVAR, imaging examination (ultrasound, angiography, and/
or contrast-enhanced CT) was performed for evaluating the blood
flow. When PI was normal, the ankle brachial index (ABI), which is
the ratio of the systolic blood pressure measured at the ankle to that
measured at the brachial artery, was measured on the next day for
evaluating the blood flow. We determined whether PI evaluation
agrees with clinical evaluations, such as imaging examination and
ABI.
Results
In total, 124 arteries were evaluated and 3 of them showed a
decrease in PI. In these 3 arteries, the decrease in the blood flow was
confirmed by image examination, and surgical repair was performed
immediately. In the 121 arteries without decrease in PI, ABI on the
next day was at the same as that before EVAR. Therefore, the agreement rate between PI and clinical evaluations was 100%.
Conclusion
PI monitored immediately after EVAR appears to be useful for evaluating the blood flow of the approached arteries.

P-238
Vascular application of the “Destino” Twist unidirectional
steerable guiding sheath: an initial single-center experience
P. Lucatelli1, M. Cini1, G. Tommasino2, A. Benvenuti2, G. Guaccio2,
E. Neri2, C. Ricci1
1Vascular and Interventional Radiology Unit, University of Siena, Siena,
Italy, 2Cardiac and Great Vessels Surgery Unit, University of Siena,
Siena, Italy

Purpose
In many clinical trials and registries, women have limited eligibility
for and worse outcomes after endovascular aneurysm repair (EVAR).
This analysis was to determine the performance of the Ovation
stentgraft in women versus men for elective abdominal aortic aneurysm (AAA) repair.
Material and methods
From May 2011 to December 2013, 501 patients (men, 86%) from 39
sites were prospectively enrolled in the Ovation European post-market registry and electively treated with EVAR. Patient returned for
clinical and imaging follow-up at 1 month, 6 months, and annually.
A post-hoc analysis was performed to assess the influence of sex on
patient outcomes.
Results
Women were older than men (77 vs. 73 years, p<0.01), although
men reported a higher frequency of ASA class III/IV (54% vs. 34%).
Women had more severe proximal and distal morphology than men,
including minimum external iliac diameter of <7 mm (65% vs. 38%,
p<0.001) and neck length of <10mm (12% vs. 4%, p=0.02). Technical
success was 100% in women and 99.5% in men. Freedom from type I
endoleak was 94% in women versus 97% in men (p=0.003). Freedom
from reintervention for occlusion was similar in women and men
(2.9% and 2.5%, p=0.03). No women experienced rupture or aneurysm-related mortality during 3 years.
Conclusion
This prospective European post-market registry demonstrated that
women and men derive similar benefits during 3 years after EVAR
with the Ovation stentgraft.

P-241
Large-diameter (≥29 mm) proximal aortic necks are associated
with increased complication rates after EVAR for AAA
G.N. Kouvelos, K. Spanos, C. Karathanos, N. Rousas, M.I. Matsagkas,
A.D. Giannoukas
Department of Vascular Surgery, University of Thessaly, Larissa, Greece

WITHDRAWN

P-239
Endovascular fenestration for type B dissection with degenerative aneurysmatic disease: a single-centre long-term follow-up
P. Lucatelli1, M. Cini1, E. Neri2, A. Benvenuti2, G. Tommasino2,
G. Guaccio2, C. Ricci1
1Vascular and Interventional Radiology Unit, University of Siena, Siena,
Italy, 2Cardiac and Great Vessels Surgery Unit, University of Siena,
Siena, Italy
WITHDRAWN

M. Storck1, P. Reimer2, T. Nolte3, M. Tenholt4, L. Maene5,
G. Maleux6, D. Scheinert7
1Klinik für Gefäß- und Thoraxchirurgie, Städt. Klinikum Karlsruhe,
Karlsruhe, Germany, 2Radiology, Klinikum Karlsruhe, Karlsruhe,
Germany, 3Gefäßchirurgie, Herz-Kreislauf-Klinik Bevensen,
Bad Bevensen, Germany, 4Gefäß- und Endovascularchirurgie,
Theresienkrankenhaus Mannheim, Mannheim, Germany, 5Vascular and
Thoracic Surgery, OLV Hospital, Aalst, Belgium, 6Radiology, University
Hospitals Leuven, Leuven, Belgium, 7Clinical and Interventional
Angiology, Park Hospital Leipzig, Leipzig, Germany

Purpose
To investigate the impact of proximal aortic neck diameter on the
outcome of endovascular repair of infrarenal abdominal aortic
aneurysms.
Material and methods
This was a case-control (1:1) retrospective analysis of prospectively
collected data of two university centers (925 patients) from May
2003 to November 2016. Patients with an infrarenal neck diameter of
29–32 mm (study group) were compared with patients with a neck
diameter of 26≤29 mm (control group) matched for age, sex, and
maximum sac diameter. Freedom from neck-related adverse events
(endoleak Ia, migration, and neck-related re-interventions) was the
primary endpoint.
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Results
Sixty-four matched patients in each group (study vs. control)
were compared. There were no significant differences at baseline between groups, including demographics, comorbidities, neck
length, angulation, and stentgraft fixation type. Median stentgraft
oversizing was not different between the two groups (study group
median 18% vs. control group 14.3%, p=0.106). Overall, median available follow-up was 24 months (range 1–84 months) (study group: 24
months vs. control group: 18.5 months, p=0.943). Primary endpoint
was recorded in 8 patients (12.5%) in the study and 2 patients (3.1%)
in the control group. On multiple regression analysis, the presence
of a proximal aortic neck ≥29 mm was the only independent risk factor for neck-related adverse events (OR 7.4; 95% CI 1.2–47.1).
Conclusion
EVAR in patients with proximal aortic neck diameter ≥29 mm seems
to be associated with higher adverse event rates. Close surveillance of those patients after EVAR in the long term appears to be
mandatory.

P-242
Single-centre mid-term use of the Ovation stentgraft
D. Seriki, J. Ghosh, S. Richardson, R.J. Ashleigh, S.J. Butterfield,
D. Thompson, E. Lake
Department of Vascular and Endovascular Surgery, University Hospital
of South Manchester, Manchester, United Kingdom
Purpose
UHSM repairs 100 AAA annually, with 80% repaired by EVAR.
Increasingly more patients cannot undergo EVAR because of the
hostile neck anatomy. Current evidence suggests increased longterm EVAR success when stentgrafts are deployed according to IFU.
UHSM introduced the Ovation system in 2012 to increase the number of patients undergoing EVAR within IFU.
Material and methods
Inclusion criteria for this study was patients with infrarenal AAA
undergoing elective EVAR using the Ovation system as per IFU at
UHSM, with a minimum of 3 months of follow-up.
Results
A total of 54 patients met the inclusion criteria. The average age was
78.3 years, 44 (81.5%) patients were males, and the average aneurysm size was 64.3 mm (range 53–105 mm)
Only 10 patients met IFU criteria for Medtronic Endurant or Cook
Zenith stentgrafts.
Operative complications: one type 1 endloeak treated by Palmaz
stents 3 days later. There were two episodes of twisted limbs, one
treated by additio iliac limbs and the other resulted in limb graft
occlusion which was explanted during open surgery.
There were no procedure-related deaths; 30- and 90-day mortality
was 0%.
The 90-day freedom from type I/III endoleaks was 100% with stable
aneurysm size and no stentgraft migration.
One patient with CLI underwent combined femoro-distal bypass
and tibial angioplasty and further underwent an above knee amputation 3 weeks later.
No aneurysm-related deaths were observed in the follow-up period.
Conclusion
Our mid-term experience with the Ovation system demonstrates
that this device provides safe durable treatment of infrarenal AAA
with hostile neck anatomy and small iliac vessels.
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P-243
The role of intraoperative carbon dioxide automated angiography in the detection of type II endoleaks during EVAR
C. Mascoli, G. Faggioli, E. Gallitto, V. Vento, G. Indelicato, R. Pini,
M. Gargiulo, A. Stella
University of Bologna, Vascular Surgery, Bologna, Italy
Purpose
Traditional iodinated contrast angiography (ICA) may underestimate type II endoleaks (ELII) during endovascular aortic repair
(EVAR); therefore, contrast-enhanced ultrasound (CEUS) is currently
the gold standard for the detection of ELII during EVAR follow-up.
Carbon dioxide (CO2) automated angiography (CO2A) may be a valuable alternative in this setting; however, no comparative studies
with CEUS are available. We investigated the accuracy of a new automated CO2A system in the detection of ELII (in comparison with ICA
and CEUS).
Material and methods
A consecutive series of patients with aneurysms underwent EVAR
under ICA and CO2A control. The contrast media was automatically
injected in the suprarenal aorta through a regular pigtail catheter
and CO2 was delivered by a specific automatic injector through a
10-F, 11-mm-long introducer in the external iliac artery. All patients
were blindly evaluated by CEUS on postoperative day 1. The ability of ICA and CO2A to detect ELII was compared with that of CEUS
using the Cohen’s concordance index (K).
Results
Twenty-one patients were included in the study. One (5%), 7 (33%),
and 4 (19%) ELII were detected by ICA, CO2A, and CEUS, respectively.
ELII detected by ICA was also confirmed by CO2A and CEUS. Three
cases of ELII that were detected by CO2A were not detected by CEUS.
In no case was an ELII detected by CEUS not detected by CO2A.
The agreement between CEUS and ICA was poor (Cohen’s K: 0.35),
whereas CEUS and CO2A showed a substantial agreement (Cohen’s
K: 0.65) in detection of ELII.
Conclusion
CO2A is a safe and reliable method for the detection of ELII in EVAR,
with a significantly higher agreement with CEUS than with ICA.

P-244
The short- and mid-term results of the fenestrated
AnacondaTM endograft in patients with previous EVARs
M. Zamir1, U. Raja1, N. Burfitt1, C.D. Bicknell2, M.P. Jenkins3,
R.G.J. Gibbs3, M.S. Hamady1
1Clinical Radiology, St Mary’s Hospital, London, United Kingdom,
2Department of Surgery & Cancer, Imperial College London, London,
United Kingdom, 3Vascular Surgery, Imperial College Healthcare NHS
Trust, St Mary’s Hospital, London, United Kingdom
Purpose
Fenestrated endovascular abdominal aortic aneurysm repair
(FEVAR) is being used in patients who have previously undergone
infrarenal endovascular aneurysm repair (EVAR) complicated by
aneurysm degeneration or type IA endoleak. We present a series
of nine patients who underwent FEVAR using a custom-made
AnacondaTM graft. The technical success rate, short- and mid-term
morbidity and mortality, as well as lessons will be discussed.
Material and methods
Retrospective analysis of patients with type IA endoleaks/aneurysm
degeneration who underwent FEVAR from 2010 to 2016. Multiple
factors including technique, technical success, vessel patency, reintervention, and clinical and imaging follow-up were evaluated.
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Results
Nine patients (eight male; mean 80 years, ASA grade ≥ III) were diagnosed with type IA endoleaks/aneurysm enlargement. Five patients
were treated with fenestrated cuffs, while four underwent fenestrated realignment; 30 vessels were treated with success in 93% (28)
patients. The technical success rate was 88%. The mean hospital stay
was 7 days with no 30-day mortality. Two patients underwent reintervention related to endoleaks from renal fenestrations. There were
no type I endoleaks following FEVARs. Three mortalities occurred,
two at 6 and 18 months because of septicemia and myocardial
infarction, respectively, and one patient was lost to follow-up who
died from ruptured aortic aneurysm at 51 months. The remaining
patients continue to be followed-up with essentially a stable aneurysmal sac size.
Conclusion
Custom-made FEVAR shows promising short- and mid-term technical and clinical outcomes in patients with pre-existing EVAR despite
common challenging anatomy.

P-245
Comparison of long-term sequela between open and percutaneous access EVAR
K. Dwivedi, J.M. Regi, T.J. Cleveland, D. Turner, D. Kusuma,
S.M. Thomas, S.D. Goode
Sheffield Vascular Unit, Sheffield Teaching Hospitals NHS Trust,
Sheffield, United Kingdom
Purpose
Percutaneous access for EVAR has been shown to have high success
rates and shorter operating times and length of stay compared with
open access. However, there exists a lack of long-term follow-up
data on these patients and questions remain as to whether there are
any benefits of percutaneous access in the longer term. This study
compares the long-term sequela and complications between open
and percutaneous groin access in a large tertiary centre.
Material and methods
Overall, 223 consecutive cases over 9 years were analysed; 107 open
and 279 percutaneous approaches were included. Vessel depth,
diameter, extent of calcification, pseudoaneurysm formation and
thrombus load were reviewed at the final follow-up CT. Follow-up
clinic letters were reviewed for groin infections and nerve injury
from access.
Results
Mean patient age was 75.7 years. CT images were reviewed at a
mean follow-up time of 1023 days. In both groups, on last CT scan,
no pseudoaneurysms were present. The percutaneous group
had significantly (p=0.0005) fewer cases of nerve injury (2) compared with the open group (10). There was no significant difference
between open (2) and percutaneous (1) groups in the number of
groin infections.
Conclusion
These results show that percutaneous EVAR is safe and effective
in the longer term. Percutaneous access is associated with lower
medium-term complications of nerve injury compared with open
access and on long-term follow-up has no difference with respect
to open access on pseudoaneurysm formation. We would propose
a greater uptake and usage of percutaneous access worldwide and
a move away from open access when there is no contraindication to
percutaneous access.
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P-246
An angiographic classification of type II endoleaks from
lumbar arteries after endovascular aneurysm repair and
its correlation with technical outcomes of transarterial
embolization
M. Kinoshita1, R. Kawasaki1, T. Gentsu1, K. Sasaki1, K. Sugimoto2
1Radiology, Hyogo Brain and Heart Center at Himeji, Himeji, Japan,
2Department of Radiology and Center for Endovascular Therapy, Kobe
University Graduate School of Medicine, Kobe, Japan

Purpose
The aims of this study were to classify type II endoleaks based on
the anastomoses between the iliolumbar and lumbar arteries and to
evaluate differences among groups with respect to the accessibility
of a microcatheter and the success rate of transarterial embolization.
Material and methods
Thirty-two lumbar arteries in 20 patients who underwent transarterial embolization via the iliolumbar artery for type II endoleaks
were classified into five groups: G1 (n=4), single communication with
the fourth lumbar artery; G2 (n=5), single communication with the
fourth lumbar artery but with a significant tortuous or narrow segment; G3 (n=11), multiple communications or communications with
fenestration with the fourth lumbar artery; G4 (n=4), direct communication with the third lumbar artery; and G5 (n=8), communication with the third lumbar artery through the fourth lumbar
artery. Technical success was defined as successful advancement of
a microcatheter to the ostium of the lumbar artery, and clinical success was defined as successful embolization of the ostium of the
lumbar artery using microcoils or cast formation of n-butyl cyanoacrylate (NBCA) irrespective of the microcatheter position.
Results
The technical success was 100% in G1 and G2, 55% in G3, 25% in G4,
and 0% in G5. The clinical success was 100% in G1, 100% in G2, 81.2%
in G3, 75.0% G4, and 37.5% in G5. The advancement of a microcatheter was impossible in G5, resulting in insufficient filling of NBCA
because of proximal injection.
Conclusion
Our proposed classification showed good correlation with technical
outcomes. G5 type II endoleaks are the most difficult to treat with
transarterial embolization.

P-247
Utility of CEUS in the characterization of complex type II
endoleaks in patients who underwent failed endoleak repairs
E. Nzekwu1, B. Stebner2, D. Bakshi1, O. Halliwell1
1Department of Radiology, University of Calgary, Calgary, AB, Canada,
2Faculty of Medicine, University of Calgary, Calgary, AB, Canada
Purpose
Early reports on contrast-enhanced ultrasound (CEUS) have demonstrated favorable results with sensitivities and specificities non-inferior to CTA. This retrospective review aimed to evaluate the use of
CEUS in patients undergoing re-intervention post-endoleak repair.
Material and methods
Between April 2010 and December 2015, a retrospective review was
conducted on 98 patients in 2 major tertiary hospitals undergoing
CEUS imaging for the evaluation of type II endoleaks post EVAR.
Inclusion criteria selected patients who underwent a failed endoleak
repair post-EVAR. CEUS was subsequently applied to further characterize the endoleak (n=14) in comparison with the characterization
by recent CTA examinations. The efficacy of CEUS was subsequently
evaluated.
Results
Fourteen patients met the inclusion criteria, and CEUS further characterized the endoleak in 12 (86%) patients compared with that
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by CTA, ultimately contributing to future management. In 7 (50%)
patients, CEUS altered management, including specifying feeding
vessels to type II endoleaks or modifying the eventual approach
used for future embolization. In 1 (7%) patient, CEUS findings were
discordant with CTA findings; therefore, was performed. Technical
success was eventually achieved in 13 (93%) patients despite difficult
anatomy/persistent leaks, with 1 case failing secondary to patient
body habitus. CEUS discovered endoleaks missed by a follow-up
CTA in 3 (21%) patients at various stages of surveillance.
Conclusion
CEUS is an effective imaging modality to supplement CTA findings,
particularly in patients with complex endoleaks, for further characterizing leaks and delineating aneurysmal morphology, thereby
helping in altering treatment approaches.

occlusion of the contralateral common iliac artery, followed by femoro-femoral crossover bypass was considered to be the best minimally invasive treatment option. The iliac artery was however 25
mm in diameter, and an iliac plug of appropriate size was not available. Therefore, we decided to use an undersized vascular occluder
(AMPLATZER Vascular Plug II, St.Jude Medical) instead. Simultaneous
deployment of a 16 mm and a 14 mm occluder alongside each other
led to rapid occlusion of the artery, and the patient could successfully be treated as planned.
Conclusion
Occlusion of aneurysmatic common iliac artery with multiple undersized embolic devices is feasible in acute settings.

P-248

Use of an iliac side-branch such as that in EVAR for AAA in a
patient with an anerysm height of 1.34 mm

Aortodigestive fistula: state of Art
A. Paladini1, G. Pizzi2, G.E. Vallati2, V. Anelli2
1Radiology, Policlinico A. Gemelli, Rome, Italy, 2Interventional

Radiology, Istituto Nazionale Tumori Regina Elena, Rome, Italy
Background
FAD represents a wide range of rare conditions that could be fatal
in a short time. the radiologist has to initially recognize if FAD is
the primary condition or not. Primary FAD is caused by a direct and
spontaneous rupture of the aorta in the digestive tract. Secondary
FAD could be a consequence of infections, traumas, or surgeries.
Furthermore, according to the localization of FAD, the radiologist
has to determine if this condition originates from the digestive system or from the vascular one.
Clinical Findings/Procedure
Despite being an emergency, in 75% of cases, FAD does not have a
clinically evident beginning. Consequently, the correct use of imaging is basic not only from the diagnostic point of view but also for
clinical management. Melena and hematemesis could be very
important clinical signs that could guide the radiologist in the differential diagnosis. CT angiography is the gold standard in case of FAD,
with a sensibility of 94% and specificity of 85%.
Conclusion
FAD represents a rare condition, accounting for 0.5%–2% of digestive bleeding cases. A correct diagnosis could save a patient’s life,
guiding the surgeon in the correct management of the situation.

P-249
Undersized embolic devices for emergency occlusion of an
aneurysmatic common iliac artery
T.T. Tran1, M.N. Rosenlund2, S. Roy2
1Diagnostic Imaging and Intervention, Akershus University Hospital,
University of Oslo, Lørenskog, Norway, 2Diagnostic Imaging and
Intervention, Akershus University Hospital, Lørenskog, Norway
Learning Objectives
Aneurysmatic common iliac artery may be endovascularly occluded
with undersized embolic devices during acute endovascular aortic
repair (EVAR) with aorto-uniiliac (AUI) stentgrafts.
Background
None of the commercially approved endovascular embolic devices
are available in sizes large enough for blood vessels more than 24
mm in diameter.
Clinical Findings/Procedure
An 85-year-old man, who 9 years earlier had undergone the aortoaortic bypass for an abdominal aneurysm, presented with dehiscence at the distal anastomosis and retroperitoneal hematoma. The
diameter of the aneurysm sac was 13 cm, but it had been almost 16
cm 8 months earlier. Because the aortic conduit was only 20 mm
in diameter, emergency endovascular placement of an AUI graft,

P-250
U.G. Rossi1, D. Santuari2, P. Torcia3, A.M. Ierardi3, G. Carrafiello4,
M. Cariati3, P. Rigamonti3
1Radiology and Interventional Radiology, ASST Santi Paolo e Carlo
- San Carlo Borromeo Hospital, Milan, Italy, 2Vascular Surgery Unit,
ASST Santi Paolo e Carlo - San Carlo Borromeo Hospital, Milan, Italy,
3Radiology and Interventional Radiology, ASST Santi Paolo e Carlo,
Milan, Italy, 4Diagnostic and Interventional Radiology, University of
Milan, Milan, Italy
We described a case of symptomatic abdominal aortic aneurysm in
a female patient aged 78 years with an aneurysm height of 1.34 mm
that was treated with an iliac side-branch endovascular prosthesis
such as that used in the EVAR technique.

P-251
EVAR for aortoduodenal fistula
M. Nakamura
Radiology, Shimane University Faculty of Medicine, Izumo, Japan
The patient was a 65-year-old male. During examination for intestinal hemorrhage, hematemesis and cardiac arrest occurred. On
IABO, hemorrhage was caused by an aortoduodenal fistula arising
from the proximal end of a stentgraft placed 2 years ago. EVAR was
performed.

P-252
Active shield of Najuta for aortic arch aneurysm
J.-I. Nishimura1, H. Iwaki1, T. Cho1, A. Matsumoto1, T. U1,
M. Masuda2
1Cardiovascular and Respiratory Surgery, Saiseikai Yokohama Nanbu
Hospital, Yokohama, Japan, 2Department of Surgery, Yokohama City
University, School of Medicine, Yokohama, Japan
The length of the proximal landing zone is occasionally <20 mm in
TEVAR for aortic arch aneurysm of the lateral wall. In this case, the
active shield of Najuta that decreases the number of debranched
aortic arch branches is effective.
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P-253

P-257

Recovery from accidental bilateral leg placement into one gate
during EVAR with Endurant IIs due to short distance between
both gates

Esophageal rupture as a late complication of hybrid repair of a
ruptured thoracoabdominal aortic aneurysm

W. Kitatsuji1, S. Iwakoshi2, S. Ichihashi1, T. Hirose3, N. Tabayashi3,
S. Taniguchi3, K. Kichikawa1
1Radiology, Nara Medical University, Kashihara, Japan, 2Radiology,
Nara Medical University, Kashihara, Nara, Japan, 3Thoracic and
Cardiovascular Surgery, Nara Medical University, Kashihara, Nara,
Japan
A male in his 80s was treated by EVAR with Endurant IIs. During wire
advancing into the contralateral gate, the wire accidentally passed
the ipsilateral gate, resulting in bilateral leg deployment into the
same gate. Kissing stent placement and contralateral gate embolization successfully resolved this situation.

S. Koussayer
Vascular Surgery, King Faisal Speciality Hospital, Riyadh, Saudi Arabia
A 56-year-old man presented with a ruptured TAAA. He underwent hybrid repair. Postoperatively, he developed bilateral empyema, which required bilateral thoracotomies and decortication.
Subsequently, he developed esophageal necrosis and perforation
secondary to esophageal ischemia requiring esophageal resection
and gastric pullup.

P-258
Endovascular treatment for acute thrombosis of abdominal
aortic aneurysm

P. Jagia
Cardiovascular Radiology and Endovascular Interventions, All India
Institute of Medical Sciences, Delhi, India

K. Uotani1, A. Hamanaka1, K. Matsushiro1, E. Idaka1, K. Obana1,
Y. Yamasaki1, T. Kushima1, T. Sugimoto2, K. Sugimoto3
1Radiology, Hyogo Prefectural Awaji Medical Center, Sumoto, Japan,
2Cardiovascular Surgery, Hyogo Prefectural Awaji Medical Center,
Sumoto, Japan, 3Department of Radiology and Center for Endovascular
Therapy, Kobe University Graduate School of Medicine, Kobe, Japan

We present two very unusual cases of inadvertent occlusion of the
left common carotid artery during TEVAR. These cases highlight certain important points for preprocedural evaluation and periprocedural technique and describe two different ways of tackling such an
emergency.

Acute abdominal aortic aneurysm (AAA) occlusion is an uncommon disorder that is usually treated by open repair or extra-anatomical bypass. We present a case of AAA with acute aortoiliac occlusion
successfully treated by balloon thrombectomy and endovascular
aneurysm repair.

P-255

P-259

Onyx embolisation of an acute type II endoleak causing
recurrent haemorrhage post-emergency EVAR for a ruptured
abdominal aortic aneurysm

Transpulmonary embolization of a thoracic endoleak

P-254
Carotid occlusion during thoracic aortic stentgraft placement

J. Pugh1, J. Asquith2, P. Diwakar2, M. Mossad2, S. Roy-Choudhury3,
R.D. Wells4, R. Morgan2
1Imaging/Radiology, Royal Stoke Hospital, Stoke-on-Trent, United
Kingdom, 2Imaging, Royal Stoke Hospital, Stoke-on-Trent, United
Kingdom, 3Radiology, University Hospital of North Midlands, Stokeon-Trent, United Kingdom, 4Interventional Radiology, Royal Stoke
University Hospital Stoke, Stoke-on-Trent, United Kingdom

L. Roy, B. Bui, P. Boisvert, M. Noël-Lamy
Department of Diagnostic Radiology, CHUS / University of Sherbrooke,
Sherbrooke, QC, Canada
A 21-year-old man with Marfan syndrome presented with a thoracic
type Ia endoleak. The patient previously had undergone a thoracic
endovascular aortic repair. He underwent a successful transpulmonary embolization of the aneurysmal sac with onyx. Procedure and
outcomes are presented.
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P-260

P-256

A case of paraplegia after elective endovascular aortic repair
of an infrarenal aortic aneurysm

Acute aortic occlusion secondary to maldeployment of
TEVAR: my worst nightmare
S. Koussayer
Vascular Surgery, King Faisal Speciality Hospital, Riyadh, Saudi Arabia
Pseudoaneurysm of the suprarenal aorta and surrounding mass
coiling were unsuccessful at the first stage of a hybrid procedure.
At the second stage, TEVAR was deployed inside the bypass graft.
Axillobifemoral bypass was performed. Subsequently, the stent was
extracted using the Mattox maneuver.

T. Kadoba, T. Taniguchi, T. Uemura, H. Tomimatsu, Y. Kitano,
K. Iwashita, S. Noguchi, M. Nishioka, M. Nobuhara, T. Suga, S. Noma
Radiology, Tenri Yorodu Soudansho Hospital, Tenri-city, Japan
We encountered a rare case of infrarenal abdominal aortic aneurysm
associated with postprocedure immediate paraplegia in a 74-yearold man. His paraplegia improved on treatment. Postoperative magnetic resonance imaging showed spinal cord ischemia.
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P-261

P-265

A 6 fenestrated endovascular aneurysm repair

Hemoptysis: aortic diseases should not be ignored

D. Hildebrand1, J. Maskova2, P.M. Bungay3, C. MacLeod4, P. Bachoo1
1Vascular Surgery, NHS Grampian, Aberdeen, United Kingdom,
2Radiology, Royal Infirmary Hospital, Aberdeen, United Kingdom,
3Radiology, Royal Derby Hospital, Derby, United Kingdom, 4Vascular

Y. Ning1, X. Pu1, X. Huang2, L. Huang2
1Intervention Diagnose and Therapy, Beijing Anzhen Hospital, Beijing,
China, 2Interventional Department, Beijing Anzhen Hospital, Capital

Surgery, Aberdeen Royal Infirmary, Aberdeen, United Kingdom

Medical University, Beijing, China

A 72-year-old male was treated with a 6 fenestrated Anaconda endovascular graft. At the 6-week CTA follow-up, all target vessels were
patent. This is the first reported case of such a procedure.

A 62-year-old man suffered massive hemoptysis and hypovolemic
shock. Pseudoaneurysm at the descending aorta, which led to this
symptom, was diagnosed by CTA and DSA. Emergency TEVAR was
performed successfully, and hemoptysis was resolved.

P-262

P-266

Endovascular fenestration and endograft placement to
rescue malperfusion after inadvertent surgical false lumen
pressurization

Endovascular repair of an ascending aorta-penetrating ulcer
with a custom-made thoracic stentgraft: a case report

A.S. Jo1, K. Cooper1, A.S. Bhakoo2, M. Khaja1, N. Dasika1
1Vascular and Interventional Radiology, University of Michigan
Health System, Ann Arbor, MI, United States of America, 2Radiology,
Interventional Radiology, University of Michigan Health System, Ann
Arbor, MI, United States of America
A type A aortic dissection repair was complicated by the inadvertent placement of a frozen elephant trunk endograft into the false
lumen, causing limb and visceral ischemia. Successful endovascular repair was performed, with fenestration and endograft extension
into the true lumen.

P-263
Two cases of endovascular aortic repair for abdominal aortic
branch avulsion caused by blunt trauma
K. Matsushiro1, K. Uotani1, A. Hamanaka1, Y. Yamasaki1, E. Idaka1,
K. Obana1, T. Kushima1, T. Sugimoto1, K. Sugimoto2
1Radiology, Hyogo Prefectural Awaji Medical Center, Sumoto, Japan,
2Radiology and Center for Endovascular Therapy, Kobe University
Hospital, Kobe, Japan
Inferior mesenteric artery and lumbar artery avulsion due to blunt
abdominal trauma are very rare. We report two cases that could
have been treated successfully by endovascular stent grafting in
combination with coil embolisation of the lacerated artery.

P-264
Abdominal aortic aneurysm involving bilateral iliac arteries
ruptured to IVC causes acute right heart failure
Y. Ning1, X. Pu1, X. Huang2, L. Huang2
1Intervention Diagnose and Therapy, Beijing Anzhen Hospital, Beijing,
China, 2Interventional Department, Beijing Anzhen Hospital, Capital
Medical University, Beijing, China

A 65-year-old man with an abdominal aortic aneurysm suffered
acute right heart failure. CTA showed a leak between the right common iliac artery and IVC, causing early enhanced IVC. DSA confirmed
the diagnosis, and emergence EVAR was performed successfully.
The patient fully recovered.

T. Kratimenos1, D. Tomais2, N. Baikoussis3, M. Argiriou3
1Interventional Radiology, Evangelismos General Hospital of Athens,
Athens, Greece, 2Radiology, Evangelismos General Hospital of Athens,
Athens, Greece, 3Cardiovascular Surgery, Evangelismos General
Hospital of Athens, Athens, Greece

A 71-year-old high surgical risk patient with a penetrating ulcer of
the ascending thoracic aorta was operated with use of a custommade thoracic stentgraft (Bolton, Relay). Implantation of the graft
was achieved under rapid pacing. A 30-day follow-up CT examination confirmed excellent apposition of the graft.

P-267
Hypogastric type-2 endoleak embolization via transgluteal
artery approach using onyx embolic agent
P.G. Nardis, F. Fanelli, M. Corona, R. Rosati, M. Bezzi, C. Catalano
Vascular and Interventional Radiology Unit, Sapienza University of
Rome, Rome, Italy
A 78-year-old man with right hypogastric aneurysm previously
treated with a stentgraft showed type-II endoleak from the gluteal
arteries. Gluteal artery puncture and embolization of the sac were
performed. One-month later, CT revealed complete exclusion of the
aneurysm.

P-268
Transradial coil and liquid embolization of complex type II
endoleaks
M. Hsu, A. Fischman
Interventional Radiology, Mount Sinai Medical Center, New York, NY,
United States of America
An 84-year-old male presented with type II endoleak from bilateral
iliolumbar arteries. Transradial catherization across the endoleak
from the right iliolumbar artery to the left iliolumbar artery allowed
for coil and liquid (onyx) embolization. Clinical and technical considerations will be reviewed.
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P-271

Treatment of type II endoleak after TEVAR causing hemoptysis
via direct transthoracic puncture

Development of a perfusion system using indwelling catheter to reserve hepatic arterial flow after coil embolization
of CHA for the treatment of postoperative hemorrhage after
pancreaticoduodenectomy

S. Tsuchiya, A. Saiga, A. Nishiyama, Y. Kubota, T. Horikoshi, T. Uno
Diagnostic Radiology and Radiation Oncology, Graduate School of
Medicine, Chiba University, Chiba, Japan
We present a case of an 81-year-old woman with hemoptysis due to
type II endoleak after TEVAR. We successfully treated the endoleak
of the aortic arch with CT-guided direct transthoracic sac puncture
and embolization using n-butyl-2-cyanoacrylate.

Experimental work in IR
P-270
Monitoring non-invasive aneurysm sac pressure after endovascular aortic aneurysm repair
C. Spink1, W. Krautschneider2, B. John2, D. Schröder2, R. Fischbach3,
M. Braunschweig4, J.-H. Buhk 5, G. Adam1, A. Koops1
1Diagnostic and Interventional Radiology, University Medical Center
Hamburg-Eppendorf, Hamburg, Germany, 2Nanoelectronics, Technical
University Hamburg-Harburg, Hamburg, Germany, 3Department
for Integrated Circuits, Fraunhofer Institute, Dresden, Germany,
4Microelectronic Packaging, First Sensor Dresden, Dresden, Germany,
5Interventional and Diagnostic Neuroradiology, University Medical
Center Hamburg-Eppendorf, Hamburg, Germany
Purpose
In vitro testing of a prototype stentgraft with integrated pressure
sensors capable of wireless digital data transmission for non-invasive array measurement of aneurysm sac pressure following endovascular aortic aneurysm repair (EVAR).
Material and methods
Five EVAR stentgrafts (85 × 16 mm) were designed including an
array of 16 pressure sensors within layers of polytetrafluorethylene
(PTFE). The prototypes were mounted on a 26-F delivery sheath and
mono-iliacly placed in an infrarenal aortic aneurysm model. Digital
data conversion was performed using an integrated microcontroller (ASIC) between sensors within the PTFE membrane providing
energy and data transfer by inductive coupling. Measurements were
continuously taken from all sensors inducing reference pressures
within the demonstrator.
Results
After successful placement of the stentgraft, wireless energy and
data transmission could be successfully performed up to a distance
of 10 cm. All 16 sensors delivered reliable and continuous pressure
measurements, providing an accuracy of ±1.4 mmHg and creating
three-dimensional pressure profiles outside the stentgraft.
Conclusion
We demonstrated a successful stent design for non-invasive pressure monitoring after EVAR using integrated sensors within a PTFE
membrane. Acquisition of 3D-pressure profiles outside a stentgraft
may detect regional pressure elevation and endoleakage development after EVAR.

H. Kondo1, Y. Tanahashi1, M. Yamamoto1, H. Kuwamura1,
T. Yamamoto1, T. Yokoyama1, T. Sugawara1, S. Goshima2, H. Oba1,
S. Furui1
1Radiology, Teikyo University School of Medicine, Tokyo, Japan,
2Radiology, Gifu University Hospital, Gifu, Japan
Purpose
Postoperative hemorrhage by the rupture of pseudoaneurysms
(PAs) after pancreaticoduodenectomy (PD) is a life-threatening
condition. Endovascular treatment with covered stent placement
or transcatheter arterial embolization (TAE) has been accepted as
the treatment of choice for PAs after PD. However, there are some
issues in stent placement because of technical difficulties and in
TAE because of the risk of hepatic ischemia. To resolve the issue of
hepatic ischemia after TAE, we have developed a perfusion system
using indwelling catheter to reserve hepatic arterial flow after coil
embolization of CHA. The aim of this study was to evaluate the efficacy of this perfusion system in vitro.
Material and methods
Both 5 and 6 Fr sheaths, including a pump and a catheter, which connected to the blood circulation, were placed in temperature-controlled artificial blood. Actual flow from the catheter tip and pressure of the circulation system for the 5 and 6 Fr sheaths were measured with a pump flow rate of 50, 100, 150, 200, 250, and 300 ml/
min.
Results
The actual flow from the catheter tip in the circulation system with
the 5 Fr sheath was 35, 71, 106, 138, 163, and 174 ml/min at the
respective pump flow rates, and it plateaued at a pump flow rate
of ≥250 ml/min. On the other hand, the actual flow from the catheter tip in the circulation system with the 6 Fr sheath was proportional. The pressure in the circulation system with the 5 Fr sheath
was higher than that with the 6 Fr sheath.
Conclusion
The pump-based perfusion system using an indwelling catheter can
reserve hepatic arterial flow and is useful for the treatment of postoperative hemorrhage of PD.

P-272
Paclitaxel quantification and transmural distribution in three
different types of arteries: carotid, iliac and coronary
C. Lahuerta, S. Rodriguez, J.A. Guirola, C. Serrano, M.A. de Gregorio
GITMI, University of Zaragoza, Zaragoza, Spain
Purpose
Most studies related to drug deposition in the arteries from drugcoated devices are focused on the coronary area. Experimental data
from coronary arteries is usually extrapolated to the peripheral area,
not taking into account differences in the structure and nature of the
arteries.
The purpose of this study was to compare ex-vivo paclitaxel (PTX)
deposition and its transmural distribution across the wall among
three different arteries (carotid, iliac and coronary).
Material and methods
Carotid, iliac and coronary arteries from four different pigs were
used in this study. All arteries were incubated in a Krebs–Henseleit
buffer with radiolabeled PTX (2 µCi/ml) until equilibrium. The arterial tissues were digested and samples were separated in two different groups: group 1 to quantify the total concentration of the drug
in the tissue and group 2 to study transmural distribution. Samples
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from group 2 were embedded in OCT to be cryosectioned into 10
μm slices parallel to the lumen. PTX quantification was performed
by liquid scintillation spectroscopy. A statistical analysis of these
variables was also performed.
Results
Carotid, iliac and coronary arteries showed significant differences in PTX concentration (6269.7±2026.6, 3380.2±1112.8, and
9274.9±3967.2 CPM/mg, respectively; p=0.001), with the highest
concentration in the coronary arteries. In coronary arteries, most
of the drug was deposited in the intima, whereas in the iliac and
carotid arteries, it was mainly deposited in the media. Transmural
distribution profiles showed that there are significant differences on
drug distribution through the wall in all arteries, which points out
differences in the drug affinity depending on the type of artery.
Conclusion
PTX deposition and transmural distribution profiles are significantly
different among the carotid, iliac and coronary arteries.

P-273
Toward a new animal model of critical limb ischemia
C. Del Giudice1, G. Ifergan2, G. Goudot3, V. Bellamy2, E. Messas3,
O. Clement4, P. Bruneval2, P. Menasché5, M.R. Sapoval1
1Vascular and Oncological Interventional Radiology, Hôpital Européen
Georges Pompidou, Université Paris Descartes, Paris, France, 2Centre de
Recherche Cardiovasculaire, Université Paris Descartes, Sorbonne Paris
Cité, Institut National de la Santé et de la Recherche Médicale (INSERM),
UMRS-970, Paris, France, 3Angiologist, Hôpital Européen Georges
Pompidou, Université Paris Descartes, Paris, France, 4Radiology,
Hôpital Européen Georges Pompidou, Université Paris Descartes, Paris,
France, 5Cardiovascular Surgery, Hôpital Européen Georges Pompidou,
Université Paris Descartes, Paris, France
Purpose
Several in vivo animal models of critical limb ischemia (CLI) present
several limitations in proving the actual efficacy of stem cell treatment. We evaluated the efficacy of a new model of rabbit hindlimb
ischemia created via percutaneous transauricular distal femoral
artery embolization with calibrated particles.
Material and methods
Distal limb vessels were embolized using a mixture of 300–500 calibrated microparticles (Embosphere, Merit medical), saline solution,
and iopamidol via the percutaneous transauricular artery approach
and selective catheterization of the superficial femoral artery with
a 2.7mm microcatheter. Clinical and US blood flow evaluation
were performed before embolization and during follow-up. A sacrifice and histological evaluation was performed 14 days after the
procedure.
Results
The model was successfully created in 10 rabbits. One rabbit experienced sudden death at 8 days post procedure. The 9 surviving rabbits developed hind ulcers. All rabbits had a higher pain score in the
follow-up compared with the baseline value (p<0001). The blood
flow in the saphenous artery decreased significantly after the procedure and in the 14-day control [baseline value 238.5±46.03 µl/
minxHR vs 32.8±19.4 µl/minxHR post procedure (p=0.0013) and
32.0±28.4 µl/minxHR in 14-day control (p=0,0015)]. Histological samples showed signs of chronic limb ischemia in all rabbits.
Conclusion
The rabbit hindlimb ischemia model created by percutaneous transauricular distal femoral artery embolization with calibrated particles
may overcome some of the limitations of existing animal models.
This model could prove useful for assessing therapies designed to
improve arterial perfusion and collateral growth.
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P-274
In vitro evaluation of radiopacity of contrast-loaded superabsorbent polymer microspheres (SAP-MSs)
A. Narita, T. Yamamoto, S. Ikeda, A. Kitagawa, Y. Izumi, M. Takeda,
M. Hagihara, K. Suzuki, T. Ota, T. Ishiguchi
Radiology, Aichi Medical University Hospital, Nagakute, Japan
Purpose
Superabsorbent polymer microspheres (SAP-MSs) have a property
of absorbing fluids to swell. Therefore, contrast-loaded SAP-MSs
will become visible on X-ray imaging. The purpose of this in vitro
study was to evaluate radiopacity and visibility of contrast-loaded
SAP-MSs.
Material and methods
1) SAP-MSs were suspended in nonionic contrast material (iodixanol) and a change in the diameter was observed using a stereomicroscope. 2) Contrast-loaded SAP-MSs were mixed with diluted
contrast and change in the diameter was observed sequentially. 3)
Radiography of the contrast-loaded SAP-MSs was taken using an
angiographic system, and visibility was evaluated quantitatively by
contrast-to-noise ratio (CNR) and qualitatively by multiple reader
scoring.
Results
1) In a pure contrast material, the diameter of SAP-MSs increased for
approximately 15 minutes and reached an equilibrium. Finally, the
diameter was 4.5–5.0 times greater than its original size. 2) When
contrast-loaded SAP-MSs were mixed with diluted contrast material, the diameter further increased by 10%–40% in several minutes
and then returned to the previous size in approximately 30 minutes.
3) Contrast-loaded SAP-MSs were visualized under X-ray imaging.
However, CNR decreased in approximately 30 minutes, and finally,
they became invisible.
Conclusion
Contrast-loaded SAP-MSs are visible on X-ray imaging. Because their
diameter and visibility will change with time, the manner of dilution
and timing of injection should be considered.

P-275
A 6.5-Fr guiding catheter to carry a multiple microdevice
system using a single access route: an experimental study
J. Otaka, T. Saguchi, Y. Takara, T. Moriya, N. Shirta, D. Yunaiyama,
K. Saito, T. Kouichi
Radiology, Tokyo Medical University, Tokyo, Japan
Purpose
During coil embolization of the abdominal visceral artery, there are
situations where multiple microdevices are necessary. However, by
creating multiple access routes, the procedure tends to become
complicated and patients are more stressed as 2 sheaths are placed
via separate groin sites. We developed a 6.5-Fr Shephard hooktype guiding catheter (Parent Plus45) with a lumen (0.074 inch)
large enough to carry a multiple microdevice using a single access
route. Passage and resistance tests were performed to confirm the
available combination of microdevices that could be used through
Parent plus45.
Material and methods
The inner/outer diameter lumen of Parent Plus45 and of 8 microdevices, including high-flow and microballoon catheters, were measured. The microdevice was inserted into Parent plus45 with the aid
of a microguide wire. The possibility of insertion of a second device
was studied. When the guiding catheter allowed the introduction
of 2 microdevices, the maximum resistance while pulling out one of
the devices was measured using a digital force gauge.
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Results
The insertion of microdevices through Parent Plus45 was possible
without difficulty when the total outer lumen diameter of 2 microdevices was under 1.80 mm and they were removed with low resistance (0.30 N). Most of the combinations, including high-flow catheter + microballoon catheter, microballoon catheter + microballoon
catheter, were successfully inserted and removed without difficulty.
Conclusion
Various combinations of microdevices can be inserted into Parent
Plus45; therefore, intravascular treatment of the abdominal visceral
artery region with multiple devices using a single route is possible.
This device may be less stressful for the operator and the patient,
and furthermore, it may provide another treatment option for the
procedure.

P-276
A common woodchuck (Marmota monax) as a model for
hepatic embolization
D.L. Woods1, W. Pritchard1, S.A. Leonard1, J. Esparza1,
I. Bakhutashvili1, A. Mikhail1, E. Levy2, V. Krishnasamy1, J. Karanian1,
B.J. Wood3
1Center for Interventional Oncology, National Institutes of Health,
Bethesda, MD, United States of America, 2Interventional Radiology,
National Institutes of Health, Bethesda, MD, United States of America,
3Department of Radiology, NIH Clinical Center / NCI, Bethesda, MD,
United States of America
Purpose
Hepatocellular carcinoma (HCC) can be treated by a variety of local
and regional interventional therapies, but we may benefit from a
more predictive preclinical model to better understand, study, and
treat HCC. This study clarifies the value of utilizing woodchucks with
HCC for the study of hepatic embolotherapies.
Material and methods
Animal Model
Woodchuck neonates commonly infected with woodchuck hepatitis virus develop neoplasms similar to human HCCs associated with
hepatitis B. Woodchucks with and without tumor were provided
by Northeastern Wildlife, Inc. (Harrison, ID). The animal study was
approved by the NIH Clinical Center IACUC and performed in accordance with US regulations.
Embolic Procedure
Animal livers were examined via ultrasound and CT prior to instrumentation. A 3-F introducer sheath was placed in the femoral artery,
and 1.7–2.8-F microcatheters were guided by fluoroscopy to select
hepatic arteries for diagnostic angiography.
Results
Embolic particles (40–150-µm radiopaque spheres, Biocompatibles
UK LTD) were deployed until angiographic stasis was observed. uCT
of the explanted liver was conducted. Analysis of segmented arteries provided a 3D geometric and anatomic definition of the tumornegative and -positive liver. Gross pathology and histology was
described. CT and US showed a solid hypervascular tumor without major pools of necrosis, as is common in other IR preclinical
medium-sized animal models for liver tumors.
Conclusion
These data may help guide future studies using a more predictive
HCC model for hepatic embolization. Additional research is needed
to refine the methods and validate the model; however, a more realistic HCC model than previously described could be an informative
surrogate for clinical research and may be more realistic than rodent
or rabbit models.

Abstract Book

P-277
Ozonated saline is effective in treating VX2 tumor in rabbits
J. Yang, Q. Ma
Interventional Radiology, Changhai Hospital, Shanghai, China
Purpose
To investigate the effectiveness of ozonated saline injected directly
into the tumor for treatment of VX2 tumors.
Material and methods
Ninety rabbits bearing VX2 tumors were randomly divided into
three groups (saline group, 20ug/ml and O3/O2 ozonated saline
groups, 40ug/ml). Pre- and post-treatment serum IL-6 and TNF-α
were measured. Several milliliters of saline and ozonated saline were
directly injected into tumors. At the fourth, eighth, and twelfth days,
10 rabbits were randomly selected from each group for collecting
blood in order to measure serum IL-6 and TNF-α, and the maximal
and vertical diameters of VX2 tumors were measured so as to calculate the tumor growth rate (TGR). All selected rabbits were sacrificed
and their tumors, livers, and lungs were removed for pathological
examination. The intra-tumoral necrotic area was recorded to calculate the tumor necrosis rate.
Results
The average tumor volume of three groups increased at each time
point, and TGRs of groups B and C were significantly lower than
those of group A. TGRs between groups B and C showed no statistical difference. At each time point, the serum IL-6 and TNF-α of all the
three groups increased and those of groups B and C also increased
but without statistical significance. Though the diameters of the
necrotic area of groups B and C were longer than those of the area of
group A, the statistical difference was only seen between groups A
and C at the fourth and twelfth days.
Conclusion
Direct injection of different concentrations of ozonated saline into
VX2 tumors significantly increases the intra-tumoral necrosis and
reduces the TGR. Increasing IL-6 and TNF-α in the serum might be
part of the mechanism.

P-278
Parameters for stable water-in-oil Lipiodol®-based emulsion
for liver transarterial chemoembolization
F. Deschamps1, T. Isoardo2, L. Tselikas1, E. Fattal2, A. Paci3, L.M. Mir3,
N. Huang2, T. de Baère1, L. Moine2
1Image Guided Therapy, Gustave Roussy Cancer Center, Villejuif, France,
2UMR CNRS 8612, Institut Galien Paris-Sud, Chatenay Malabry, France,
3UMR 8203, Gustave Roussy Cancer Center, Villejuif, France
Purpose
Water-in-oil type and stability are two crucial properties required for
Lipiodol®-based emulsions during cTACE. Our purpose is to evaluate
the influence of 3 technical parameters on these properties.
Material and methods
The Lipiodol®-based emulsions have been formulated by repetitive
pumping of two 10-ml syringes through a 3-way stopcock. Three
parameters were compared: Lipiodol®/doxorubicin ratio (2/1 vs. 3/1),
doxorubicin concentration (10 vs. 20 mg/ml), and speed of incorporation of doxorubicin in Lipiodol® (single bolus vs. slowly infused at 1
ml/min). The experiment was reproduced 4 times for each modified
parameter (32 emulsions total). The primary endpoint was to report
the emulsion type (water-in-oil or oil-in-water) obtained according to the 3 parameters evaluated with the drop test. The secondary endpoint was to compare the duration for complete coalescence
of water-in-oil emulsions using static light scattering technique
(Turbiscan®).
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Results
Seventeen emulsions (53%) were water-in-oil. The slowly-infused
incorporation of doxorubicin in Lipiodol® resulted in a significantly
higher rate of water-in-oil type compared with the single-bolus
incorporation (100% vs. 6.25%, p<0.0001). Emulsion type was not
influenced by Lipiodol®/doxorubicin ratio (p=0.7232) or by doxorubicin concentration (p=0.07232). Mean duration for complete coalescence of water-in-oil emulsions was 297±298 min (from 10 to 1000
min). The 3/1 Lipiodol®/doxorubicin ratio resulted in a significant
increase in the duration for complete coalescence compared with
the 2/1 ratio (525±265 min vs. 70±47 min, p=0.0008). The duration
for complete coalescence was not influenced by the doxorubicin
concentration (p=0.6854).
Conclusion
Slowly-infused incorporation of doxorubicin in Lipiodol® results
in a highly predictive water-in-oil emulsion type. An increase in
Lipiodol®/doxorubicin ratio results in longer stability.

P-279
Development of a radiopaque thermoresponsive hydrogel for
intratumoural drug delivery
S.M. Rossi1, T.É. Murray2, M.J. Lee2, G.P. Duffy3, H.M. Kelly1
1School of Pharmacy, RCSI, Dublin, Ireland, 2Interventional Radiology
Department, Beaumont Hospital, Dublin, Ireland, 3School of Medicine,
National University of Ireland in Galway, Galway, Ireland

Purpose
Intratumoural injection of chemotherapy using image guidance permits high local drug concentrations with reduced off-target toxicity. Success may be limited by poor distribution within the tumour
and rapid clearance from the tumour. Thermoresponsive hydrogels
(thermogels) consist of novel hydrophilic polymers, which undergo
a phase transition (liquid to gel) in response to a physiological temperature increase. This allows for the administration of a liquid at
room temperature via minimally invasive techniques that solidifies
at the body temperature, permitting localisation and retention. This
holds promise as a chemotherapy-delivery solution.
Material and methods
Iodixanol (Visipaque®)-labelled thermogels in various concentrations (0%–30%w/w) were assessed for gelation temperature, structural integrity and injectability. Radiopacity of the thermogels was
evaluated using computed tomography (CT). Distribution of the
thermogel following injection (18G, 7cm needle) into an ex vivo tissue model was visualised under CT and ultrasound (US).
Results
Iodinated contrast-labelled thermogels at a variety of concentrations demonstrated clinically relevant thermoresponsiveness and
maintained injectability. The contrast-labelled thermogel demonstrated satisfactory radiopacity on CT and echogenicity (without speckling) on US. Increased contrast concentration was associated with increased radiopacity. Time-lapsed imaging revealed
that 45% of iodinated contrast was released from the solidified gel
at 24 hours. Injection into animal liver demonstrated that the contrast-labeled thermogel was readily injectable and moulded into the
shape of the target tissue.
Conclusion
Radiopaque thermogels, which are injectable liquids at room temperature and solidify at body temperature, were successfully formulated. Presented preclinical experimentation suggests that this
is a promising drug-delivery platform that demonstrates favourable
imaging qualities.
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P-280
Radiofrequency ablation with cisplatin infusion through an
internally cooled perfusion electrode: an in vitro experimental
study in bovine liver
J.W. Yi, H.P. Hong
Radiology, Kangbuk Samsung Hospital, Sungkyunkwan University
School of Medicine, Seoul, Korea
Purpose
Cisplatin is effective against many malignant tumors and administered through the intra-arterial or intravenous route. Internally
cooled perfusion electrode allows interstitial solution infusion during radiofrequency ablation (RFA). The purpose of this study was to
evaluate whether RFA with cisplatin infusion through an internally
cooled perfusion electrode can make the ablation zone suitable for
liver tumor ablation.
Material and methods
Using a 200 W generator and a 17-gauge internally cooled perfusion
electrode (group A, n = 10) and a 17-gauge monopolar internally
cooled electrode (groups B, n = 10), RF was applied to the explanted
bovine liver for 12 minutes. During RFA, cisplatin was injected into
the tissue at a rate of 0.5 mL/min through the internally cooled perfusion electrode using an injection pump. Dimensions of the ablation zone and technical parameters were compared between the
two groups.
Results
RFA with cisplatin infusion through the internally cooled perfusion electrode achieved a larger ablation size, which represents the
width of the longitudinal section and volume, than that through
the monopolar internally cooled electrode: 3.88±0.32 cm2 and
36.45±5.46 cm3, respectively, in group A and 3.39±0.22 cm2 and
26.55±4.62 cm3, respectively, in group B (p<0.05). The mean impedance of RFA with cisplatin infusion through the internally cooled
perfusion electrode was higher than that of RFA with cisplatin infusion through the monopolar internally cooled electrode: 93.4±4.8 Ω
in group A and 92.2±6.1 Ω in group B (p>0.05).
Conclusion
RFA with cisplatin infusion through the internally cooled perfusion
electrode created a larger size and volume of ablation than RFA
with cisplatin infusion through the monopolar internally cooled
electrode.

P-281
Irreversible electroporation of the liver tissue near the gallbladder wall: histopathologic changes and imaging findings
in a pig model
S. Schotten1, F. Jungmann1, R. Kloeckner1, A. Schad2, C. Düber1,
M.B. Pitton1
1Diagnostic and Interventional Radiology, University Medical Center
Mainz, Mainz, Germany, 2Pathology, University Medical Center Mainz,
Mainz, Germany
Purpose
To characterize imaging findings and histopathologic changes in the
gallbladder wall of pigs when liver ablation with irreversible electroporation (IRE) was performed in close proximity to the gallbladder.
Material and methods
IRE of the liver tissue abutting the gallbladder was performed in
three pigs. Two monopolar electrodes were placed perpendicular
to the gallbladder within 5 mm of the gallbladder wall under sonographic guidance. Ablations were performed with the Nanoknife®
system with standard settings. Imaging was performed with ultrasound and contrast-enhanced MRI. Animals were sacrificed 24h after
ablation. Microscopic changes in the ablation zone and the adjacent
gallbladder wall were analyzed on HE-stained slides.
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Results
Changes in the gallbladder wall adjacent to the ablation zone
were observed with ultrasound (loss of mucosal reflex and edema)
and MRI (loss of contrast enhancement). On gross examination,
ulceration-like defects of the gallbladder mucosa were found.
Histopathology showed necrosis of the liver tissue adjacent to the
gallbladder and different grades of gallbladder wall necrosis ranging from loss of the mucosal layer to transmural cell death. Damage
to the gallbladder was more pronounced in close proximity to the
electrodes. The non-cellular connective tissue seemed to be intact.
Perforations were not observed.
Conclusion
IRE effectively ablates the liver tissue up to the gallbladder wall but
leads to different grades of gallbladder wall necrosis. The effects
on the gallbladder wall can be visualized with ultrasound and MRI.
Whether the observed damage to the gallbladder wall might pose
a risk of perforation or cholecystitis has to be further analyzed in
experiments with a prolonged survival time.

P-282
Intraoperative high-resolution ultrasound, including CEUS
(I-HRUS-CEUS), before, during, and after microwave ablation
(MWA) of the liver: value in treatment planning and control
T.D. Do1, T.L. Gockner2, P. Flechsig3, K. Holzer4, A. Harms4,
D. Vollherbst5, H.U. Kauczor1, T. de Baère6, P.L. Pereira7,
C.M. Sommer1
1Diagnostic and Interventional Radiology, University Hospital
Heidelberg, Heidelberg, Germany, 2Clinic for Diagnostic and
Interventional Radiology, University Hospital Mainz, Mainz, Germany,
3Clinic for Nuclear Medicine, University Hospital Heidelberg,
Heidelberg, Germany, 4Institute of Pathology, University Hospital
Heidelberg, Heidelberg, Germany, 5Department of Neuroradiology,
University Hospital Heidelberg, Heidelberg, Germany, 6Department
of Interventional Radiology, Gustave-Roussy Cancer Center, Villejuif,
France, 7Radiology, Minimally Invasive Therapies and Nuclearmedicine,
SLK-Clinics GmbH Heilbronn, Ruprecht-Karls-University Heidelberg,
Heilbronn, Germany
Purpose
To analyze the value of intraoperative high-resolution ultrasound,
including CEUS (I-HRUS-CEUS), before, during, and after microwave
ablation (MWA) of the liver.
Material and methods
Twelve pigs underwent laparotomy. High-resolution B-mode ultrasound (HR-B-MODE) was used to define the thickest parts of the liver
(target regions) included in optimal access. High-resolution CEUS
(HR-CEUS) of the target regions was performed according to a standardized protocol (e.g., 2.0-ml contrast material and 5-min acquisition time). Subsequently, 14- or 17-G MWA applicators were positioned into the target regions under HR-B-MODE. During MWA,
HR-B-MODE was used to document the morphological changes in
the treatment zone. Directly and 15-min after MWA, I-HRUS-CEUS
was repeated. Treatment zones defined using I-HRUS-CEUS and
pathology were compared.
Results
Before MWA, I-HRUS-CEUS was highly effective in defining target
regions and optimal access and in guiding the ultrasound–visible
applicators into the target regions. During MWA, HR-B-MODE was
effective in documenting the progress of the treatment zone since
the evolution of gas bubbles. Directly after MWA, HR-B-MODE overestimated the treatment zone compared with HR-CEUS. Fifteen
minutes after MWA, HR-B-MODE identified two different treatment zones: a larger central hypoechogenic oval zone surrounded
by a thin hyperechogenic rim. Both the hypochogenic oval zone
and the hyperechogenic rim lacked contrast enhancement when
HR-CEUS was used. Compared with pathology, the hyperechogenic
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rim corresponded to a hemorrhagic rim infiltrate and the hypoechogenic oval zone corresponded to a white coagulation necrosis.
Conclusion
I-HRUS-CEUS before, during, and after MWA of the liver is highly
valuable in treatment planning and control.

P-283
Evaluation of a novel needle placement system for CT-guided
liver ablation using an anthropomorphic phantom
W.J. Heerink1, M. Arnolli2, R. Vliegenthart1, J.P. Pennings1,
M. Oudkerk 3, K.P. de Jong4
1Radiology, University Medical Center Groningen, Groningen,
Netherlands, 2Advanced Mechatronics, DEMCON, Enschede,
Netherlands, 3State University and Academic Hospital of Groningen,
Groningen, Netherlands, 4Hepatobiliary Surgery, University Medical
Center Groningen, Groningen, Netherlands
Purpose
To determine the value of a novel table-mounted needle placement
system (NPS) for CT-guided liver ablation.
Material and methods
NPS (DEMCON, Enschede, the Netherlands) was tested using an inhouse developed 3D-printed anthropomorphic phantom containing
the ribs and lungs, filled with gelatin, placed in a torso, and covered
with chamois leather skin. It contained 12 hyperdense point targets
at a mean depth of 9 cm (range: 5–17 cm). Two experts approached
all targets twice with a microwave ablation antenna: once using regular CT guidance and once using NPS.
The distance between needle tip and target was measured as accuracy. The needle was not repositioned when within 5 mm of the target or after 5 needle manipulations. The median (range) accuracy,
number of needle manipulations, number of CT scans acquired, and
time required to reach the target were determined for the NPS and
free-hand groups and compared using the Mann–Whitney U test.
Results
NPS could adequately reach all targets. For the NPS and free-hand
groups, the median accuracy was 2.3 mm (0.9–4.4) and 4.8 mm (1.2–
33.8; p<0.001), the median number of needle manipulations was
1 (1–1) and 2 (1–5; p<0.001), the median number of CT scans was 2
(1–3) and 4 (1–8; p<0.001), and the median procedural time was 9
min (6–25) and 13 min (5–44; p=0.080), respectively.
Conclusion
The use of NPS increases the accuracy of needle placement and
reduces the number of repositioning attempts and CT scans. It
has the potential to reduce complications and patient radiation in
CT-guided liver ablation.

P-284
Preoperative portal vein embolization and percutaneous intrahepatic split by ablation: feasibility and safety of radiological
stage 1 ALPPS
A. Lunardi1, R. Cervelli1, C. Lombardo2, I. Bargellini1, L. Crocetti3,
U. Boggi2, D. Caramella3, R. Cioni1
1Diagnostic and Interventional Radiology, University of Pisa, Pisa,
Italy, 2General Surgery, University of Pisa, Pisa, Italy, 3Diagnostic and
Interventional Radiology, Pisa University School of Medicine Cisanello
Hospital, Division of Diagnostic Imaging, Pisa, Italy
Purpose
To assess feasibility and safety of radiological stage 1 ALPPS by combining portal vein embolization (PVE) and percutaneous intrahepatic split by ablation (PISA).
Material and methods
Three patients (M/F 1/2; mean age 65.0±7.3 years) underwent PVE
and PISA. The aim of PVE was to achieve complete occlusion of the
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right portal tree to prevent portoportal shunts. PVE was performed
using a mixture of 70% iodized oil and 30% cyanoacrylate. PISA was
performed 21 days after PVE by microwave ablations (14 G antenna,
4.1 cm active tip, at 60 W); multiple access sites were used to allow
sequential overlapping of ablation fields. Abdominal CT exams were
performed before and after PVE and PISA. The future liver remnant
(FLR) volume was calculated by semiautomatic segmentation, and
increase was reported as a percentage of the preprocedural volume.
The FLR/body weight ratio was calculated; a ratio greater than 0.8%
was considered sufficient for guaranteeing adequate liver function
after surgery.
Results
No procedure-related complications were recorded. The FLR volume increase in each patient was 42.0%, 33.1%, and 30.4% within 21
days of PVE and 109.3%, 68.1%, and 71.7% within 10 days after PISA.
The FLR/body weight ratios were 0.76, 0.66, and 0.63 and 1.13, 0.83,
and 0.83 after PVE and PISA procedures, respectively. Two patients
underwent successful right hepatectomy, whereas in one patient,
surgery was not performed because the patient refused to undergo
blood transfusion.
Conclusion
Radiological stage 1 ALPPS is a feasible and safe option that may
overcome the major drawbacks of conventional ALPSS.

P-285
Microwave ablation combined with direct current application:
influences on ablation temperature and volume in an ex-vivo
study
M.F. Schulze-Hagen1, M. Zimmermann1, M. Liebl1, C.K. Kuhl1,
P. Bruners2, P. Isfort2
1Department of Diagnostic and Interventional Radiology, RWTH
Aachen University Hospital, Aachen, Germany, 2Applied Medical
Engineering/Diagnostic Radiology, RWTH-Aachen University, Aachen,
Germany
Purpose
The combination of radiofrequency ablation (RFA) with additional
direct current (DC) application is a known strategy for enhancing the
efficiency of RFA. The aim of this study was to evaluate influences
of DC application to MWA with respect to the ablation temperature
as well as the size and shape of the ablation volume in an ex vivo
bovine liver model.
Material and methods
A DC circuit was combined with a commercially available MWA system using a standard ablation protocol. The negative pole of DC was
placed next to the MWA probe and the positive pole was placed distant to the ablation zone. DC was applied for 15 min prior to ablation and continued during MWA using various DC currents from 0 to
10 V including reversed DC poles. A total of 20 ablations were performed. The coagulation volume and shape and ablation temperatures at a distance of 3, 6, 9, and 12 mm from the MWA probe and
applied energy were assessed.
Results
There were no significant changes in coagulation volume or shape
as well as applied energy with or without DC application. A significantly faster increase from 37°C to 80°C was observed in the 10 V
continued MWA group compared with that in the control group (21
vs. 14 sec., p<0.039). In all cases of applied DC, there were signs of
electrolytic tissue scarring at the distant DC pole.
Conclusion
DC application to MWA results in a significantly faster temperature
increase in the ablation zone, but does not help in modulating the
ablation shape or volume. Furthermore, DC application might cause
electrolytic injuries at the distant DC pole.
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P-286
Thermoablation of sarcomatous metastases in the liver: a case
series
M. Zamir1, E. Spyropoulou2, R. Jones3, C. Benson3, N. Khan4,
J. McCall4, N.I. Fotiadis4
1Clinical Radiology, St Mary’s Hospital, London, United Kingdom,
2Undergraduate Department, St Mary’s Hospital, London, United
Kingdom, 3Oncology, Royal Marsden Hospital, London, United
Kingdom, 4Clinical Radiology, Royal Marsden Hospital, London, United
Kingdom
Purpose
Thermoablative techniques are being increasingly used in the treatment of hepatic metastatic disease. The benefits of these minimallyinvasive procedures are well documented in literature with studies highlighting the advantages in colorectal metastases in particular. However, little has been written about the use of radiofrequency
ablation in sarcoma metastases and even less about microwave
ablation. We present a series of patients who underwent thermoablation for sarcoma metastases with an introduction to the technical
success and outcomes following these procedures.
Material and methods
A retrospective review of patients who had undergone radiofrequency or microwave ablation for sarcomatous metastases between
2006 and 2015. Multiple factors were evaluated including technical
success, recurrence, reintervention as well as follow-up.
Results
A total of 17 patients (average age 55 years, male 58%) were referred.
Primary tumours included gastrointestinal stromal tumours, leiomyosarcomas and myxofibrosarcomas with a total of 25 lesions. All
lesions were situated in the right lobe of the liver (52% in segments
VIII or IVA) with an average size of 18mm × 25mm; 17 lesions underwent 17 radiofrequency ablations, whereas 8 lesions underwent
11 microwave ablations. The technical success rate was 96.5% with
only one procedural complication. Recurrence at the ablation site
occurred in 43% RFA lesions and 12.5% MWA lesions following one
or two ablations. The average time of recurrence was 14 months.
The average survival following ablation was 40 months.
Conclusion
Thermoablation of sarcomatous metastases is a technically successful procedure with a favourable role in curative and palliative management algorithms. Early results are promising for microwave
ablation.

P-287
The transradial versus transfemoral approach for hepatic
chemoembolization: intrapatient prospective single-center
pilot study
R. Iezzi1, G. Coppola1, A. Posa1, F. Carchesio1, A. Gasbarrini2,
R. Manfredi1, C. Colosimo1
1Department of Radiological Sciences, Institute of Radiology, “A.
Gemelli” Hospital - Catholic University, Rome, Italy, 2Department of
Gastroenterology, “A. Gemelli” Hospital - Catholic University, Rome,
Italy
Purpose
To perform an intra-patient comparison between the transfemoral and transradial approach in a population of patients undergoing
hepatic chemoembolization in terms of safety; feasibility; and procedural variables, including fluoroscopy time, radiation dose, and
patient preference.
Material and methods
A single-center prospective intra-patient comparative pilot study
was conducted enrolling patients with hepatic malignancies admitted to our Institution to receive two consecutive treatment sessions
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of unilobar hepatic chemoembolization with a 4-week interval over
a 4-month period. All procedures were performed by one interventional radiologist who assessed the eligibility of patients for inclusion in the study. Primary endpoints were access site complications
and intraprocedural conversion rates. Secondary endpoints were
angiographic, procedural variables, and evaluation of patient discomfort and preferences.
Results
Twenty consecutive patients were included in the study. A technical success of 100% and a crossover rate of 0% were registered. The
transradial approach required a longer preparation time for the procedure with no significant differences for other procedural variables.
Greater postprocedural discomfort at the access route and patient
inability in performing basic activities were registered for the femoral approach. Eighty-five percent patients preferred the transradial
approach for potential future transarterial procedures. There were
no major vascular complications with a similar rate of minor complications (5%), that were self-limited and without any clinical sequelae.
Conclusion
The transradial approach was safe and feasible for hepatic chemoembolization, with high technical success; low overall complication
rate; improved patient comfort and confidence; and no increase
the fluoroscopy and total procedural time, radiation dose, and total
amount of contrast medium administered to the patient.

P-288
Imaging of woodchucks (Marmota monax) with hepatocellular
carcinoma and normal woodchunks: foundation for imagebased therapy development
W. Pritchard, D.L. Woods, J. Esparza, S.A. Leonard, A. Partanen,
N. Farr, I. Bakhutashvili, J. Karanian, B.J. Wood
Center for Interventional Oncology, National Institutes of Health,
Bethesda, MD, United States of America
Purpose
Define the imaging appearance and methodologies for normal
woodchucks and woodchucks with hepatocellular carcinoma (HCC).
Material and methods
Animal Model
Neonatal woodchucks (Marmota monax) infected with woodchuck hepatitis virus (WHV) develop HCC that is similar in pathology and natural history to those associated with human hepatitis
B. Woodchucks (2–6kg) with and without tumors were provided by
Northeastern Wildlife (Harrison, ID). Animals that cleared the virus
did not develop HCC and were used as non-tumor animals. All animal procedures were approved by the animal care and use committee of the NIH clinical center and performed in accordance with
applicable federal regulations.
Imaging
Under anesthesia, ultrasound, multi-detector CT (MDCT), microCT,
and MRI were performed demonstrating normal anatomy and mass
lesions. For MDCT, the contrast was injected via the jugular vein with
bolus tracking to initiate triple phase. After cut-down, a 3-F introducer sheath was placed in the femoral artery and 1.7–2.8-F microcatheters were used for visceral angiography focusing on the liver.
Analysis of the segmented arteries provided a 3D geometric and
anatomic description of the liver and tumor. Gross pathology and
histology description were also obtained.
Results
Mass lesions were detectable under ultrasound and MRI. With triple phase MDCT, early-enhanced lesions were identified in the arterial phase. With larger lesions, extensive vascularity was observed.
The explant pathology correlated with the imaging findings. Normal
imaging anatomy was defined. 3D segmentation yielded vessel
diameters and angles.
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Conclusion
Imaging parameters and methodology for normal woodchucks and
woodchucks with HCC are defined providing a guide for imagebased interventions and evaluation as models of human therapies.

P-289
Effective dose calculations for fluoroscopy-guided pediatric
abdominal interventions using Rando-Alderson phantoms
M. Wildgruber1, R. Mueller-Wille2, H. Goessmann3, W. Uller4,
W.A. Wohlgemuth5
1Department of Clinical Radiology, Universitätsklinikum Münster,
Münster, Germany, 2Department of Radiology, Universitätsklinikum
Regensburg, Regensburg, Germany, 3Institut für Röntgendiagnostik,
Uniklinik Regensburg, Regensburg, Germany, 4Radiology,
University Hospital Regensburg, Regensburg, Germany, 5Institut für
Röntgendiagnostik, Universitätsklinikum Regensburg, Regensburg,
Germany
Purpose
To calculate the effective dose during fluoroscopy-guided pediatric interventional procedures of the liver in a phantom model before
and after adjustment of preset parameter settings.
Material and methods
Organ doses were measured in three anthropomorphic RandoAlderson phantoms representing children at various ages and body
weights (newborn 3.5kg, infant 10kg, child 19kg). Collimation was
performed focusing on the upper abdomen representing mock
interventional radiology procedures such as percutaneous transhepatic cholangiography and drainage placement (PTCD). Fluoroscopy
and digital subtraction angiography (DSA) acquisitions were performed in a posterior–anterior geometry using a flat-panel detector
system. Effective dose was measured directly from multiple incorporated thermoluminescent dosimeters (TLDs) using two different
parameter settings.
Results
Effective dose values for each pediatric phantom were below 0.1
mSv per minute fluoroscopy and below 1 mSv for 1 minute DSA
acquisition with a frame rate of 2/s. Lowering the values for the
detector entrance dose enabled a reduction of the effective dose
from 12% to 27% for fluoroscopy and from 22% to 63% for DSA
acquisitions. Similarly, organ doses of radiosensitive organs could
be reduced by over 50%, especially when close to the primary X-ray
beam.
Conclusion
Modification of preset parameter settings enabled to decrease the
effective dose for pediatric interventional procedures, as determined by effective dose calculations using dedicated pediatric
Rando-Alderson phantoms.

P-290
Improvement of AAV-mediated liver transduction efficacy by
regional administration in Macaca fascicularis
M. Páramo1, J.I. Bilbao1, N. Zabaleta2, D. Salas2, J. Prieto2,
G. González Aseguinolaza2
1Dept. of Radiology, Clinica Universidad de Navarra, Pamplona, Spain,
2CIMA, Gene Therapy and Regulation of Gene Expression Program,
Center for Applied Medical Research (CIMA), Health Research Institute
of Navarra (IdisNA), Pamplona, Spain
Purpose
To improve the transduction efficacy of the liver by conveying the
vector [recombinant adeno-associated virus (AAV)] directly to the
hepatic tissue.
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Material and methods
Interventional radiology procedures were used to administer an
AAV5 vector expressing a secreted form of human embryonic alkaline phosphatase (hSEAP) to an animal model. Balloon occlusion of
the hepatic venous flow was performed while injecting the vector
either into the hepatic artery (HA) (3 animals) or via the suprahepatic
vein (SHV) (3 animals). In both cases, the vector was injected into the
right lobe and the two routes were compared to the intravenous (IV)
administration (2 animals). Serum samples were obtained for the
analysis of biochemical parameters, viral shedding, and transgene
expression. Nasal secretion, saliva, urine, and feces samples were
also collected in order to analyze viral shedding. Animals were sacrificed on day 120. The liver was dissected and samples of 8 regions
were obtained.
Results
Hematological analysis revealed no acute hematological toxicity.
All groups tested positive for vectors in all fluids analyzed. The HA
group eliminated more vector via the urine and saliva shortly after
administration, while the SHV group had the highest number of vector genome copies in the feces. Higher hSEAP levels were obtained
when the vector was administered via SHV or HA than those when it
was intravenously administered. Higher expression levels correlated
with a higher number of vector genomes in the injected lobes.
Conclusion
Direct administration of AAV vectors with simultaneous balloon
occlusion of the hepatic outflow increases the liver transduction
efficacy.

P-291
Fiber optic sensors for temperature monitoring during radiofrequency liver ablation: in vivo animal trials
F. Giurazza1, G. Frauenfelder1, C. Massaroni2, P. Saccomandi3,
E. Schena2
1Radiology, Campus Biomedico University of Rome, Rome, Italy,
2Measurement and Instrumental Lab, Campus Biomedico University of
Rome, Rome, Italy, 3Biomedical Engineering, Institute of Image-Guided
Surgery, Strasbourg, France
Purpose
This study aimed to assess the feasibility of a designed needle-like
probe for temperature measurement during percutaneous ablation
procedures in an in vivo animal model.
Material and methods
A needle-like probe based on optical fibers (3 fiber Bragg gratings)
housed within a 21 Gauge needle has been specifically designed
for temperature monitoring during radiofrequency ablation (RFA).
A 6-month-old healthy female pig has been adopted as the animal
model; an ultrasound-guided RFA procedure has been performed
on healthy liver parenchyma under free breath conditions. The RFA
needle (Star Electrode Fixed type, STARMed®, Korea) measures 17
Gauge, with an active length of 20 mm.
Results
After positioning the RFA needle into the liver parenchyma, the
needle-like probe was inserted at a distance of 11mm from the RFA
needle tip in order to measure the temperature distribution in the
surrounding tissues. The ablation process lasted for 350s, with a
power of 80W. The temporal temperature evolution was measured
by fiber optic sensors. After a short time of overall temperature
increase (from 0s to 30s), the sensors experienced a regular change
of temperature (consecutive decrements and increments) due to the
power roll-off of the RF energy delivering. The measurement error
induced by breathing movements of the liver was <3°C.
Conclusion
Fiber optic sensors seem to be a valuable system to monitor tissue temperature in course of RFA procedures; this gives a real-time
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feedback to the interventionalist concerning the temperature distribution, with a consequent safer approach to the lesion and healthy
tissues.

P-292
Thermometry based on computed tomography images during
microwave ablation: ex vivo trials on porcine liver
F. Giurazza1, G. Frauenfelder1, C. Massaroni2, P. Saccomandi3,
E. Schena2
1Radiology, Campus Biomedico University of Rome, Rome, Italy,
2Measurement and Instrumental Lab, Campus Biomedico University of
Rome, Rome, Italy, 3Biomedical Engineering, Institute of Image-Guided
Surgery, Strasbourg, France
Purpose
Temperature knowledge may be beneficial to improve the outcomes of thermal treatments for tumor ablation. Among several
thermometric methods, contactless approaches based on diagnostic imaging techniques are attractive in this field. Computed
tomography (CT) images are sensitive to temperature; thus, some
groups of researchers are working on the assessment of the feasibility of CT-based thermometry for monitoring the effects of thermal
treatments.
The aim of this study is to assess the feasibility of CT-based thermometry during microwave ablation (MWA) in an ex vivo animal
model.
Material and methods
Healthy porcine livers were heated with two 2.45 GHz cooledshaft MW antennas for 4 minutes at 65 W for each probe. Livers
were scanned before heating 16 times during the ablation (for
15 s each). Liver temperature was measured at two points by two
thermocouples.
Results
The relationship between the CT number (Hounsfield Unit, HU) and
tissue temperature was investigated using linear regression analysis;
thermal sensitivity of the CT number was estimated as the slope of
the best fitting line. Results showed that CT number in liver tissue
decreases during heating. The relationship between CT number and
temperature is well described by a linear model (R2=0.91), and the
thermal sensitivity is −0.52±0.02 HU∙°C−1.
Conclusion
CT-based thermometry is feasible during MWA in ex vivo porcine livers. This technique is particularly attractive due to its non-invasive
nature and can be used to monitor three-dimensional temperature
distributions in heated tissues. Therefore, it may provide a powerful
new tool during MWA or other thermal ablation procedures.

P-293
The effect of TIPS on platelet clearance in patients with liver
cirrhosis
J.-B. Zhao
Department of Interventional Radiology, Nanfang Hospital, Southern
Medical University, Guangzhou, China
Purpose
Intensive platelet clearance plays a major role in platelet count
decline in cirrhotic patients. Platelet clearance in vivo involves
removal by hepatocytes and macrophages and thrombosis subsequent to platelet activation. The purpose of this study was to evaluate the effect of TIPS on platelet clearance in patients with liver
cirrhosis.
Material and methods
Overall, 31 cirrhotic patients who underwent TIPS placement
were included in this study. Peripheral venous blood samples
were obtained before and 1 week after TIPS and at the 3–6 month
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follow-ups. Platelet surface expression of β-Gal and β-GlcNAc, which
specifically bind to the receptors of liver cells and macrophages, was
labeled by FITC-sWGA and FITC-RCA-1, respectively, and detected by
flow cytometry. Platelet surface expression of GPIIb/IIIa was labeled
by PAC-1. Platelet count and MPV were investigated before and after
TIPS and during follow-up.
Results
TIPS placement was successful in all patients. Platelet counts
before TIPS, after TIPS, and during follow-up were 97.0±86.3×109/L,
87.2±50.6×109/L, and 89.6±45.2×109/L, respectively, with no significant difference. The platelet surface expression level of β-Gal
significantly increased after TIPS placement (8.5%±8.2% vs.
13.9%±14.6%, P=0.01), but it decreased to the baseline during follow-up (9.6%±9.9%). There was no significant difference in the
platelet surface expression level of β-GlcNAc among before TIPS,
after TIPS, and during follow-up (11.5%±12.7%, 14.6%±14.5%, and
12.2%±8.0%, respectively, P>0.05). TIPS induced a constant and significant decrease in the platelet surface expression level of GPIIb/
IIIa (37.1%±25.3%, 9.4%±17.5%, 5.5%±15.0%, respectively, P<0.05).
MPV significantly decreased after TIPS placement (11.7±0.9fL vs.
11.1±0.9fL, P<0.05).
Conclusion
TIPS has no effect on platelet clearance by hepatocytes and macrophages but can decrease platelet activation and platelet turnover.

P-294
Effects of transjugular intrahepatic portosystemic shunts on
platelet activation and change in platelet count
J.-B. Zhao
Department of Interventional Radiology, Nanfang Hospital, Southern
Medical University, Guangzhou, China
Purpose
Platelets play a key role in liver homeostasis and pathobiology.
Patients with cirrhosis and portal hypertension are commonly associated with thrombocytopenia. Transjugular intrahepatic portosystemic shunt (TIPS) placement has poor effect on increasing platelet count. However, TIPS placement can reduce the serum lipopolysaccharide (LPS) level which may impact platelet activation.
Therefore, we investigated if TIPS placement has an effect on platelet activation.
Material and methods
Thirty-five patients who had undergone TIPS placement were
enrolled. Platelet activation was detected by the PAC-1 expression
level. PAC-1 expression levels and serum lipopolysaccharide (LPS),
platelet microparticles (PMPs), vascular endothelial growth factor (VEGF), and thrombospondin 1 (TSP-1) levels were investigated
before and after TIPS placement. The effect of LPS on platelet activation was studied in vitro.
Results
PAC-1 expression levels were significantly decreased after TIPS
placement (37.09%±25.35% vs. 19.40%±17.50%, p<0.05). Serum
LPS (44.80±26.35pg/ml vs. 28.02±10.16pg/ml, p<0.05), PMPs
(301.40±77.35×105/ml vs. 132.80±43.48×105/ml, p<0.05), and TSP1(7.14±2.04μg/ml vs. 5.34±1.25μg/ml, p<0.05) levels were significantly decreased. No significant change was observed in VEGF levels
(20.17±4.51pg/ml vs. 24.21±5.64pg/ml, p>0.05) after TIPS placement.
The in vitro study showed that LPS at a level equal to the mean level
before TIPS placement amplified platelet response to the agonists.
LPS changed the profile of platelet secretion; compared with the
control, LPS stimulated platelets released higher TSP-1 and lower
VEGF.
Conclusion
TIPS placement decreased the serum LPS level and attenuated
platelet activation, simultaneously changing the profile of platelet
secretion.
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P-295
Endovenous laser ablation: a new strategy for treatment of
varicoceles
A. Motta1, G. Caltabiano1, M. Pizzarelli1, G. Failla2, C. Gozzo1,
F. Arena1, A. Basile3
1Interventional Radiology, “ARNAS” Garibaldi Hospital, Catania,
Italy, 2Interventional Radiology, U.O.C. Diagnostica per Immagini
e Radiologia Interventistica, Azienda Ospedaliera per l’Emergenza
“Cannizzaro”, Catania, Italy, 3Diagnostic and Interventional Radiology,
University of Catania, Catania, Italy
Purpose
Our study aim was to show the potency of endovenous laser ablation for the treatment of varicoceles.
Material and methods
Thirteen patients (with Bahren type I varioceles) were percutaneously treated by our team using a radial 1470-nm laser fiber right
after cannulating the gonadal vein. Our approach started from the
right basilic vein in 10 cases and through the right common femoral
vein in 3 cases. The laser fiber was inserted coaxially into a 5-French
70- or 90-cm-long sheet till the distal portion of the spermatic vein.
As per the company protocol, we applied an energy/cm between 40
and 50 J at 5 Watt (power) in a continuous wave manner at three different positions on the left spermatic vein just below L3. This procedure does not require general anaesthesia, and we could manage patients under conscious sedation in day surgery modality. We
considered the occlusion of the spermatic vein under venographic
control as our target for technical success. We also evaluated pain
for 2 consecutive days postoperatively and performed color Doppler
ultrasound (CDUS) 1 week, 1 month, and 3 months thereafter.
Results
With respect to technical success, we achieved good results in stopping the flow in all 13 cases. CDUS showed no varicocele recurrences
at the 1st and 3rd month. We encountered two small vein lacerations, asymptomatic and without sequelae.
Conclusion
According to our experience, EVLA in patients with Bahren type I
varicoceles can be considered as a safe and achievable treatment.

P-296
Use of radial access in the Thiel cadaveric flow model for
training in endovascular interventions
M. Salsano1, H.M. McLeod2, R. Duncan2, S.Z. Matthew1,
J.G. Houston3
1Molecular & Clinical Medicine, University of Dundee, Dundee, United
Kingdom, 2IMSaT, School of Medicine, University of Dundee, Dundee,
United Kingdom, 3Clinical Radiology, Ninewells Hospital, Dundee,
United Kingdom
Learning Objectives
To introduce a human cadaveric model for training in endovascular
interventions through the radial access (RA).
Background
Interest in RA is gradually increasing with mounting evidence of its
clinical benefits, particularly the lower incidence of bleeding and
vascular complications. However, RA requires a steep learning curve
and is technically challenging because of anatomical complexities,
such as subclavian artery tortuosity and radioulnar loops. More catheter exchanges are requested, with a consequent increase in procedure and radiation time and volume of contrast used. Recent
data suggest that the exposure time using RA approaches that
using transfemoral access with an increase in the experience of the
operator.
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Clinical Findings/Procedure
Proof of concept was demonstrated using a Thiel-embalmed human
cadaver with extracorporeal arterial flow. The extracorporeal circuit
was prepared by inserting ports into the right auxiliary and femoral arteries and connected to a heart–lung bypass machine to provide continuous retrograde flow of up to 1 L per minute. Left RA was
gained through ultrasound guidance using a 5-F sheath. Aortic and
coronary angiogram, coronaroplasty, renal and lower limb angiography, and angioplasty were performed by a senior interventionalist, showing the patency and accessibility of vessels through RA. All
endovascular procedures were conducted under fluoroscopic guidance using contrast.
Conclusion
Thiel cadavers have the potential to provide a robust and realistic
training model for fellows and consultants who want to improve or
practice interventions. Using the Thiel-embalmed human cadaver
for training in endovascular peripheral intervention through RA
is feasible and could reduce the learning curve for endovascular
procedures.

P-297
Paediatric interventional management of a primary aortoenteric fistula (PAEF)
A. Awwad1, R. O’Neill1, W. Tennant2, S. Travis1
1Interventional Radiology, Queen’s Medical Centre, Nottingham
University Hospitals NHS Trust, Nottingham, United Kingdom, 2Vascular
& Endovascular Surgery, Queen’s Medical Centre, Nottingham
University Hospitals NHS Trust, Nottingham, United Kingdom
Following responsive chemotherapy cycles, a 16-year-old testicular cancer patient presented with ongoing herald haematemesis.
CT aortogram revealed a subtle aortic beaking encased by a chronic
para-aortic soft-tissue mass. Urgent aortic endovascular repair of
PAEF ensured survival. This was published into local news.

P-298
Simulation of endovascular embolization for visceral artery
aneurysms with 3D-printed hollow models
E. Shibata, H. Takao, S. Amemiya, O. Abe, K. Ohtomo
Radiology, The University of Tokyo Hospital, Tokyo, Japan
We simulated embolization of visceral artery aneurysms using
3D-printed models with catheters and embolic agents before treatment and successfully treated patients. Preoperative simulation with
3D-printed models is useful for establishing the treatment plan and
improving safety.

P-299
Absolute ethanol ablation of a hepatocellular carcinoma tumor
using intracardiac echo (IVUS/ICE) monitoring
H. Aryafar, T.B. Kinney
Department of Radiology, UCSD Medical Center, San Diego, CA, United
States of America
A 58-year-old male with cirrhosis and HCC treated by surgical resection presented with recurrence along the surgical margin that was
ablated using percutaneous ethanol infusion and monitoring using
an intracardiac echo probe. This is the first described case of PEA
using intracardiac echo monitoring.
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P-300
Covered endoprothesis to re-establish patency of a neo
external auditory canal
M. Guerrero Hernandez, R. García Buen-Abad, B.V. Granados
Radiology and Molecular Imaging, The American British Cowdray
Medical Center I.A.P., Mexico City, Mexico
A patient with reconstructed external auditory canal (EAC) with a
temporal flap and marsupialization presented with hearing loss
due to an internal tube displacement. A covered stent was placed
from the residual proximal EAC through the temporal flap onto the
exterior.

P-301
First endovascular retrieval of the CardioMEMS Heart Failure
System
J.J. Mahn1, J.F.B. Chick 2
1Radiology, University of Michigan, Ann Arbor, MI, United States
of America, 2Vascular and Interventional Radiology, University of

Michigan Health Systems, Ann Arbor, MI, United States of America
First described retrieval of the CardioMEMS Heart Failure System,
a pulmonary artery pressure monitoring system used to assist the
managing of patients with heart failure.

GI tract intervention
P-302
Endovascular management of pancreatitis-related bleeding:
a single-center experience
S. Kumar1, J. Singh1, N. Reddy2, G.V. Rao3, M. Kumar1,
K.N. Nagabhushan4
1Interventional Radiology, Asian Institute of Gastroenterology,
Hyderabad, India, 2Gastroenterology, Asian Institute of
Gastroenterology, Hyderabad, India, 3GI Surgery, Asian Institute of
Gastroenterology, Hyderabad, India, 4Gastro Radiology, Asian Institute
of Gastroenterology, Hyderabad, India
Purpose
To assess the outcome of endovascular interventions in the management of pancreatitis-related bleeding.
Material and methods
Retrospective analysis of patients referred for endovascular management of pancreatitis-related bleeding from January 2009 to
December 2016 was performed. Patient demography, angiography
findings, details of endovascular procedure, technical outcome, clinical outcome, and complications were assessed.
Results
Overall, 105 patients (99 male and 6 female) with a mean age of 37
years (range, 7–73 years) were included in the study. Splenic artery
(41.7%) was the most commonly involved vessel. Middle colic, left
colic, SMA, jejunal, left inferior phrenic, and left renal subcapsular
arteries were the uncommonly involved vessels. Embolization was
done using coil in 68.5% patients, N-butyl cyanoacrylate (NBCA)
in 20% patients, and both coil and NBCA in 7.6% patients and four
patients underwent stentgraft placement. Technical success was
achieved 98% patients (n=103). Hemostasis was not achieved in
two patients who underwent surgery. Clinical success was achieved
in 93.2% patients (n=96). Rebleeding was seen in 6.8% patients
(n=7). Six patients with rebleeding were managed by reintervention. Four patients had rebleeding from same vessel, and 2 patients
had bleeding from different vessel. One patient died due to massive
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rebleeding. Minor complications were seen in 14.2% (n=15), and
major complications were seen in 3.8% (n=4). Mortality rate was
0.9% (n=1).
Conclusion
Endovascular treatment is effective in management of pancreatitisrelated bleeding and is associated with a low rebleeding rate and a
low mortality rate.

P-303
Direct percutaneous puncture and embolization of visceral
pseudoaneurysm: safety and clinical efficacy
S. Kumar1, J. Singh1, N. Reddy2, G.V. Rao3, K.N. Nagabhushan1,
M. Kumar1
1Interventional Radiology, Asian Institute of Gastroenterology,
Hyderabad, India, 2Gastroenterology, Asian Institute of
Gastroenterology, Hyderabad, India, 3GI Surgery, Asian Institute of
Gastroenterology, Hyderabad, India
Purpose
To assess the safety and clinical efficacy of direct percutaneous puncture and embolization in the treatment of visceral
pseudoaneurysms.
Material and methods
Retrospective analysis of all patients undergoing direct percutaneous puncture and embolization between January 2007 and
December 2016 was performed. The study included 22 patients (18
males and 4 females) with a mean age of 34.6 years (range 10–71
years). Indications for direct percutaneous embolization were difficult catheterization of the feeding artery or previous embolization
of the proximal artery and inability to access the distal artery across
a large pseudoaneurysm. Patients demography, details of the endovascular procedure, procedure-related complications, and clinical
outcomes were evaluated. Patients were followed up for recurrence
or rebleeding from the pseudoaneurysm (median follow-up was 15
months).
Results
Twenty-one patients had pancreatitis related pseudoaneurysm and
1 patient had postoperative pseudoaneurysm. The splenic artery
was the most commonly involved vessel (n = 14). Six patients had
undergone prior embolization of the feeding artery and 16 patients
had difficult catheterization. N-butyl cyanoacrylate (NBCA) was used
in 14 (63.6%) patients, a coil was used in 1 (4.5%) patient, and both
coil and NBCA were used in 7 (31.8%) patients. Embolization of the
pseudoaneurysm was successful in all cases. No procedure-related
complication was observed. Follow-up showed no recurrence of
pseudoaneurysm or rebleeding. Self-limiting splenic infarct was
observed in 5 (22.7%) patients.
Conclusion
Direct percutaneous puncture and embolization is safe and effective
for the treatment of visceral pseudoaneurysms and can be considered as an alternative in patients with failed endovascular approach.

P-304
Arterial embolization before reconstructive gastroplasty
M. Vásquez Veloza, D. Jiménez Restrepo, R. García Marcos,
D. Pérez Enguix, M. Cifrian Perez, J.J. Martínez Rodrigo
Valencia, Hospital Universitari i Politécnic La Fe, Valencia, Spain
Purpose
Esophageal neoplasia elective surgery is associated with a 20% morbidity and mortality. The main cause of complications was anastomotic leakage because of ischemia of the fundus. To minimize this
complication, gastric arterial preconditioning was performed prior
to surgery by embolization of the right gastric arteries (RGA), left

Abstract Book
gastric arteries (LGA), and splenic artery (SA) with the aim of hypertrophying the right gastroepiploic artery.
The aim of this study was to demonstrate the safety of gastric arterial preconditioning prior to reconstructive gastroplasty in patients
with esophageal neoplasia.
Material and methods
A retrospective study of a series of 50 patients diagnosed with
esophageal cancer with indication of surgery in whom gastric
splenic arterial embolization was performed between January 2011
and December 2016. Embolized arteries, materials used, and associated complications were analyzed.
Results
A total of 40 men and 10 women were treated (mean age, 61 years).
All three arteries were embolized in 15 cases (30%), SA and LGA were
embolized in 31 cases (64%), and only SA was embolized in 3 cases
(6%). Eighty-nine arteries with coils and 21 with vascular blockage
were embolized. Four complications were observed in four patients:
two postoperative hematomas, one pancreatitis, and one LGA
dissection.
Conclusion
Gastric artery conditioning is a safe technique prior to reconstructive gastroplasty in patients with esophageal neoplasia.

P-305
Complications following radiologically inserted gastrostomy in
patients with head and neck cancer
D.S. Poon1, V.G. Helyar1, P. Mather2, E. Gilbert2, N. Mir2,
R. Donnelly2, A. Diamantopoulos3, L. Monzon1
1Department of Interventional Radiology, Guy’s and St. Thomas’ NHS
Foundation Trust, London, United Kingdom, 2Department of Dietetics,
Guy’s and St. Thomas’ NHS Foundation Trust, London, United Kingdom,
3Interventional Radiology, Guy’s and St. Thomas’ NHS Foundation
Trust, King’s Health Partners, London, United Kingdom
Purpose
Patients with head and neck cancer frequently require enteral tube
feeding due to the disease location and/or treatment-related side
effects. The optimal route for delivering enteral nutrition remains
controversial. At our tertiary cancer centre, we place nasogastric and
gastrostomy feeding tubes. This study assesses the complications
associated with radiologically inserted gastrostomies (RIG) in this
patient population.
Material and methods
Outcomes were collected prospectively for all patients diagnosed
with head and neck cancer who had a gastrostomy tube placed
between January 2015 and June 2016. Complications were classified using the Grant et al. (2009) criteria and were analysed and compared to those described by Grant et al. using a chi-squared test
with a 2×2 contingency table.
Results
In this cohort of 207 patients, 194 patients received RIG. Two procedure-related mortalities were recorded (1%); there were 6 major
complications (2%) and 11 minor complications (6%). Our mortality
rate was not significantly different from that reported by Grant et al.;
however, our major and minor complication rates were significantly
better (p < 0.05).
Conclusion
Although our RIG-related mortality rates were comparable to the literature, both major and minor complication rates were significantly
lower than the reference rate. We speculate that our comparatively
low complication rate may be accounted for by careful patient selection using a multi-disciplinary approach and the relatively high volume of RIGs placed. Therefore, we suggest that RIG insertion is best
performed in centers with a high case load where multi-disciplinary
support is readily available.
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P-306
Usefulness of the vascular closure device for closure of the
gastrostomy opening
J.H. Hwang1, H.R. Kim2, S.H. Paik 3, S.-J. Cho4, E. Jung5, S.B. Cho1
1Radiology, Korea University Anam Hospital, Seoul, Korea, 2Radiology,
Donhae Worker’s Compensation Hospital, Donghae-si, Korea,
3Radiology, Soonchunhyang University Bucheon Hospital, Bucheon,
Korea, 4Thoracic & Cardiovascular Surgery, Kangwon National Univ.
Hospital, Chuncheon-si, Gangwon-do, Korea, 5Radiology, Eulji Medical
Center, Seoul, Korea
Purpose
To evaluate the feasibility and usefulness of applying Perclose
ProGlide vascular closure device (PPVCD) for closure of gastrostomy
opening in swine stomach.
Material and methods
Gastrostomy was performed within 12 hours after extirpation and
serially dilated to 18 F. There were 4 experimental groups: one manual suture (n=10), two manual suture (n=10), one PPVCD suture
(n=10) and two PPVCD suture (n=5). In the two PPVCD suture group,
the ‘pre-closure’ technique was used. The pressure to leakage was
measured, and statistical analysis was performed to compare the
pressure to leakage between the experimental groups.
Results
The gastrostomy openings were successfully closed in both manual and PPVCD suture groups. The median (range) values of pressure to leakage (mmHg) for each experimental group were as follows: one manual suture group, 86.0 (75.0–110.0); two manual suture
group, 98.5 (44.0–130.0); one PPVCD suture group, 96.5 (56.0–119.0)
and two PPVCD suture group, 98.0 (66.0–104.0). Mann–Whitney U
test showed no statistically significant difference in the values of
pressure to leakage between the manual (n=20) and PPVCD suture
groups (n=15). Kruskal–Wallis test showed no statistically significant difference in the values of pressure to leakage between the
four experimental groups. Bonferroni post hoc test also showed that
there was no statistically significant difference between every twogroup pair comparisons.
Conclusion
Application of suture-mediated vascular closure device for closure
of gastrostomy opening in swine stomach is a feasible and useful
method.

P-307
Percutaneous closure for gastrostomy opening using suturemediated vascular closure device in a swine model
S.B. Cho1, E. Jung2, S.-J. Cho3, S.H. Paik4, H.R. Kim5, J.H. Hwang1
1Radiology, Korea University Anam Hospital, Seoul, Korea, 2Radiology,
Eulji Medical Center, Seoul, Korea, 3Thoracic & Cardiovascular Surgery,

Kangwon National University Hospital, Chuncheon-si, Gangwon-do,
Korea, 4Radiology, Soonchunhyang University Hospital, Bucheon,
Bucheon, Korea, 5Radiology, Donhae Worker’s Compensation Hospital,
Donghae-si, Korea
Purpose
To evaluate the feasibility and safety of Perclose ProGlide vascular
closure device (PPVCD) application for percutaneous closure of gastrostomy opening in a swine model.
Material and methods
A 2-week survival study was performed. Percutaneous gastrostomy
was created in a usual manner, and a 13-Fr opening was closed using
one PPVCD (n = 3) and a 20-Fr opening was closed using two PPVCD
with a pre-closure technique (n = 3). The condition of all pigs was
observed with periodic measurement of body weight and temperature. Blood sampling for CBC, ESR, and CRP was also performed.
After 2 weeks, autopsy was performed to check for healing of the
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closed gastrostomy opening, status of the suture, and any possible
complications. Microscopic examination of the closed gastrostomy
opening was also performed.
Results
During the 2 weeks of survival, all pigs showed usual weight gain
and no symptom or signs of peritonitis. On the autopsy, all pigs
showed unremarkable suture and healing of the gastrostomy opening. One pig which had a 20-Fr gastrostomy showed scanty fluid in
the peritoneal cavity. However, fever was not developed and weight
gain and laboratory findings were normal. En bloc tissue samples of
all pigs demonstrated complete wound healing.
Conclusion
Percutaneous application of PPVCD is feasible and safe to close a
percutaneous gastrostomy in a swine model.

P-308
Disconnected pancreatic duct syndrome: occlusion with
n-butyl-cyanoacrylate
M. Vásquez Veloza, R. García Marcos, V. Saiz Pachés,
M. Cifrian Perez, D. Pérez Enguix, J.J. Martínez Rodrigo
Valencia, Hospital Universitari i Politécnic La Fe, Valencia, Spain
Purpose
Disconnected pancreatic duct syndrome (DPDS) is a clinical entity
consisting of the absence of continuity of the pancreatic duct caused
by inflammatory pathology (pancreatitis) or iatrogenesis. The functioning parenchyma of the disconnected pancreatic tail continues its exocrine secretion without being drained to the papilla, producing a persistent fistula that has difficulty in spontaneous resolution. Treatment options include endoscopy (insertion of a transpapillary stent covering the fistula) or surgery (caudal pancreatectomy).
Studies on percutaneous occlusion for DPDS are very scarce in literature. The aim of this study was to describe the percutaneous occlusive technique used for DPDS and present the results in subsequent
clinical controls.
Material and methods
Retrospective studies were performed in seven patients diagnosed
with DPDS (five caused by iatrogenesis and two caused by inflammation) with drainage catheter of peripancreatic collections associated with the fistula. Selective catheterization of the distal pancreatic duct was performed from the percutaneous drainage of the collection. The duct was occluded by injecting n-butyl-cyanoacrylate
with lipiodol.
Results
Five men and two women were successfully treated (mean age of 51
years) with complete resolution of the fistula and permanent occlusion of the duct. A complication occurred in one patient, with pain
requiring intravenous pharmacological management for 48 hr. Two
patients had a residual cyst in front of the pancreatic body that
underwent spontaneous resolution during follow-up.
Conclusion
Percutaneous occlusion is an effective treatment for DPDS that can
be used as an alternative when endoscopic or surgical treatment
fails.

P-309
Long-term outcome of retrieval stent filter for Budd–Chiari
syndrome complicated with inferior vena cava thrombosis
Y. Bi, X.-W. Han
Interventional Radiology, First Affiliated Hospital, Zhengzhou
University, Zhengzhou, China
Purpose
To present long-term results of an 11.6-year followup of retrieval
stent filter for Budd–Chiari syndrome (BCS) complicated with
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inferior vena cava (IVC) thrombosis, and to evaluate the clinical value
and applicability of this treatment.
Material and methods
Forty consecutive BCS patients complicated with IVC thrombosis (32
male and 8 female; average age, 51.1±10.3 years; age range, 28–76
years) were treated with retrieval stent during an 11.6-year period.
The median duration of symptoms was 24 months. A retrieval stent
was placed after predilation of the obstructed IVC, and then, agitation thrombolysis or catheter-directed thrombolysis of IVC was
performed, retrieval stent was removed eventually after thrombus
disappeared, and postdilation of IVC was performed if necessary.
Clinical patency was defined as absence or improvement of symptoms. Patients were subsequently followed up by colour Doppler
ultrasound, telephone calls, or both.
Results
Stent filter placement, balloon angioplasty, and thrombolysis were
technically successful in all patients; stent filters removal was technically successful in 97.3% patients. The diameter of retrohepatic
IVC and diaphragm IVC significantly increased, and the length and
thickness of IVC thrombus decreased after treatment. A few serious related complications, including one acute pulmonary thromboembolism, one stent migration, one failure of retrieval, occurred.
Patients were followed up for a median of 43.7 months. The longterm results were satisfactory in all except 2 patients who presented
with a restenosis or reobstruction and underwent additional therapy. There were 5 deaths owing to PTE or underlying malignant
disease.
Conclusion
Retrieval stent filter treatment is safe and effective for BCS complicated with IVC thrombosis, with a good long-term outcome.

P-310
Superselective endovascular embolization with “n-butyl
2-cyanacrylate” in acute gastrointestinal bleeding cases
U.G. Rossi1, A.M. Ierardi2, P. Torcia2, P. Rigamonti2, L.C. Pescatori2,
R. Foà2, G. Carrafiello3, M. Cariati2
1Radiology and Interventional Radiology, ASST Santi Paolo e
Carlo - San Carlo Borromeo Hospital, Milan, Italy, 2Radiology and
Interventional Radiology, ASST Santi Paolo e Carlo, Milan, Italy,
3Diagnostic and Interventional Radiology, University of Milan, Milan,
Italy
Background
Despite advances in medical management, acute gastrointestinal bleeding remains a major cause of morbidity and mortality.
Multidetector computed tomography is the most accurate imaging modality to detect and localize the site of gastrointestinal bleeding. Interventional endoscopy and angiography are the quickest and
least-invasive therapies for controlling acute gastrointestinal bleeding. Nowadays, many embolic materials are used to control acute
gastrointestinal bleeding.
Clinical Findings/Procedure
The purpose of this poster is to illustrate 1) indications of, 2) methods
of preparation of, and 3) methods of delivery of the liquid embolic
material consisting of a combination of “n-butyl 2-cyanacrylate” and
lipiodol in acute gastrointestinal bleeding cases.
Conclusion
Superselective endovascular embolization is a well-accepted treatment for acute gastrointestinal bleeding cases. The combination
of “n-butyl 2-cyanacrylate” and lipiodol is considered as one of the
embolic materials for the treatment of acute gastrointestinal bleeding owing to its safety and efficacy.
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P-311
Acute post-pancreaticoduodenectomy hemorrhage: clinical
presentation and endovascular management
U.G. Rossi1, P. Torcia1, P. Rigamonti2, A.M. Ierardi3, F. Petrocelli4,
L.C. Pescatori3, G. Carrafiello5, M. Cariati3
1Radiology and Interventional Radiology, ASST Santi Paolo e
Carlo - San Carlo Borromeo Hospital, Milan, Italy, 2Radiology and
Interventional Radiology, San Carlo Borromeo Hospital, Milan, Italy,
3Radiology and Interventional Radiology, ASST Santi Paolo e Carlo,
Milan, Italy, 4Radiology, San Martino, University Hospital, Genoa, Italy,
5Diagnostic and Interventional Radiology, University of Milan, Milan,
Italy
Background
Acute post-pancreaticoduodenectomy hemorrhage is a rare but
potentially fatal condition and has to be treated in emergency settings. Multidisciplinary discussion of such patients is mandatory in
the fields of interventional radiology, surgery, and anesthesiology.
The most alarming arterial complication of post-pancreaticoduodenectomy is gastroduodenal artery or superior mesenteric artery
branch vessel pseudoaneurysm formation, with its possible rupture and consequent acute hemorrhage. In these possible settings,
interventional radiology may play a significant role in endovascular
treatment.
Clinical Findings/Procedure
The aim of this poster is to describe the i) pathophysiological mechanisms leading to pseudoaneurysm-related arterial complications,
ii) imaging modalities (MD-CT and DSA), and iii) interventional radiology endovascular treatment of acute post-pancreaticoduodenectomy hemorrhage.
Conclusion
Acute post-pancreaticoduodenectomy hemorrhage is a rare complication; when it occurs, emergency endovascular treatment is mandatory. The use of interventional radiology in such cases offers effective and minimally invasive endovascular therapeutic options.

P-312
Technique of intra-arterial transcatheter embolization in acute
gastrointestinal bleeding: indications and limitations based on
experiences at our center
D. Tomais, T. Kratimenos, P. Ioannidi, A. Kleanthous, C. Cambakis,
I. Kalogeropoulos, D. Farsaris
Interventional Radiology, Evangelismos General Hospital of Athens,
Athens, Greece
Learning Objectives
1. To review and emphasize the role of interventional radiologists
in the management of arterial gastrointestinal hemorrhage.
2. To illustrate several cases of embolization of gastrointestinal
hemorrhage performed at our institution in the last five years.
Background
Between January 2012 and January 2017, 57 patients (30 males and
27 females, median age 60 years) with active upper GI bleeding
underwent urgent angiographic evaluation; in 45 patients, endovascular treatment with embolization was followed, and in remaining
12 patients, no active bleeding was recognized during angiography.
Abdominal pain and upper gastrointestinal bleeding occurred in all
patients with active hematemesis. All patients were hemodynamically unstable and previously subjected to unsuccessful endoscopy.
A CT angiography for identifying the cause and area of bleeding was
performed prior to intra-arterial transcatheter embolization.
Clinical Findings/Procedure
Superselective catheterization of active bleeding vessels was
achieved with the use of a microcatheter. Embolization was performed with the use of microspheres in 31 patients and microcoils
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in 14 patients. The technical success rate was 100%. Bleeding was
stopped in all patients during the initial angiographic evaluation,
and only 3 patients required re-embolization. No major complications occurred.
Conclusion
According to our experience, intra-arterial transcatheter embolization is a safe and effective treatment in all patients with upper GI
bleeding and unsuccessful endoscopy. Surgery should be reserved
for hemodynamically unstable patients in whom the embolization
procedure unsuccessful or not available.

P-313
Transcatheter arterial embolization with n-butyl cyanoacrylate–lipiodol for acute colonic diverticular hemorrhage
S. Takasugi1, T. Ihaya2, Y. Ohuchi1, S. Yata1, A. Adachi1, T. Kawai1,
M. Endo1, S. Yamamoto1, K. Matsumoto1, M. Kodani1, T. Kaminou3,
T. Ogawa1
1Division of Radiology, Department of Pathophysiological and
Therapeutic Science, Tottori University Faculty of Medicine, Yonago,
Japan, 2Radiology, San-in Rosai Hospital, Yonago, Japan, 3Radiology,
National Hospital Organization Osaka Minami Medical Center,
Kawachi-Nagano, Japan
Learning Objectives
To retrospectively evaluate the efficacy and safety of transcatheter arterial embolization (TAE) with n-butyl cyanoacrylate–lipiodol
(NBCA-Lip) for acute colonic diverticular hemorrhage.
Background
The study included 19 patients (9 women and 10 men; mean age,
69 years) with acute colonic diverticular hemorrhage who were
treated by embolization with NBCA-Lip alone from December 2006
to September 2016. Eight patients (42%) received anticoagulant or
antiplatelet therapy and sixteen patients (84%) developed hemodynamic instability before TAE. NBCA-Lip was chosen as the embolic
agent when the microcatheter reached the vasa recta corresponding to the bleeding point. The mixing ratio was decided depending on the blood velocity and distance between the microcatheter
tip and target. Almost all patients underwent colonoscopy within 1
month after TAE, and ischemic complications (ulcer, scar, and necrosis) were evaluated.
Clinical Findings/Procedure
The embolization was successfully performed in all cases. There
was no rebleeding from the same diverticula during the follow-up
period. NBCA-Lip ratios used in TAE were 1:1 (n=1), 1:1.5 (n=5), 1:2
(n=8), 1:3 (n=3), 1:5 (n=1), and 1:7 (n=1). One patient underwent right
hemicolectomy for necrosis of terminal ileum after undesired embolization of five vasa recta. Ischemic changes were observed endoscopically in eight patients (33%); however, no additional treatment
was needed.
Conclusion
TAE with NBCA-Lip for acute colonic diverticular hemorrhage is safe
and effective and seems especially useful in cases with hemodynamic instability or coagulopathy.

P-314
Gastrointestinal fistulas: clinical findings and interventional
management
S.H. Kwon, J.H. Oh
Radiology, Kyung Hee University Hospital, Seoul, Korea
Learning Objectives
1. To discuss fistulas in the digestive tract, including their clinical
and therapeutic features and imaging modalities.
2. To provide an overview of the various interventional
management methods of fistulas in the digestive tract.
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Background
Postoperative gastrointestinal (GI) fistula represents a major complication of GI surgery, leading to increased postoperative morbidity; it is the foremost cause of mortality after intestinal resection.
Identification of risk factors is essential for its prevention. GI fistula
can present with various clinical features, ranging from the absence
of symptoms to life-threatening septic shock. As an alternative to
surgery, recent technical advances in interventional radiology and
percutaneous techniques have been shown to be advantageous in
lowering the morbidity and mortality rates and allowing superior
accessibility to the fistulous tracts via the use of fistulography.
Clinical Findings/Procedure
1) Introduction
2) Clinical Features of GI Fistulas
3) Imaging Modalities of GI Fistulas
4) Interventional Management of GI Fistulas
Conclusion
Interventional management of GI fistulas is a valuable non-surgical therapy for seriously ill patients and a comprehensive treatment
option.

P-315
Biodegradable stents in benign biliary strictures: safety, feasibility, and short-term results
P. Rossi1, E. Bozzi2, L. Crocetti3, I. Bargellini1, R. Cioni1, A. Lunardi1
1Diagnostic and Interventional Radiology, University of Pisa, Pisa,
Italy, 2Oncology, Transplant and New Technologies in Medicine,
Diagnostic and Interventional Radiology, Pisa, Italy, 3Diagnostic and
Interventional Radiology, Pisa University School of Medicine Cisanello
Hospital, Division of Diagnostic Imaging, Pisa, Italy
Learning Objectives
1. To review the current literature regarding the treatment of
benign biliary strictures.
2. To investigate feasibility, safety, and efficacy of biodegradable
resorbable stents (BRSs) in a group of patients with benign
biliary stenosis refractory to other treatments.
Background
Benign biliary strictures are mainly iatrogenic, resulting in vascular
or direct injury during laparoscopic cholecystectomy and other biliary procedures or after liver transplantation. Patients may experience pain, jaundice, and pruritus or may present liver function test
alterations. If untreated, benign biliary strictures may lead to secondary biliary cirrhosis. First-line treatment includes ERCP sphincterotomy or repeated balloon dilatation with percutaneous biliary
drainage placement.
Clinical Findings/Procedure
In our department, patients with benign biliary strictures are managed with cholangioplasty and biliary drainage placement as the
first-line treatments. If the stenosis persists, patients become candidates for BRS placement. In 2016, nine patients were treated with
this technique: five cases with hepaticojejunostomy strictures secondary to cholecystectomy or DCP, two cases with strictures after
liver transplant, and the remaining two with stenosis due to main
bile duct inflammatory insult. At the six-month follow-up, no patient
experienced any major complication or BRS displacement, with no
cases of restenosis.
Conclusion
- Our data support the use of BRS as a safe, feasible, and successful treatment option, with no complications or restenosis at the sixmonth follow-up.
- Further studies are needed to estimate the long-term efficacy of
BRSs.
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P-316
The role of interventional radiologists in improving nutrition
S. Srinivasan1, S.B. Babu1, R. Chung1, K. Chokkappan2, S. Punamiya3
1Diagnostic Radiology, Khoo Teck Puat Hospital, Singapore, Singapore,
2Radiology, Tan Tock Seng Hospital, Singapore, Singapore, 3Diagnostic
Radiology, Tan Tock Seng Hospital, Singapore, Singapore

Learning Objectives
To describe various techniques by which an interventional radiologist can help in improving nutrition in patients who are unable to
take nutritional supplements orally.
Background
Malnutrition in patients can result in increasing morbidity and mortality. It can also prolong the stay in hospital. Hence, in patients who
are unable to take nutritional supplements orally, nutrition is provided through the parenteral or enteral route.
Clinical Findings/Procedure
Parenteral nutrition:
Total parenteral nutrition is usually administered through a central line or a peripherally inserted central catheter when the bowel
function is abnormal or suboptimal or when the patient is critically
ill. Indications include inadequate absorption resulting from short
bowel syndrome, gastrointestinal fistula, bowel obstruction, and
severe malnutrition with electrolyte imbalance. A single dedicated
lumen should be used for parenteral nutrition.
Tube feeding:
Nasoenteric tube feeding
Through nasogastric, nasoduodenal, and nasojejunal tubes; nasojejunal tubes are inserted when there is high risk of reflux/aspiration
of contents into the lungs.
Enterostomy tube feeding
This includes the radiological insertion of gastrostomy, fluoroscopically-inserted percutaneous endoscopic gastrostomy, and jejunostomy tubes.
Stents in cases of malignant obstruction:
Esophageal and gastroduodenal stents are deployed in cases of
malignant obstruction as a palliative measure so that the subsequent oral or nasoenteric tube feeding can resume.
Success rate and complications are also discussed.
Conclusion
Nutrition of patients should not be ignored. Interventional radiologists can definitely play a role in improving the nutrition of patients.

P-317
Oesophageal stenting: factors affecting the choice of stent and
tips to achieve best patient outcome
A.F. Syed Abbas Hasan, P.S. Najran, A. Pitt, D. Edwards, H.-U. Laasch
Department of Radiology, The Christie Hospitals NHS Foundation Trust,
Manchester, United Kingdom
Learning Objectives
1. To discuss various factors affecting the choice of endoprosthesis
in stenting a variety of malignant and benign oesophageal
pathologies.
2. To illustrate with examples, common pitfalls in oesophageal
stenting and provide tips and tricks to achieve the best patient
outcome.
Background
Oesophageal stents are commonly used either as means of palliation or as a bridge to definitive chemoradiotherapy or surgery for
treating malignant oesophageal strictures. They are also used to
treat a variety of benign conditions, including anastomotic leaks,
perforations, fistulae and peptic and post-radiation strictures. Over
30 different types of stents are currently available, including selfexpandable metal stents, which can be braided or knitted and fully
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or partially covered, self-expandable plastic stents and biodegradable stents. Some of these have specific anti-migration features
and many have an optional anti-reflux valve. Knitted stents provide
superior conformability. Braided stents tend to expand faster but
may cause more pain.
Clinical Findings/Procedure
Each of these stents has its advantages and limitations; a patienttailored selection taking into account the pathology, anatomy and
future plan of management is required to achieve the best patient
outcome. Stent migration is a common problem across the cardia,
occurring on an average in 18% of patients. Angulated anatomy is a
challenging factor for rigid stents that may cause impaction of stent
ends or increased pain. We illustrate a range of stents, their differing characteristics and patient factors which should indicated the
choice of stents.
Conclusion
A large variety of oesophageal stents are available and an understanding of their different characteristics is essential for achieving
the best patient outcome.

P-318
Diagnosis and management of transanastomotic portosystemic varices
U. Raja1, J.E. Jackson2
1Clinical Radiology, St Mary’s Hospital, London, United Kingdom,
2Imaging, Hammersmith Hospital, Imperial College Healthcare NHS
Trust, London, United Kingdom
Learning Objectives
1. To recognise that portosystemic varices develop across surgical
anastomoses in the presence of portal hypertension and pose a
high risk of recurrent, life-threatening gastrointestinal haemorrhage.
2. To recognise that such varices are more common than generally
expected and may easily be overlooked on cross-sectional
imaging.
3. To understand that most varices are best managed via a transportal approach.
Background
Transanastomotic portosystemic varices develop in patients with
portal hypertension. A well-recognised site of the former is around
enterostomies, resulting in so-called stomal varices. A much less
well-recognised site of involvement is across the jejunoduodenal
anastomosis of a pancreatic transplant. Such varices pose a high
risk of recurrent life-threatening gastrointestinal haemorrhage, and
prognosis is extremely poor as they often go unrecognised.
Clinical Findings/Procedure
Transanastomotic portosystemic varices are best managed via a
transportal approach with retrograde catheterization of the transanastomotic varices and sclerotherapy. In addition to describing the
successful use of this technique for managing stomal varices, this
educational poster reports the first successful management of varices related to a pancreatic transplant using the same approach.
Conclusion
Portosystemic varices develop across surgical anastomoses in
the presence of portal hypertension and pose a high risk of recurrent, life-threatening gastrointestinal haemorrhage. Such varices are more common than generally expected and may easily be
overlooked on cross-sectional imaging. They can be successfully
managed by sclerotherapy via a transportal approach. This poster
includes the first description of a successful management of pancreatic transplant varices using this technique.
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Superior mesenteric artery thrombectomy: two acute cases
treated in “neuroendovascular fashion” with dedicated aspiration catheters and carotid stenting

Percutaneous puncture embolisation of a bleeding ectopic
jejunal varix

S. Comelli
Interventional Radiology and Neuroradiology, S. Giovanni Bosco
Emergency Hospital, Turin, Italy
Superior mesenteric artery thromboembolism is a severe acute lifethreatening condition, while celiac trunk is chronically occluded. We
are presenting two cases threated with neurodedicated aspiration
catheters and then stabilized with carotid stenting. Both patients
recovered well with a patent superior mesenteric artery.

P-320
Single-session coil embolization of multiple celiac axis, superior mesenteric artery, and gastroduodenal artery aneurysms
V.G. Helyar1, R. Fernando1, J.J. Harvey1, S. Kudrnova1, Z. Hussain1,
A. Ricoeur1, T. Sabharwal2, P. Gkoutzios2
1Clinical Radiology, Guy’s and St Thomas’ NHS Foundation Trust,
London, United Kingdom, 2Department of Radiology, Guy’s and St.
Thomas’ Hospital, London, United Kingdom
A 69-year-old gentleman was admitted with severe abdominal pain
following the rupture of the largest among several splanchnic aneurysms. Most of the aneurysms were treated successfully in a single
session with a total of 39 coils.

P-321
Percutaneous accessory bilioenteric neoanastomosis creation
aided by the use of cone-beam computed tomography
B.C. Odisio1, A.M. Pabon-Martinez1, T. Aloia2, A. Mahvash1,
G. Chintalapani3
1Interventional Radiology, The University of Texas MD Anderson Cancer
Center, Houston, TX, United States of America, 2Surgical Oncology,
The University of Texas MD Anderson Cancer Center, Houston, TX,
United States of America, 3Imaging and Therapy Systems, Siemens
Healthineers, Munich, Germany
To describe the creation of an accessory percutaneous transhepatic
bilioenteric neoanastomosis with the aid of cone-beam computed
tomography angiography with imaging fusion for real-time navigation in a patient with a postoperative bile leak from an aberrant bile
duct.

P-322
Protein-losing enteropathy caused by chronic mesenteric
venous thrombosis owing to antiphospholipid syndrome
treated with angioplasty and stent placement
M.S. Sousa1, C.T. Sampaio1, L.L. Barros1, D.M. Baptista1, B.F. Pilan2,
M.F.C.D. Azevedo1, A.C.B.S. Cavalcante2, A.Z.D.A. Leite1,
A.M. Sipahi1, F.C. Carnevale2
1Gastroenterologist, University of São Paulo Medical School, São Paulo,
Brazil, 2Interventional Radiology, University of São Paulo Medical
School, São Paulo, Brazil
This study reports the case of a male patient with protein-losing
enteropathy caused by extensive chronic superior MVT and refractory to medical treatment. He was submitted to stenting angioplasty
through portal venous access, with resolution of clinical symptoms
and laboratory parameters.
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K.N. Nagabhushan, J. Singh, M. Kumar, S. Kumar
Gastro Radiology, Asian Institute of Gastroenterology, Hyderabad, India
A middle-aged man with EHPVO and jejunal ectopic varices presented with haematochezia. Embolisation attempted from subcutaneous collateral veins and the left common iliac venous route was
not successful. Hence, through ultrasound guidance, the varix was
punctured percutaneously and successfully embolised with coils
and NBCA.

Gynaecological intervention (including UFE)
P-324
A retrospective trial of uterine artery embolization prior to
hysterectomy
R. Shah1, A. Burn1, M. Antero2, M. Hallisey1, A. Johnson2
1Radiology, Hartford Hospital, Hartford, CT, United States of America,
2Gynaecology, Hartford Hospital, Hartford, CT, United States of America
Purpose
To determine whether preoperative uterine artery embolization
(UAE) decreases blood loss during abdominal hysterectomy for
fibroid uterus.
Material and methods
Patients who underwent UAE and abdominal hysterectomy on
the same day at a single institution were identified based on
ICD-9 codes. Data collected included blood loss and complication rates. This data was then compared with historical data from
a study on patients with fibroid uteri > 1000g who just underwent
hysterectomy.
Results
During 2006–2014, a total of 59 women underwent preoperative
UAE prior to hysterectomy for fibroid uterus. Historical data included
47 women as controls. The average uterine size was comparable between cases and controls (1537 ± 1285g vs. 1658 ± 793.5g).
The estimated blood loss was significantly reduced in the preoperative UAE group when compared with that in controls, 360.6 ±
288.2mL vs. 555.8 ± 386.5mL (p = 0.004), respectively. Furthermore,
women who underwent preoperative UAE had lower complication rates (21.7%) when compared with controls (61.7%, p < 0.001).
Postoperative complications included blood loss of at least 500mL,
intraoperative or postoperative blood transfusion, pelvic organ
injury, postoperative antibiotic use, hospital readmission, and major
systemic complications such as pneumonia, pulmonary embolism,
and myocardial infarction.
Conclusion
Preoperative UAE decreases blood loss and complication rates in
women undergoing abdominal hysterectomy for fibroid uterus.
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P-325
Efficacy of uterine artery embolization using gelatin sponge
particles alone for the treatment of retained products of
conception with massive bleeding
Y. Kimura1, K. Osuga1, Y. Ono1, T. Nakazawa1, H. Higashihara1,
T. Tsuboyama1, S. Matsuzaki2, M. Endo2, T. Kimura2, N. Tomiyama1
1Diagnostic and Interventional Radiology, Osaka University Graduate
School of Medicine, Suita, Osaka, Japan, 2Obstetrics and Gynecology,
Osaka University Graduate School of Medicine, Suita, Osaka, Japan
Purpose
To evaluate the efficacy of uterine artery embolization (UAE) for
retained products of conception (RPOC) with massive bleeding
using gelatin sponge particles (GS) alone.
Material and methods
Between 2007 and 2016, 14 patients (mean age, 33 years old) diagnosed as RPOC with massive bleeding received UAE using GS alone
at our institution. The pregnancy outcomes were vaginal delivery
(n=7), miscarriage (n=4), and termination (n=3). In four cases, the
bleeding occurred after dilation and evacuation (D&E) for RPOC.
The median time interval between the end of pregnancy and massive bleeding was 28.3 days (range 6–68). Technical success, clinical success, complications, angiographic features, and fertility after
UAE were retrospectively assessed. Technical success was defined
as embolization of the bilateral uterine arteries or unilateral uterine
artery of the affected side achieving contrast stasis over five cardiac
beats. Clinical success was defined as no rebleeding or hysterectomy
during the follow-up period.
Results
Technical success and clinical success were achieved in all 14
patients after the mean follow-up period of 25 months (range
1–105). No major complications occurred. Angiographic features
of RPOC were tortuous feeders flowing into the focal blush of contrast (n=14). Additional findings were pseudoaneurysm (n=6), early
venous return (n=4), and extravasation (n=2). In seven cases followed up for more than 1 year after UAE, menstruation had restarted
in all patients and conception was achieved in 5 patients.
Conclusion
UAE using GS is an effective and safe treatment for RPOC with massive bleeding as a fertility preserving option.

P-326
Fifteen years of uterine artery embolization in the treatment
of myomas: lessons learned and questions remaining
C. Lanciego1, M.L. Cañete2, J.J. Ciampi Dopazo3, M. DíazDíaz2, M.P. Servent3, M.D. Maldonado2, N. Rodriguez-Martín2,
O. Rodríguez-Gómez2, R. Cuena-Boy4
1Radiologia Intervencionista, Hospital Virgen de la Salud, Toledo,
Spain, 2Myomas Unit of the Obstetrics & Gynecology Service, Hospital
Virgen de la Salud, Complejo Hospitalario de Toledo, Toledo, Spain,
3Interventional Radiology Department, Complejo Hospitalario de
Toledo, Toledo, Spain, 4Research & Biostatistics Unit, Hospital Virgen de
la Salud, Complejo Hospitalario de Toledo, Toledo, Spain
Purpose
Uterine artery embolization (UAE) in the treatment of myomas has
been consolidated over the last two decades. In our 15-year experience of an uninterrupted UAE program, some questions have been
resolved while others remain.
Material and methods
Between Dec 2002 and Jan 2017, we performed UAE in 288 consecutive patients with intramural myomas presenting with hypermenorrhea and/or dysmenorrhea. The multidisciplinary collaboration
with gynecologists increased even further with the creation of the
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Myomas Clinical Unit. Our decision making was based on the official
protocol of Spanish Society of Gynecology and Obstetrics (SEGO),
which had been recently published.
Results
Long-term results: control of symptoms at 5 years was >85% in
hypermenorrhea and 100% in dysmenorrhea; tumor volume reduction of 65%–70% at 5 years; complications of 4% amenorrhea in
women aged <45 years and 17% in those aged >45 years. Four cases
of symptomatic expulsion of myoma, 1 labial necrosis, 1 gluteal
abscess, and 1 uterine necrosis necessitating HT. There were 9.7%
clinical failures (n=28); 11 HT, 12 myomectomies, 2 endometrial ablations, and 5 re-embolizations. Satisfaction index was 9/10. Close clinical and imaging follow-up at 5 years was >90%
Conclusion
The favorable outcomes of UAE obtained by us and other groups are
unquestionable; nevertheless, the technique is not applied at many
centers in our country. We hope that as a consequence of the SEGO
protocol, the recent favorable review of the concept of damage in
fertility and UAE, and the widest amplification of the criteria for UAE
and gestation, this situation will be resolved.

P-327
Pre-procedural MRI features to predict intramural uterine
fibroid migration following uterine artery embolization
E.Y. Auyoung, A.-M. Belli, L. Ratnam, R. Das, S. Ameli-Renani,
L. Mailli
Department of Radiology, St. George’s Hospital, London, United
Kingdom
Purpose
To determine features of intramural uterine fibroids on T2-weighted
MR images for predicting fibroid migration following uterine artery
embolization (UAE).
Material and methods
This retrospective study included 64 patients referred for UAE for
symptomatic fibroids at one institution over 1 year. All patients
underwent MRI prior to and 6 months after UAE. The dimensions
of each intramural fibroid as well as its shortest distance from the
endometrial wall was documented using pre-UAE MR images and
correlated with the post-UAE images. Only features of dominant
fibroids in each patient were selected for statistical analysis initially,
but non-dominant fibroids were later analyzed to test our initial
findings.
Results
There were a total of 35 dominant intramural fibroids and of these, 13
(37%) underwent migration from their initial position. Comparison
of pre-UAE features of migrating and non-migrating dominant intramural fibroids showed, with statistical significance (p<0.05), that in
migrating fibroids, the mean distance from the endometrium was
shorter and the mean maximum fibroid diameter was greater. These
migrating fibroids also had a defining feature on pre-UAE images: a
distance of less than 2.4 from the endometrium mm and a maximum
fibroid diameter of greater than 5.1 cm. Analysis of the non-dominant intramural fibroids revealed four fibroids that migrated and all
met the aforementioned characteristics.
Conclusion
Intramural uterine fibroids have a high likelihood of migrating
toward the endometrial cavity if the fibroid has a minimum distance
of less than 2.4 from the endometrium and a maximum fibroid diameter greater than 5.1 cm on pre-UAE MR images.
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P-328
Predictors of clinical success in magnetic resonance-guided
focused ultrasound surgery for treating uterine fibroids
I. Capretti1, S. Iafrate1, F. Arrigoni1, E. Cannizzaro1, M. Di Luzio1,
S. Mascaretti1, G. Mascaretti1, C. Masciocchi2
1Department of Biotechnologies and Applied Clinical Sciences, S.
Salvatore Hospital, L’Aquila, Italy, 2Division of Radiology, Department
of Biotechnological and Applied Clinical Science, University of L’Aquila,
S. Salvatore Hospital, L’Aquila, Italy
Purpose
This study aimed to investigate the possible factors influencing a
favorable clinical outcome in patients with uterine fibroids who
were treated with magnetic resonance-guided focused ultrasound
surgery (MRgFUS) ablation.
Material and methods
In total, 90 women with uterine fibroids treated with MRgFUS ablation between March 2012 and December 2015 were retrospectively
analysed. The ablation results were evaluated based on the non-perfused volume (NPV) on contrast-enhanced T1-weighted MR images
acquired after the treatment; these data were coupled with clinical
results evaluated using a questionnaire on uterine fibroid symptoms
and health-related quality of life (UFS-QOL). The BMI and appropriate acoustic window of patients were also considered as a study
parameter.
Results
Seventy of 90 (77.8 %) women were followed up (median followup: 2 years). The mean value of the NPV ratio was 68%, as assessed
immediately after the treatment. In 77 patients (85.6%), an improvement of UFS-QOL of approximately 50% was observed; 64% of these
patients were asymptomatic during the follow-up. Women with a
higher NPV ratio, appropriate acoustic window and lower BMI were
likely to achieve a clinical success.
Conclusion
MRgFUS ablation may be considered as an effective uterus-conserving treatment for symptomatic uterine fibroids that provides excellent success rates. Our experience demonstrated that favorable conditions, such as higher NPV ratio, appropriate acoustic window and
lower BMI, may be related to a good clinical success.

P-329
Mid-term outcomes after percutaneous cryoablation of symptomatic abdominal wall endometriosis: comparison with
surgery alone in a single institution
J. Maillot1, C. Marcelin2, J.-L. Brun3, M. Bazot4, N. Grenier1,
F.H. Cornelis4
1Department of Radiology, Groupe Hospitalier Pellegrin, Bordeaux,
France, 2Vascular Imaging, CHU Bordeaux, Bordeaux, France,
3Department of Gynecology, Groupe Hospitalier Pellegrin, Bordeaux,
France, 4Radiology, Tenon Hospital, Paris, France
Purpose
To compare the outcomes of percutaneous image-guided cryoablation of symptomatic abdominal wall endometriosis (AWE) with
those of surgery alone.
Material and methods
From 2004 to 2016, cryoablation or surgery alone was performed for
AWE at a single institution in 7 (mean age: 36.1y) and 13 (mean age:
31.9y) patients, respectively. Fifteen lesions were treated by cryoablation (mean size: 2.3cm; range 0.5–7cm) and 16 by surgery (2.5 cm;
1.1–3.4cm). Tolerance, efficacy, and patient and procedural characteristics were compared.
Results
Median follow-up was 22.5 (range: 6–42) months after cryoablation
and 54 (14–149) months after surgery. The median procedure and
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hospitalization durations were 41.5 (24–66) minutes and 0.8 (0–1)
days after cryoablation and 73.5 (35–160) minutes and 2.8 (1–12)
days after surgery (both P=0.01). Fifteen patients had general and 5
had local anesthesia (3 cryoablations and 2 surgery). Three patients
(23.1%) had severe complications and 9 esthetic sequels (69.2%)
after surgery, and no complications were observed after cryoablation (P=0.05). The median 12- and 24-month symptom-free survival
rates were 100% and 66.7% (95%CI: 5.4 and 94.5) after cryoablation and 92% (55.3 and 98.9), respectively, after surgery at both time
points (P=0.45).
Conclusion
Cryoablation an effectiveness similar to surgery alone for local
control of AWE while reducing hospitalization duration and
complications.

P-330
A regional review of the role of IR in severe post-partum
haemorrhage
C. Horst, K. McFeely, R. Miles
Department of Radiology, Plymouth Hospitals NHS Trust, Plymouth,
United Kingdom
Learning Objectives
1. To better understand the efficacy of obstetric interventional
radiological procedures in severe post-partum haemorrhage
(PPH).
2. To better understand and control potential complications and to
improve future practice.
Background
Severe PPH is defined by the Royal College of Obstetricians &
Gynaecologists as maternal blood loss of >2000 ml via the genital tract within 24 hours of the birth of a baby (1). An IR practitioner may use various types of interventions to achieve haemostasis in
an attempt to avoid hysterectomy. Reported rates of complications
are low; 5% of the patients report transient ischaemia or confirmed
thromboembolic events (2). We have collated cases from Southwest
Peninsula (UK) spanning 10 years, which show that thromboembolic
complications are more frequent than hitherto perceived.
Clinical Findings/Procedure
We have collated the region-wide caseload of IR intervention in
severe PPH, which includes cases from three district general hospitals and one tertiary referral centre. We report the total numbers of
cases, rates of specific types of intervention (aortic/iliac artery balloon occlusion or embolisation) and rates of complications, particularly distal lower limb thrombosis and/or ischaemia (>16%). We have
also examined the rates of vasopressor use in these patients.
Conclusion
Patients with severe PPH may be at an increased risk of thromboembolic events due to disordered coagulation. Based on our evidence,
interventional radiologists and obstetricians need to be aware of the
potential for thromboembolic complications in this high-risk group
and appreciate the importance of post-procedure care to enable
early detection and reversal of complications.
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Uterine artery embolisation in the treatment of postpartum
haemorrhage related to retained products of conception
E.M. Núñez Peynado1, E. Casula2, E. Lonjedo3, J. Gomez Valdes2,
A. Ruiz Guanter1
1Vascular and Interventional Radiology, Hospital Universitario Doctor
Peset, Valencia, Spain, 2Radiology, Hospital Dr Peset, Valencia, Spain,
3Sección de Radiología Vascular e Intervencionista, Servicio de
Radiología, Hospital Universitario Dr. Peset, Valencia, Spain
Learning Objectives
To review the endovascular treatment of postpartum haemorrhage
(PPH) due to retained products of conception (RPOC).
Background
Postpartum haemorrhage remains the main cause of pregnancyrelated maternal death worldwide. RPOC refer to intrauterine persistent trophoblastic tissues after the end of pregnancy. They represent a major cause of bleeding in the subacute postpartum setting. Hysterectomy is the most radical and efficient treatment of persistent PPH with the disadvantage that the patient becomes sterile.
Dilatation and curettage as well as hysteroscopic resection are other
therapeutic options, but they may lead to massive haemorrhage
that may require a lifesaving hysterectomy. Uterine artery embolisation (UAE) is an alternative treatment with success rates for bleeding
control in the order of 80% to 90%; using this, the uterus and patient
fertility can be preserved. It is contraindicated in case of infection.
Clinical Findings/Procedure
We describe four cases of patients who presented with recurrent
episodes of genital bleeding after delivery. Ultrasound examination revealed the presence of RPOC within the uterine cavity, with
high vascularity in the Doppler study. After selective catheterisation of uterine arteries, we performed UAE with gelatin sponge, thus
allowing surgical resection with a decreased risk of bleeding. Of the
embolic materials available, gelatin sponge is most commonly used
because of its availability, distal embolisation and temporary effect.
Conclusion
UAE is an alternative treatment for PPH due to RPOC that allows the
preservation of fertility and may decrease the risk of bleeding prior
to surgical treatment.

P-332
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following UFE and 10% of patients contacted the GYN department.
There was a trend toward more patients receiving IR follow-up on
telephone rather than in person. Eight percent of UFE patients took
an additional IR appointment apart from the standard follow-up.
Eleven percent of UFE patients typically presented to ED, typically
within 3 weeks of the procedure. Ten percent of UFE patients took a
non-routine GYN follow-up appointment.
Conclusion
The interdisciplinary nature of fibroid treatment wherein patients
visit the GYN and IR departments for therapy can lead to unnecessary ED visits and patient confusion about follow-up. Patient education about post-procedural expectations and proactive and scheduled communications with patients, focusing on IR, will lead to a
decrease in the often unneeded ED visits and GYN appointments.

P-333
Placental embolization of advanced abdominal pregnancy
C. Marcelin, J. Goupil
Imagerie Médicale, CHU St Pierre Reunion, Saint Pierre, France
Abdominal pregnancy is rare, and its management is controversial.
We performed extraction of a fetus by laparotomy, leaving the placenta; we also performed immediate uterine artery embolization
with embolic particles and a gelatin sponge.

P-334
Superselective embolization of bleeding placental polyps
E. Shibata, H. Takao, G. Shirota, G. Kawai, O. Abe
Radiology, The University of Tokyo Hospital, Tokyo, Japan
We treated bleeding placental polyps by the embolization of small
branches of the uterine artery. Superselective embolization for
bleeding placental polyps is effective and safe in terms of preventing complications of uterine artery embolization.

P-335
Endovascular treatment of a complex pelvic varicocele in a
female with inferior vena cava (IVC) duplication
M. Nestola, R. Inchingolo, G. Di Costanzo, M. Nardella
Radiology, Madonna delle Grazie, Matera, Italy

Clinical follow-up following uterine fibroid embolization
C.R. Ingraham1, D. Khorsand2, S. Jones2
1Interventional Radiology, University of Washington Medical Center,
Seattle, WA, United States of America, 2Interventional and Diagnostic

A 43-year-old female with chronic pelvic pain underwent MRI; right
complex pelvic varicocele was diagnosed with IVC duplication.
Venous angiography confirmed MR findings. A 2-time embolization
was performed, first with a vascular plug and then with detachable
coils, with remission of symptoms.

Learning Objectives
This study aims to demonstrate follow-up patterns after uterine
fibroid embolization (UFE), an area of interventional radiology (IR) in
which cross-specialty communication is paramount to clinical success. This study evaluates the implementation and frequency of routine follow-up and the frequency of non-routine or urgent follow-up
for patient status after the UFE procedure.
Background
The expanded clinical role of IR has increased the responsibility of
coordinating excellent care for patients undergoing an UFE procedure. In this review of UFEs performed in our system within the
past 10 years, we evaluated time to discharge; complications; level
and frequency of follow-up at the IR department, gynecology (GYN)
department, and emergency department (ED); and primary care.
Clinical Findings/Procedure
Eighty-six percent of UFE patients were discharged by post-procedure day 1. In total, 17% of patients contacted the IR department

P-336

Radiology, University of Washington, Seattle, WA, United States of
America

Successful embolization of an uterine artery pseudoaneurysm
using thrombin and n-butyl-2-cyanoacrylate injection: a report
of 2 cases
S. Sai, N. Hosaka, R. Abe, N. Mizobuchi, T. Gokan
Radiology, Showa University Hospital, Tokyo, Japan
We report two cases of a successfully embolized uterine artery pseudoaneurysm. Transvaginal ultrasound-guided thrombin injection
after Shirodkar cervical suture and transcatheter n-butyl-2-cyanoacrylate injection wedged the catheter tip to the feeding artery using
a triple coaxial (triaxial) system after intrauterine curettage was
administered.
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P-337
Advanced monoenergetic reconstruction technique in dualenergy computed tomography for the evaluation of endoleaks
after endovascular aneurysm repair
Y. Sawada, M. Shimohira, M. Nakagawa, Y. Ozawa, K. Ohta,
S. Kazushi, T. Hashizume, K. Nakayama, O. Kazuya, Y. Shibamoto
Radiology, Nagoya City University Graduate School of Medical
Sciences, Nagoya, Japan
Purpose
To evaluate the usefulness of the advanced monoenergetic reconstruction technique in dual-energy computed tomography
(advanced monoenergetic image: AMI) for the evaluation of endoleaks after endovascular aneurysm repair.
Material and methods
For 25 patients who underwent endovascular aneurysm repair, follow-up dual phase (early and delay phase) enhanced CT was performed. AMI was reconstructed at 40 keV and compared to the standard 120-kVp images (SI). Signal-to-noise ratio (SNR) of the aorta and
endoleak and contrast-to-noise ratio (CNR) of the aorta were measured. Two radiologists subjectively assessed the endoleak delineation based on the 5-point Likert scale (1: poor–5: excellent).
Results
SNRs of the aorta of AMI (early, 36.0 ± 11.4; delay, 11.8 ± 4.1) were
higher than those of SI (early, 23.1 ± 6.2; delay, 8.7 ± 2.6) (P < 0.05).
SNRs of the endoleak of AMI (early, 26.2 ± 7.3; delay, 11.6 ± 4.6) were
higher than those of SI (early, 18.3 ± 5.0; delay, 9.1 ± 2.9) (P < 0.05).
CNRs of AMI (early, 34.1 ± 10.9; delay, 9.2 ± 3.4) were higher than
those of SI (early, 19.3 ± 6.2; delay, 4.7 ± 1.8) in both phases (P < 0.05).
The endoleak delineation of AMI (4.9 ± 0.4) was higher than that of
SI (3.6 ± 1.1) in the delay phase (P < 0.05). There was no difference in
the early phase (AMI, 5.0 ± 0; SI, 5.0 ± 0; P > 0.05).
Conclusion
AMI appears to be useful in the evaluation of endoleaks after endovascular aneurysm repair.

P-338
Value of combined volumetric and computational fluid
dynamic analysis in predicting rapid growth of abdominal
aortic aneurysms
O. Meyrignac1, C. Zadro1, L. Bal2, A. Sewonu1, M. de Masi2,
A. Jacquier3, J.-M. Bartoli3, P. Piquet2, H. Rousseau1, R. Moreno1
1Service de Radiologie, CHU Toulouse Rangueil, Toulouse, France,
2Chirurgie Vasculaire, CHU Marseille, Marseille, France, 3Radiologie
Adulte, APHM CHU La Timone, Marseille, France
Purpose
Abdominal aortic aneurysm (AAA) is a common pathology where
the need for surgical intervention is mostly determined based on
the maximal diameter despite some limitations. The purpose of this
study was to identify volumetric and computational fluid dynamic
(CFD) parameters for predicting the rapid growth of AAA.
Material and methods
In our multicentric and prospective study, we included 78 patients
with an AAA between September 2012 and June 2014. Patients
underwent two CT examinations separated by a 1-year interval to
assess aneurysm growth. Fifty patients were eligible for CFD analysis. Based on a 10 ml threshold of total volume progression, we classified patients into slow and rapid growth groups. Initial aneurysm
morphological and functional parameters were analyzed, including
maximal diameter and surface, thrombus and lumen volumes, maximal wall pressure, and wall shear stress (WSS).
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Results
There was a significant difference between the two groups regarding aneurysm lumen volume (P=0.0051) and mean WSS variation
(P=0.0240) unlike maximal diameter (P=0.71). We found a significant
correlation between lumen volume (R=0.47, P=0.0015), reduction of
the mean WSS variation value (R=−0.42, P=0.0062), and total aneurysm volume growth. We further used these parameters to compute a model for predicting the growth of AAAs, displaying better
area under ROC than only the measurement of the maximal diameter (0.75 vs. 0.52, P=0.0037). Depending on the threshold, our model
yields either excellent sensitivity [95.00% (95% CI 75.1, 99.9)] or specificity [90.00% (95% CI 73.5, 97.9)].
Conclusion
Combined analysis of lumen volume and WSS provides better information than only the maximal diameter to assess the rapid volume
growth risk.

P-339
Angiographic assessment of atherosclerotic load at the
lower extremity in patients with diabetic foot and Charcot
neuroarthropathy
B.M. Çildağ, K.Ö.F. Köseoğlu
Interventional Radiology, Adnan Menderes University, Aydin, Turkey
Purpose
Foot complications associated with diabetes have a prevalence of
15%–20% in all patients with diabetes and remain the most common
cause of non-traumatic amputations of the lower extremity. Charcot
neuroarthropathy (CN) is a progressive disease affecting the bones,
joints, and soft tissues of the foot and ankle. Until today, a few studies have examined the prevalence of atherosclerotic PAD in diabetic
patients with CN. Bollinger et al. described an angiogram scoring
method for the assessment of lower limb atherosclerosis, including
scoring for plaques, stenoses, and occlusions. In this study, we aimed
to investigate the atherosclerotic load at the lower extremity using
the Bollinger angiogram scoring method in patients with diabetic
foot and chronic CN and compare the results with those in patients
with diabetic foot without chronic CN. The aim of this study is to
investigate atherosclerotic load at the lower extremity in patients
with diabetic foot and CN and compare the results with those in
patients with diabetic foot without CN.
Material and methods
This retrospective study consists of 78 patients with diabetic foot
who underwent lower extremity angiography via an antegrade
approach. All patients were classified into two groups: diabetic foot
with CN (30/78) and without CN (48/78). Atherosclerotic load at the
side of the diabetic foot was determined using the Bollinger angiogram scoring method. Comparison of atherosclerotic load between
the two groups was performed.
Results
The mean of total and infrapopliteal level angiogram scoring of all
patients was 33.3 (std±17.2) and 29.3 (std±15.6), respectively. The
mean of total and infrapopliteal level angiogram scoring of the diabetic foot with CN group was 18.1 (std±11.6) and 15.7 (std±10.4),
respectively. The mean of total and infrapopliteal level angiogram
scoring of the diabetic foot without CN group was 42.8 (std±12.7)
and 37.7 (std±12.0), respectively. There was a statistically significant
difference between the two groups with respect to the mean total
and infrapopliteal angiogram scoring (p<0.01).
Conclusion
This angiographic study confirms that the atherosclerotic load in
patients with diabetic foot and chronic CN is significantly less than
that in patients with diabetic foot without chronic CN.
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P-340
Comparison of vessel diameter measurements using preinterventional computed tomography angiography-postprocessing software and extravascular calibrated devices
during digital subtraction angiography
E. Stahlberg1, M. Planert1, N. Panagiotopoulos1, M. Horn2,
J. Barkhausen1, J.P. Goltz1
1Department of Radiology and Nuclear Medicine, University Hospital
Lübeck, Lübeck, Germany, 2Department of Vacular Surgery, University
Hospital Lübeck, Lübeck, Germany
Purpose
To compare the accuracy of pre-interventional computed-tomography angiography-post-processing software (CTA-PPS) and extravascularly located calibrated devices used during digital subtraction
angiography (DSA) with an intravascular scaled catheter (SC).
Material and methods
In 33 consecutive patients (28 males, mean age 72±11 years),
an SC was used during DSA of the femoropopliteal territory.
Simultaneously, one scaled radiopaque tape (SRT) was affixed to the
lateral thigh and one scaled radiopaque ruler (SRR) was positioned
on the angiography table. Diameters were measured on DSA images
after calibration to the different scaled devices and using CTA-PPS.
Diameters were compared to SC and to groups of non-obese (NOB)
and obese (OB) patients. Unpaired t-test was used for comparison of
methods and groups (p<0.05).
Results
Compared with SC (standard of reference), SRT overestimated
the diameter by 1.2% (range 10–12, SD 4.1%)(p=0.045) and
SRR and PPS underestimated it by 21.3% (range 1–47, SD 9.4%)
(p=0.001) and 3.2% (range 17–38, SD 9.7%) (p=0,048), respectively.
Underestimation using SRR was highest at the proximal superficial
femoral artery (25%) and lowest at the P2 level of the popliteal artery
(15%) (p=0.001). In the NOB-group diameter, overestimation of the
SRT was 0.8% (range 4–7, SD 4.2%,) compared with the OB-group
diameter (1.6%; range 7–4, SD 2.9%) (p=0.5). Diameter underestimation of SRR was 17.3% (range 13–21, SD 3.1%) in the NOB-group and
23.3% (range 11–36, SD 6.6%) in the OB-group (p=0.003).
Conclusion
For calibrated measurements, SRT and CTA-PPS proved accurate
compared with the reference, whereas SRR did not. Obesity has a
significant impact on the underestimation of the diameter if SRR is
used.

P-341
Injury to branches of the external iliac arteries in pelvic
fractures
M. Narita, K. Tanaka, S. Nakao, K. Idoguchi
Division of Endovascular Therapy, Rinku General Medical Center,
Senshu Trauma and Critical Care Center, Osaka, Japan
Purpose
We performed TAE aggressively for arterial injury in pelvic fractures,
considering co-existing injuries, age, and coagulopathy. During this
procedure, embolization is occasionally required, not only for injuries to areas around the internal iliac arteries but also for injuries to
the branches of the external iliac arteries (EIA). This study aimed to
investigate the frequency of injury to EIA branches in pelvic fractures, and the characteristics of related computed tomography (CT)
findings.
Material and methods
We analyzed prospective observational data (04/01/2014–
12/31/2016) of patients who underwent emergency angiography
for pelvic fracture from the charts in our facility. Among these, we
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sampled patients with EIA branch injuries. Moreover, we compared
the pre-angiography CT findings to discover whether EIA branch
injuries were present.
Results
Fifty of 153 pelvic fracture cases underwent emergency angiography. Of these 50 cases, 15 had EIA branch injuries (30%). Of these
15, 47% were pedestrians with lateral compression pelvic fractures,
and the average ISS was 28.5. The main injured branch of EIA was the
external pudendal artery (47%) and the medial and lateral femoral
circumflex artery. When the pre-angiography CT findings of the 15
cases with EIA branch injuries were compared with those of 24 without such injuries, extravasations around the pubic or ischial bones
were observed more frequently in the former group (93% vs. 38%,
p=0.0007).
Conclusion
When extravasations around the pubic or ischial bones are found on
CT of pelvic fractures, EIA branch injuries should be considered.

P-342
Mid-term outcome of conservative management for segmental
arterial mediolysis
M. Yamakawa, E. Sugihara, E. Kashiwagi, S. Kawamoto
Diagnostic Imaging, Osaka General Medical Center, Osaka, Japan
Purpose
Segmental arterial mediolysis (SAM) is a rare non-arteriosclerotic
disease. There is little known about the natural course of untreated
arterial lesions of SAM. We investigated clinical mid-term outcome
and arterial change in SAM lesions using follow-up CT angiography
(CTA).
Material and methods
This study group included five patients (three men and two women;
mean age, 55 years) who were diagnosed with SAM using CTA and
angiography at our hospital between December 2005 and February
2016. All patients had undergone at least one follow-up CTA after
the diagnosis.
Results
A number of aneurysms (n=13) and “string of bead” appearance
(n=9) were demonstrated, identifying the following 22 arterial
involvement of SAM: celiac axis, 2 (9%); common hepatic artery,
1 (4.5%); splenic artery, 1 (4.5%); superior mesenteric artery and its
branches, 11 (50%); right renal artery, 3 (13.6%); and inferior mesenteric artery, 4 (18.2%). Six lesions in three patients were treated
with surgical or endovascular intervention because of ruptured or
impending rupture of aneurysms. Finally, 16 arterial lesions were
monitored for a mean period of 63 months (range, 11–103 months).
During follow-up, all patients were free from arterial-related complications. The findings on follow-up CTA revealed unchanged arterial lesions (n=5, 31.3%) and partial reverse remodeling lesions (n=11,
68.7%).
Conclusion
Follow-up CTA showed that no progression lesions and no new
lesions were observed in any of the cases. Although careful observation with CTA is required in patients with SAM to check for developing lesions, conservative management might be a choice for uncomplicated lesions.
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P-343
A single femoral artery puncture and double-sheath method
for obtaining CT during arterial portography (CTAP) and
hepatic arteriography (CTHA)
A.S.-B.C. Chou
Radiology, Hualien Tzu Chi General Hospital, Hualien County, Taiwan
Purpose
The usefulness of a single-puncture and double-sheath method for
CTAP/CTHA.
Material and methods
From Dec 2015 to Jan 2017, 67 patients (37 male and 40 female) with
an age ranging from 51 to 92 years who had hepatocellular carcinoma (HCC) were arranged for pre-surgical evaluation of CTHA and
CTAP. A 8-Fr angiosheath was placed into the right or left femoral artery first. Then a 4-Fr angiosheath was placed through a selfmade hole by a 18-G puncture needle 1 cm below the valve of the
previous 8-Fr angiosheath. Two 4-Fr RC-1 catheters were selectively
placed through the 8-Fr and 4-Fr angiosheath into the common
hepatic artery (CHA) and superior mesenteric artery (SMA), respectively, to perform future CTHA and CTAP.
Results
Total 66 patients successfully underwent this double-sheath
method. Only one patient was shifted to bifemoral artery puncture
due to severe tortuous aorta. The success rate was about 98.5%. No
puncture site hematoma or aneurysm formation after the procedure
was observed.
Conclusion
A single femoral artery puncture and double-sheath method is a
safe and highly successful method for obtaining CT during arterial
portography (CTAP) and hepatic arteriography (CTHA) without the
need for double femoral puncture either at the ipsilateral or contralateral femoral artery.

P-344
CT liver perfusion for hepatocellular carcinoma nodule detection and follow-up after trans-arterial chemoembolization
and comparison with hepato-specific contrast MRI: work in
progress
A. Hatzidakis1, K. Perisinakis2, E. Chryssou1, G. Kalarakis3, E. Savva3,
A. Karantanas1
1Department of Medical Imaging, University Hospital of Heraklion,
Heraklion, Greece, 2Department of Medical Physics, University Hospital
of Heraklion, Heraklion, Greece, 3Medical School, University of Crete,
Heraklion, Greece
Purpose
To compare CT liver perfusion (CTLP) findings obtained using a dedicated processing tool with those obtained with MRI using gadoxetic acid injection before and after trans-arterial chemoembolization (TACE) treatment.
Material and methods
Twenty patients (9 with cirrhosis) with 57 nodules, suspicious for
hepatocellular carcinomas (HCCs) underwent CTLP on a 128 GE CT
system. Perfusion maps of the mean slope of increase and blood
flow were derived using CT-perfusion body processing tools. ROIs
were appropriately drawn on non-treated HCCs or on partially
treated tumors. MRI examination was performed on a 1.5-T system
at ±1 week after CTLP and included DWMRI images and dynamic
contrast images acquisition (arterial/hepato-biliary phase) using
gadoxetic acid. HCC findings, when confirmed with invasive hepatic
angiography (DSA), were treated by TACE. Follow-up was performed
with CTLP and MRI.
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Results
Forty-five HCCs were equally detected by both methods and were
confirmed by DSA. Ten suspicious nodules ≤ 1cm in size, detected
by MRI, could not be found on CTLP or DSA. Two nodules seen in
CTLP and MRI could not be found on DSA. Post-treatment follow-up
was not statistically different (p>0.05) for CTLP and MRI, but CT spatial resolution allowed better delineation/detection of viable tumor
areas.
Conclusion
CTLP provides reliable perfusion maps which are useful in assessing
untreated or percutaneously treated HCC lesions. There is some evidence that MRI has higher sensitivity in detecting suspicious subcentimeter nodules, but this has to be confirmed with follow-up.
CTLP seems to have higher specificity in diagnosing completely or
partially treated lesions. DSA might fail in detecting small nodules
from non-typical feeding arteries.

P-345
Efficacy of automated bleeding site detection and navigation
software using multidetector-row computed tomography
images for emergent transcatheter arterial embolization
Y. Tanahashi1, H. Kondo1, M. Yamamoto1, M. Osawa1, T. Yokoyama1,
T. Sugawara1, H. Kuwamura1, H. Kawada2, S. Goshima2, F. Sakuragi3,
M. Matsuo2, H. Oba1, S. Furui1
1Radiology, Teikyo University School of Medicine, Tokyo, Japan,
2Radiology, Gifu University Hospital, Gifu, Japan, 3Radiology, FUJIFILM
Cooperation, Tokyo, Japan
Purpose
To assess the reliability of automated bleeding site detection and
navigation (ABDN) software using multidetector-row computed
tomography (MDCT) images for emergent transcatheter arterial
embolization (TAE).
Material and methods
Consecutive 53 patients underwent 57 TAE sessions during 7
months. Twenty-one patients were excluded because of no CT data
(n = 12) and negative angiographic findings (n = 9). The remaining 34 TAE sessions and MDCT images of 32 patients (mean age,
62.9 years; range, 37–92 years) were included. ABDN software (IVR
Simulator, SYNAPSE VINCENT, FUJIFILM Cooperation) was retrospectively used for identifying culprit arteries (automated method). The
manual modification was added when needed (semi-automated
method). Two observers independently reviewed MDCT images for
evaluating culprit arteries (manual method). Detectability of the culprit artery was compared among automated, semi-automated, and
manual methods. Time to analysis were also assessed.
Results
Sixty-four bleeding sites were identified on angiography. Automated
method, semi-automated method, manual method by observer 1,
and manual method by observer 2 identified 28 (43.8%), 53 (82.8%),
55 (85.9%), and 58 (90.6%) culprit arteries, respectively. Detectability
of the semi-automated method was significantly better than that of
the automated method (P = 0.000) and comparable with that of the
manual method by both observers (P = 0.193 and 0.081). The average time to analysis was 185.4, 297.2, 186.2, and 243.7 secs for the
automated method, semi-automated method, manual method by
observer 1, and manual method by observer 2, respectively.
Conclusion
Although the performance of ABDN software alone is not sufficient,
the addition of manual modification dramatically improves the performance and makes it acceptable for clinical use. Further refinement of software is needed.
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P-346
The origin of the last normal branch from the feeding artery of
pulmonary arteriovenous malformations
M. Maruno, H. Kiyosue, S. Tanoue, N. Hongo, S. Matsumoto, H. Mori
Radiology, Oita University Faculty of Medicine, Yufu, Japan
Purpose
Reperfusion via the pulmonary-to-pulmonary arterial anastomoses
is known as one type of recurrence of pulmonary arteriovenous malformations (PAVMs) after embolization. It is important to occlude the
fistulous portion beyond the origin of the last normal branch from
the feeding artery of PAVMs to prevent recurrence. We evaluated the
origin of the last normal branch from the feeding artery of PAVMs by
CT and its visibility on pulmonary arteriography (PAG).
Material and methods
We reviewed 37 patients with 72 PAVMs who underwent coil embolization in the previous 10 years. All patients underwent MDCT before
embolization. CT images with lung window were reviewed with special interests in the origin of the last normal branch from the feeding
artery of PAVMs. Origins of the last normal branches were divided
into three types: sac, junction (just proximal to the sac), and proximal feeder (more than 5mm proximal to the sac). We also evaluated
whether PAG can depict normal branches detected by MDCT.
Results
MDCT showed that the last normal branch originated from the sac
in 26, the junction in 38, and the proximal feeder in 8 PAVMs. On
selective PAG, the last normal branch could be visualized in only 28
PAVMs (39%); it could not be visualized because of high-flow shunt
in the other 44 PAVMs.
Conclusion
Selective PAG frequently fails to demonstrate the last normal branch
from the feeding artery of PAVM which often originates from the
sac. Embolization of the sac would be required to prevent recurrence. Pre-therapeutic evaluation of CT images of the last normal
branch from the feeding artery of PAVMs is important for successful treatment.

P-347
Arms down vs arms up cone-beam CT hepatic angiography
performance assessment: vascular imaging quality and
imaging artifacts
A.J. Gonzalez Aguirre1, E.N. Petre1, M. Hsu2, G. Avignon3,
S.B. Solomon4, J.C. Durack1
1Interventional Radiology, Memorial Sloan Kettering Cancer Center,
New York, NY, United States of America, 2Epidemiology-Biostatistics,
Memorial Sloan Kettering Cancer Center, New York, NY, United States
of America, 3Interventional Radiology, General Electric, Buc, France,
4Section of Vascular & Interventional Radiology, Memorial Sloan
Kettering Cancer Center, New York, NY, United States of America
Purpose
Positioning patients’ arms above the head during intra-arterial
hepatic cone-beam CT (A-CBCT) has been inherited from CT acquisitions, which can interfere with liver embolization procedure workflow. The goal of this study was to retrospectively compare image
quality and artifacts based on A-CBCT performed with the arms up
and down.
Material and methods
The IRB approved the retrospective evaluation of reformatted and
3D-rendered images from 91 consecutive A-CBCT scans (43 arms
up, 48 arms down) acquired during hepatic arterial tumor embolization. Two interventional radiologists assigned a vessel visualization
score (VVS) from 1 to 5 (non-diagnostic to optimal visualization of
up to six-order vessel). The presence of streak artifacts across axial
images was rated from 1 to 3 based on their impact on image quality
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(none to significant). BMI, dose-area product (DAP), and the presence of respiratory and heartbeat motions during the acquisition
were recorded. The impact of arm position on VVS and artifacts was
assessed using univariate and multivariate analyses.
Results
VVSs were not significantly associated with arm positions for
either rater before and after controlling for BMI and respiratory
and heartbeat motions. One reader found that the streaks across
were more likely to impact image quality in the arms down group
(p=0.005). DAP was not different between the groups [23.9 (6.1–73.4)
Gy·cm2 for arms up, 26.1 (4.2–102.6) Gy·cm2 for arms down, p=0.54].
Conclusion
A-CBCT angiography performed with the arms above the head is
not superior to imaging performed with the arms by the patient’s
side for clinically relevant vascular visualization.

P-348
Detection of local recurrence after transcatheter arterial
chemoembolization of hepatocellular carcinoma: comparison
of parenchymal blood volume (PBV) mapping using cone-beam
CT and MDCT
J.D. Kim1, N.R. Kim2, H.Y. Han2
1Radiology, Anyang Sam Hospital, Gyeonggi, Korea, 2Radiology, Eulji
University Hospital, Daejeon, Korea
Purpose
To evaluate the usefulness of parenchymal blood volume (PBV)
mapping using cone-beam CT compared with that using MDCT for
detecting local recurrence of HCC after TACE.
Material and methods
From March 2015 to October 2016, 32 patients with 58 iodized nodules who had undergone TACE and be considered local recurrence
on follow-up CT were included in our study. We evaluated diagnostic efficacies for detecting local recurrence or viable tumor between
two different modalities, recent follow-up MDCT and PBV mapping.
Results
The sensitivity, specificity, diagnostic accuracy, PPV, and NPV of PBV
mapping were 100%, 97%, 98.8%, 96.2%, and 100%, respectively.
The sensitivity, specificity, diagnostic accuracy, PPV, and NPV of
MDCT were 68%, 93.9%, 82.8%, 89.5%, and 79.5%, respectively. The
overall sensitivity and diagnostic accuracy for identifying local marginal recurrence were higher using PBV mapping than those using
MDCT (p < 0.05). The 8 tumors with negative MDCT results were
found to show marginal recurrence on PBV mapping. The performances of PBV mapping using cone-beam CT and MDCT in the diagnosis of local marginal recurrence were significantly different (p =
0.039).
Conclusion
PBV mapping was found to be better than MDCT in the detection
of marginal recurrence after TACE. Compared with MDCT, PBV mapping has many advantages. It is free of beam-hardening artifacts,
applies a color map, which reflects tumor angiogenesis, and easily
provides images during chemoembolization.
Overall, we believe that PBV mapping may be feasible as a modality
for patients who have undergone chemoembolization and is more
reliable than MDCT for the detection of HCC.
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P-349

P-351

Research on R2*map for tracking adipose tissue-derived
mesenchymal stem cells labeled by super paramaganetic iron
oxide in rat liver

Prevalence and systemic distribution of early atherosclerosis in
a low-intermediate risk adult population

X. An
Neoplasms and Interventional Radiology, Shanghai General Hospital,
School of Medicine, Shanghai Jiao Tong University, Shanghai, China
WITHDRAWN

P-350
CT-guided ablation of adrenal metastases: treatment effectiveness and imaging follow-up
G. Frauenfelder, E. Faiella, F. Giurazza, D. Santucci,
B. Beomonte Zobel, R.F. Grasso
Radiology, Università Campus Bio Medico di Roma, Rome, Italy
Purpose
To retrospectively evaluate efficacy and safety of adrenal metastases
CT-guided ablation, including radiofrequency ablation (RTA), microwave ablation (MWA), and cryoablation (CA), in terms of clinical outcomes and imaging follow-up.
Material and methods
Twenty adrenal metastases in 20 patients (mean age 65.1 years)
were included in the study. Patients were selected on the basis of
preprocedural imaging (contrast-enhanced CT and/or MRI). RTA was
used to treat 8 patients, MWA was used in 4 patients, and CA was
used in 8 patients. Contrast-enhanced CT and/or MRI was obtained
1–3 months after ablation and at 6-month intervals thereafter in
all patients. Technical success, safety, local tumor control, and survival were evaluated. Successful treatment was defined as a lack of
enhancement on follow-up CT and/or MRI, which focused on the
additional contribution of DWI and subtracted sequences. Survival
was defined by duration of follow-up imaging surveillance.
Results
Techinal success was achieved in 100% of lesions. Intra-ablative
hypertension was treated in 4 cases (20%). Local tumor progression
was detected in 4/20 patients (20%) at 3 and 26 months after RFA.
In 16 of 20 patients (80%), no residual or recurrent local disease was
observed, with a mean imaging follow-up of 25 months (range 6–60
months). CA resulted in being the most effective and safe ablation
procedure, with a mean survival time of 23 months and local control
in 8 patients (100%). DWI and subtracted sequences were conclusive
in 6 cases of unclear follow-up imaging findings.
Conclusion
Percutaneous ablative techniques (RFA, CA, and MWA) can be successfully used to treat adrenal metastases. Contrast-enhanced CT
and MRI can monitor local response during follow-up, particularly
through DWI and subtracted sequences.

M. Salsano1, J. Weir-McCall2, M.A. Lambert1, S.J. Gandy3,
D. Levin1, I. Cavin3, R. Littleford1, J.A. MacFarlane3, S.Z. Matthew1,
S.R. Nicholas3, A.D. Struthers1, F. Sullivan4, S.A. Waugh3, R.D. White5,
J.J. Belch1, J.G. Houston1
1Molecular & Clinical Medicine, University of Dundee, Dundee, United
Kingdom, 2Clinical Radiology, Ninewells Hospital, Dundee, United
Kingdom, 3Medical Physics, University of Dundee, Dundee, United
Kingdom, 4Research and Innovation, North York General Hospital,
Toronto, ON, Canada, 5Department of Clinical Radiology, University
Hospital of Wales, Cardiff, United Kingdom
Purpose
Whole-body magnetic resonance angiography (WBMRA) has previously been demonstrated to provide a systematic assessment and
quantification of atherosclerosis within the body, with the extent
of this being strongly predictive of future cardiovascular events.
However, to date, this evaluation has not been assessed in a large
population at low-intermediate risk of cardiovascular disease.
Material and methods
In total, 1,528 participants with <20% having a 10-year risk of cardiovascular disease underwent WBMRA. The scan was broken down
into 31 arterial segments which were scored according to the maximum stenosis within them. These scores were then summated and
normalized for the number of assessable arterial segments to provide a standardized atheroma score (SAS).
Results
Of the 46,903 potentially analyzable segments, 46,601 (99.4%) were
interpretable. In total, 2,468 segments (5%) demonstrated stenoses.
These were relatively evenly distributed throughout the body with
no focal pattern of distribution. Of these, 747 (49.4%) participants
had at least one stenotic vessel and 408 (27.0%) had multiple stenotic vessels. On multivariable linear regression, SAS strongly correlated with age, heart rate, systolic blood pressure, smoking status,
and socioeconomic deprivation status (p<0.01 for all).
Conclusion
In conclusion, WBMRA is feasible at a population level and identifies
significant vascular disease, and the systematic nature of this evaluation ensures that atherosclerotic disease that would be missed by
modalities assessing single vascular sites is detected.

P-352
Dual-energy CT of the brain immediately after mechanical
thrombectomy for acute ischemic stroke: correlation with
hemorrhagic complications
M. Bonatti1, F. Lombardo1, R. Currò Dossi2, I. Juergenson2,
G.A. Zamboni3, G. Bonatti1
1Radiology, Bolzano Central Hospital, Bolzano, Italy, 2Neurology,
Bolzano Central Hospital, Bolzano, Italy, 3Radiology, University Hospital
GB Rossi, Verona, Italy
Purpose
To correlate iodine extravasation presence, distribution, and concentration on dual-energy CT (DECT) of the brain performed immediately after mechanical revascularization for acute ischemic stroke
with post-procedural hemorrhage development.
Material and methods
In our IRB-approved, retrospective study, we included 9 consecutive
patients who developed intracranial hemorrhage after mechanical
revascularization for ischemic stroke (group A) and 21 controls who
did not develop hemorrhage (group B). All patients underwent postprocedural DECT of the brain. Iodine presence, distribution pattern
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[deep white matter (DWM), cortical-sub, or both], and maximum
concentration (mgI/ml) were evaluated by means of commercially
available software.
Results
Iodine extravasation was present in all 9 patients in group A and
in 13/21 patients in group B (p>0.05). In group A, 4/9 patients presented with DWM iodine distribution, 1/9 patient presented with
cortical distribution, and 4/9 patients presented with both, whereas
in group B, 4/13 patients presented with DWM iodine distribution,
0/13 patients presented with cortical distribution, and 9/13 patients
presented with both. None of the distribution patterns were significantly associated with hemorrhage development. The mean maximum iodine concentration was 7.5±3.7 mgI/ml in group A (range
1.4–27.7 mgI/ml) and 1.3±0.3 mgI/ml in group B (range 0–4.2 mgI/
ml) (p=0.0145). According to ROC analysis, a cut-off value of 1.3 mgI/
ml had 100% sensitivity and 57% specificity for detecting patients
who will develop hemorrhage.
Conclusion
Post-procedural intracerebral iodine extravasation with a maximum
estimated concentration equal or greater than 1.3 mgI/ml can identify patients at higher risk for post-procedural hemorrhage development with excellent sensitivity and good specificity.

P-353
Cone-beam CT-guided percutaneous procedures using electromagnetic tracking
C.S. Pena1, J.F. Benenati2, A. Powell1, R.T. Gandhi1, B. Schiro1,
M.V. Alfen3, B.T. Katzen4
1Interventional Radiology, Miami Cardiac and Vascular Institute,
Miami, FL, United States of America, 2Noninvasive Vascular Laboratory,
Miami Cardiac and Vascular Institute, Miami, FL, United States of
America, 3Clinical Scientist, Philips Healthcare, Cambridge, MA, United
States of America, 4Miami Cardiac and Vascular Institute, Baptist
Hospital of Miami, Miami, FL, United States of America
Purpose
Image-guided percutaneous procedures for invasive diagnostics
and therapy can be challenging because of the limitations of the
currently available imaging technology. Anatomy can be difficult to
assess by ultrasound (US) because of lesion depth, large body habitus, or overlying structures. Cone-beam CT (CBCT) fused with 2D fluoroscopy is increasingly used for percutaneous interventions as an
alternative to conventional CT guidance, but it cannot sufficiently
reveal soft tissue deformation and feedback during needle insertion.
This study evaluates the use of electromagnetically (EM) tracked US
fused with CBCT for percutaneous interventions.
Material and methods
CBCT was performed using three EM tracked patches placed on the
patient’s skin around the anatomical region of interest for each procedure. Patches were semi-automatically recognized in the CBCT
volume by the EM tracking system (PercuNav, Philips Healthcare)
and were used for aligning the CBCT volume with live US images. A
field generator positioned above the patient subsequently allowed
the tracking of the patient, needle, and ultrasound probe.
Results
Three procedures were performed: two targeting an area in the liver
and one in the pelvic region. Technical success was 100%. CBCT–US
fusion could be performed in all patients and allowed for the planning and guidance of the intervention without further use of X-ray
examinations.
Conclusion
Real-time CBCT–US fusion images and EM tracking can be employed
in the interventional suite. This technology can circumvent the
drawbacks of using a single technology, thereby facilitating complex percutaneous procedures.
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P-354
Additional use of C-arm CT in adrenal vein sampling: impact on
success rate
P. Auloge1, T. Frouget2, C. Dourmap3, T. Denolle4, J.-F. Heautot1
1Radiology, CHU Rennes, Rennes, France, 2Nephrology, CHU Rennes,
Rennes, France, 3Cardiology, CHU Rennes, Rennes, France, 4Cardiology,
CH Arthur Gardiner, Dinard, France
Purpose
Adrenal vein sampling (AVS) is the gold standard to differentiate unilateral or bilateral hyperaldosteronism. Unilateral secretion of aldosterone implies a solitary adenoma. However, AVS is a difficult endovascular technique with a failure rate of around 33%. In previous
years, a new technique has been described using C-arm CT. The aim
of this study was to compare the success rate, dose radiation, and
fluoroscopy time of AVS using C-arm CT between angiography and
classic two-dimensional angiography.
Material and methods
Success rate, radiation dose, and fluoroscopy time of AVS in 51
patients between 2008 and 2016 were retrospectively reviewed.
Samplings were performed without ACTH stimulation by the same
radiologist during 2008–2014 with two-dimensional fluoroscopy
guidance only and during 2015–2016 with two-dimensional fluoroscopy and adjunctive C-arm CT.
Results
Before adjunctive C-arm CT, 16/29 samplings were successful (55%
of success). The mean fluoroscopy time was 18.1 minutes. The mean
radiation dose was 75742 mGy·cm2. During 2015–2016, using adjunctive C-arm CT, 21/22 samplings were successful (95% success); the
success rate was significantly different compared with that of nonC-arm CT (p=0.018, chi2 test). The mean fluoroscopy time was 15.3
minutes, the mean radiation dose was 108508 mGy·cm2 [showing no
significant difference compared with classic two-dimensional fluoroscopy (p=0.21 and p=0.17, respectively)].
Conclusion
Using C-arm CT during AVS significantly improves the success rate
without increasing the procedure time. There was no significant difference in the radiation dose but a trend toward a higher radiation
dose using C-arm CT was observed.

P-355
Advanced monoenergetic reconstruction technique in dualenergy computed tomography for the evaluation of vascular
anatomy before adrenal vein sampling
K. Nakayama1, M. Shimohira1, M. Nakagawa1, Y. Ozawa1, K. Ohta1,
Y. Sawada1, T. Hashizume1, O. Kazuya2, Y. Shibamoto1
1Radiology, Nagoya City University Graduate School of Medical
Sciences, Nagoya, Japan, 2Central Division of Radiology, Nagoya City
University Graduate School of Medical Sciences, Nagoya, Japan
Purpose
To evaluate the usefulness of advanced monoenergetic reconstruction technique in dual-energy computed tomography (CT)
(advanced monoenergetic image: AMI) in the evaluation of vascular
anatomy before adrenal vein sampling (AVS).
Material and methods
Twelve patients underwent 3-phase (20, 30 and 70 s) contrastenhanced CT before AVS. AMI was reconstructed at 40 keV and compared with the standard 120-kVp images (SI). Signal-to-noise ratio
(SNR) and contrast-to-noise ratio (CNR) of the right adrenal vein were
evaluated. Two radiologists subjectively assessed delineation of the
right adrenal vein using the 5-point Likert scale (1: poor–5: excellent).
Results
SNRs of the right adrenal vein of AMI (20 s, 8.1 ± 5.6; 30 s, 6.0 ± 1.9;
and 70 s, 7.8 ± 3.7) were approximately the same as those of the right
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adrenal vein of SI (20 s, 7.4 ± 3.7; 30 s, 6.4 ± 3.3; and 70 s, 5.9 ± 2.8) (P:
20 s, 0.94; 30 s, 0.75; and 70 s, 0.14). CNRs of the right adrenal vein of
AMI (20 s, 10.7 ± 6.5; 30 s, 7.8 ± 4.8; and 70 s, 5.7 ± 2.7) were higher
than those of the right adrenal vein of SI (20 s, 4.1 ± 3.7; 30 s, 2.8 ±
2.6; and 70 s, 1.7 ± 1.7) (all P < 0.01). The Likert scales for delineation
of the right adrenal vein of AMI (20 s, 4.8 ± 0.6; 30 s, 4.3 ± 1.2; and 70
s, 3.6 ± 1.4) were higher than those of SI (20 s, 4.1 ± 1.1; 30 s, 3.3 ± 1.4;
and 70 s, 2.8 ± 1.2) (all P < 0.05).
Conclusion
AMI appears to be useful in the delineation of the right adrenal vein
before AVS.

P-356
Follow-up imaging after renal cryoablation: a pictorial review
P. Coulson, J.E. Rogers
Radiology, University of Tennessee Medical Center, Knoxville, TN, United
States of America
Learning Objectives
To describe surveillance imaging findings after renal cryoablation,
recognizing the signs of successful ablation, common complications,
and disease recurrence.
Background
Cryoablation is an emerging technique for minimally invasive treatment of renal tumors, utilizing tissue freezing to cause cell death.
As with other nephron-sparing renal tumor treatments, thorough
imaging follow-up after cryoablation is critical to ensure adequate
treatment response and monitor disease recurrence. Familiarity with
typical post-ablation appearance and common post-procedural
complications as well as recognition of signs of residual or recurrent neoplasm are crucial for accurate interpretation of follow-up
imaging.
Clinical Findings/Procedure
In this exhibit, we will first review recommended post-ablation
imaging modalities, exam protocols, and follow-up intervals. Next
we will describe the expected findings on intraprocedural, immediate post-procedural, and remote follow-up imaging, providing pictorial examples from magnetic resonance, computed tomography,
and ultrasound examinations. Finally, we will provide multimodal
imaging examples of common post-ablation complications and
recurrent disease, discussing potential confounders and image interpretation pearls.
Conclusion
Accurate interpretation of follow-up imaging is crucial to ensure
adequate treatment response and monitor for disease recurrence
after renal cryoablation. After reviewing this exhibit, the radiologist
will be familiar with expected post-ablation imaging findings and
recognize the radiological signs of disease recurrence and common
post-procedural complications.

P-357
Findings based on MRI of liver tumors treated with selective
internal radiotherapy (SIRT) using yttrium-90
F.A.C. Junior1, F. Nasser2, B.B. Affonso2, F.L. Galastri3,
D.L.N. Martins1, A.R. Junior1, R.G. Garcia1
1Interventional Radiology, Hospital Israelita Albert Einstein, São Paulo,
Brazil, 2Radiologia Vascular Intervencionista, Hospital Israelita Albert
Einstein, São Paulo, Brazil, 3Radiologia Vascular, Hospital Israelita
Albert Einstein, São Paulo, Brazil
Learning Objectives
The objective of this pictorial essay is to demonstrate the main
aspects of magnetic resonance imaging (MRI) of unresectable primary or secondary hepatic lesions in patients subjected to selective
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internal radiotherapy (SIRT), thereby contributing to the expansion
of knowledge in the radiology area.
Background
Transarterial SIRT with yttrium-90 also known as radioembolization is a therapy based on the administration of resin or glass microspheres loaded with the radioisotope yttrium-90 via selective arterial catheterization of tumor-feeding vessels. It is classified as a type
of locoregional therapy. SIRT’s main goal is to treat patients with
primary or secondary hepatic lesions that are unresectable and
not responsive to other therapies. Because it is a new technology
still restricted to very few hospitals in Brazil but used on patients
throughout the country, it is necessary to demonstrate the main
imaging aspects of the liver lesions treated with SIRT based on MRI
in addition to delineating the interpretation considerations of these
images.
Clinical Findings/Procedure
MR images of patients treated by SIRT were used. Control examinations were performed 2 and 6 months after the procedure.
Conclusion
Radiological aspects highlighted in this pictorial essay:
- SIRT can be used for large and unresectable liver lesions.
- Partial and/or complete tumor response of lesions treated after
SIRT.
- Emergence of areas of necrosis in unexpected places.
- Reactive segmental perfusional disorder.
- Paradoxical growth of tumor volume.
- Paradoxical hypertrophy of the hepatic lobe contralateral to SIRT.
- Atrophy of the hepatic lobe subjected to SIRT.

P-358
The usefulness of virtual fluoroscopic preprocedural planning
during interventional radiology procedures
M. Kinoshita1, K. Takechi2, Y. Arai2, S. Iwamoto1, R. Shirono2,
M. Harada1
1Radiology, Tokushima University Hospital, Tokushima, Japan,
2Radiology, Tokushima Red Cross Hospital, Komatsushima, Japan
Learning Objectives
The purpose of this exhibit is (1) to explain the process of virtual fluoroscopic preprocedural planning (VFPP) using a workstation, (2) to
review the VFPP images, and (3) to retrospectively evaluate the usefulness of VFPP in the procedures.
Background
Since April 2015, we have used VFPP as a new navigation system to
perform vascular and nonvascular interventional radiology procedures. VFPP was used as a reference to select the bile duct or vessels
during the procedures.
Clinical Findings/Procedure
We applied VFPP to percutaneous transhepatic biliary drainage,
embolization of internal iliac artery aneurysm, adrenal venous sampling, and balloon-occluded retrograde transvenous obliteration.
VFPP uses an image that is created from the volume data obtained
from MDCT imaging with workstation (SynapseVincent; Fujifilm
Co., Tokyo, Japan); the trace lines of the bile duct or vessels on the
Ray Summation image are similar to those of a fluoroscopy image.
Because the lines can be displayed at any angle in the 3-dimensional
virtual fluoroscopic image, we could also choose an appropriate
working angle beforehand and perform the procedure in this state.
Using intraoperative referencing, VFPP images enable a physician to
advance the guidewire precisely and quickly into the common bile
duct or target vessels under X-ray fluoroscopy guidance.
Conclusion
Intraoperative referencing using VFPP imaging in the procedure can
intuitively be a useful tool for better localization of the guidewire in
the bile duct or vessels.
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stump. CT showed persistent sciatic vein and suggested arteriovenous malformation fed by a persistent sciatic artery confirmed on
catheter angiography.

Anatomical variants of the superior and inferior vena cava
F. Carchesio1, R. Iezzi1, A. Posa1, G. Coppola1, A. Gasbarrini2,
R. Manfredi1, C. Colosimo1
1Department of Radiological Sciences, Institute of Radiology, “A.
Gemelli” Hospital - Catholic University, Rome, Italy, 2Department of
Gastroenterology, “A. Gemelli” Hospital - Catholic University, Rome,
Italy

P-363
Individual-type pulmonary vein atresia mimicking pulmonary
arteriovenous malformation

Learning Objectives
1. To illustrate characteristic CT findings of caval variants.
2. To provide a brief review of the embryonic development of the
superior and inferior vena cava and errors in this development.
Background
Variants of the normal anatomy of the superior and inferior vena
cava are congenital malformations depending upon the complex
embryogenesis of the venous system that occur from less than 1% to
10% of the population. These variants are found in patients undergoing CT examination and are usually asymptomatic.
Clinical Findings/Procedure
We present CT results of variants of the superior and inferior vena
cava, with anomalies of position and origin.
Conclusion
CT is a powerful tool for analyzing anatomical variants of the superior and inferior vena cava. Correct assessment of these caval variants is mandatory for the planning of interventional radiology or
surgical procedures and for avoiding misdiagnosis.

K. Shimizu, K. Michimoto, K. Enoki, T. Higuchi, S. Kisaki, S. Sadaoka
Radiology, The Jikei University, School of Medicine, Kashiwa Hospital,
Chiba, Japan
We present a case of individual-type pulmonary vein atresia in a
48-year-old woman. The findings of computed tomography (CT)
mimicked pulmonary arteriovenous malformation. It was accurately
diagnosed by electrocardiogram-gated enhanced CT and pulmonary artery angiography.

P-364
Simultaneous early enhancement of IVC and aorta in an
acute traumatic peroneal arteriovenous fistula (AVF)
A. Awwad1, R. O’Neill1, S. MacSweeney2
1Interventional Radiology, Queen’s Medical Centre, Nottingham
University Hospitals NHS Trust, Nottingham, United Kingdom, 2Vascular
& Endovascular Surgery, Queen’s Medical Centre, Nottingham
University Hospitals NHS Trust, Nottingham, United Kingdom
A 27-year-old patient sustained multiple bilateral calf stabbings. CT
aortogram (early phase) showed equal opacification of the abdominal aorta and IVC. Lower-limb CT scan confirmed a traumatic AVF.
Vascular surgery explored and repaired a transected left peroneal
artery syphoning into an injured peroneal vein.

P-360
A unique case of a double abdominal aorta
A. Georgiev, K. Velkova
Diagnostic Imaging, Medical University - Plovdiv, Plovdiv, Bulgaria
We present a unique case of a double abdominal aorta in an adult
male patient. The abdominal aorta bifurcated into 2 lumens after
the renal arteries, one ventral and one dorsal. From every lumen, 2
arteries were separated in the caudal direction, and the vena cava
remained intact.

P-361
The role of indium-111 WBC SPECT/CT in the definitive diagnosis of a mycotic aortic aneurysm (MAA)
A.M. Bogart1, C.S. Virk 2, M. Chadha1, Z. Yang1
1Radiology, Lousiana State University Health Shreveport, Shreveport,
LA, United States of America, 2Surgery, Lousiana State University Health
Shreveport, Shreveport, LA, United States of America
The mycotic aortic aneurysm (MAA) survival rate has improved with
novel surgical advances, but delayed early diagnosis still greatly contributes to overall mortality. Indium-111 WBC SPECT/CT can expedite the definitive diagnosis of MAA based on non-specific anatomic
imaging findings, enhancing the overall survival.

P-362
Persistent sciatic vessels with arteriovenous malformation in a
hip disarticulation patient with Klippel–Trenaunay syndrome
N.B. Mani, E.T. Hall, M.D. Darcy
Division of Interventional Radiology, Mallinckrodt Institute of
Radiology, Washington University School of Medicine, St. Louis, MO,
United States of America
A 31-year-old male with a known diagnosis of Klippel–Trenaunay
syndrome and left hip disarticulation presented with pain at the

P-365
Chronic tuberculous lymphadenitis as a cause of bronchial
pseudoaneurysm rupture in the oesophagus: CT findings and
transcatheter artery embolisation using n-butyl cyanoacrylate
A. Pingitore, L. Notarangelo
Radiology, Azienda Ospedaliera “Pugliese Ciaccio”, Catanzaro, Italy
We describe CT findings and the transcatheter embolisation of a
bleeding bronchial artery pseudoaneurysm with oesophageal erosion in a hypovolemic-shock patient. The patient did not survive
despite technical success. Autopsy revealed chronic tuberculous
lymphadenitis around the bronchial artery pseudoaneurysm associated with oesophagomediastinal fistula.

P-366
Association of hepatoid adenocarcinoma of the lung with welldifferentiated hepatocellular carcinoma of the liver
A. Chacko Achanaril1, O. Almokdad2, A. Omar3, A. Almuzrakchi3,
A.R. Barah3, A. Sayedin4, A. AlSherbini3
1Radiology, Hamad Medical Corporation, Doha, Qatar, 2Radiology,
Hamad Medical Corporation (HMC), Hamad General Hospital, Doha,
Qatar, 3Clinical Imaging, Hamad Medical Corporation, Doha, Qatar,
4Radiology, Hamad General Hospital, Doha, Qatar
Hepatoid adenocarcinoma is an extremely rare malignant neoplasm, which shows hepatocellular differentiation. We report a very
unusual association of pulmonary hepatoid adenocarcinoma with
hepatocellular carcinoma of the liver. Early detection of hepatoid
adenocarcinoma is crucial because it is very aggressive.
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P-367
Right rete mirabile internal carotid artery and unfused posterior cerebellar artery
I.I. Öz
Radiology, Bülent Ecevit University, School of Medicine, Zonguldak,
Turkey
Carotid rete mirabile (CRM) is a rare physiological vascular network.
We describe an uncommon case of CRM accompanying unfused
posterior cerebellar artery and discuss its embryological and anatomical significance.

P-368
Unusual anatomical variants of the left adrenal vein via the
renal capsular vein for adrenal vein sampling
T. Araki
Radiology, University of Yamanashi, Yamanashi, Japan
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Results
Four cases of ischemic stroke appeared in group 1. In subgroup 1A,
1/20 (5%) case of ischemic stroke was registered. In subgroup 1B,
3/15 (20%) cases of ischemic stroke were registered. In group 2, 2/37
(5.4%) cases of ischemic strokes were registered: 1/33 (3%) was after
a planned stenting and 1/3 (33%) occurred after stenting via direct
access.
Conclusion
Patients with intolerance to carotid clamping constitute the group
with the highest risk of intraoperative stroke. The use of a temporary
shunt in the group of patients with high intolerance to test clamping is not a reliable method for preventing ischemic stroke. CAS, as
an alternative to the use of shunts during a classical surgery, brings
the greatest benefits to patients with a particularly high intolerance to test clamping. CAS via direct stenting may be used only in
selected cases by a team with experience in classical and endovascular surgery.

P-371

In two cases with adrenal vein sampling, the central vein of the left
adrenal vein connected with the left renal vein or the gonadal vein
via an unusual vein running in front of the left kidney, which was
suspected to be the left renal capsular vein.

Risk factors for restenosis after stenting or angioplasty of
vertebral artery origin in short- and long-term follow-ups

P-369

Purpose
Atherosclerosis of vertebral artery origin (VAO) is an important cause
of cerebrovascular ischemic events. Endovascular treatment belongs
to well-established therapeutic options in VAO. Our aim was to
determine which factors affect short- and long-term restenosis rates
after endovascular VAO therapy.
Material and methods
We conducted a single-centre retrospective analysis of 52 patients
(36 men; mean age 64.48±9.54 years) who underwent 55 endovascular procedures (27 angioplasty alone and 28 stenting) between
2005 and 2015. We collected data on patient clinical characteristics, medication and results of post-interventional follow-up visits. Only patients with at least three follow-up visits, which involved
color Doppler ultrasound, CT angiography or MR angiography were
included in the study.
Results
In total, 15 of 55 vessels (27%) showed ≥70% restenosis at 1 year
(short-term follow-up) and 18 at a mean follow-up of 52.9±31.8
months (long-term follow-up). Obesity was associated with ≥70%
restenosis rates in the short-term (P=0.009, OR=8.095 95%CI 1.698–
38.595) and long-term (P=0.008, OR=7.333, 95%CI 1.760–32.210) follow-ups. Other risk factors, namely, hypertension, ischemic heart
disease, smoking, diabetes mellitus, hypercholesterolemia, atrial
fibrillation, CRP (>5mg/l) or pre-treatment anticoagulant administration were not associated with restenosis risk (all P>0.05). Patients
undergoing angioplasty alone developed restenosis less frequently
(P=0.032) [5/27 (18%)] during long-term follow-up compared with
those undergoing stenting [13/28 (46%)].
Conclusion
Obesity represents a short- and long-term risk factor for ≥70% restenosis of VAO. Further studies are required to define therapeutic
strategies lowering the restenosis rates in adipose individuals after
VAO therapy, especially in the ones undergoing stenting.

Iatrogenic inferior vena cava perforation after endovascular
procedure
A.I.S. Ferreira1, J. Leitão2, M.L. Gomes3, J.F. Santos2
1Radiology, CHLN - Santa Maria Hospital, Lisbon, Portugal, 2Radiology,
Centro Hospitalar Lisboa Norte, Lisbon, Portugal, 3Vascular Surgery,
Centro Hospitalar Lisboa Norte, Lisbon, Portugal

We report the case of a patient who presented with hemodynamic
instability following a cardiac endovascular procedure. CT showed
perforation of the inferior vena cava (suprarenal segment) with
active bleeding. The patient was successfully managed with conservative treatment.

Neuro and carotid intervention
P-370
Carotid artery stenting in patients with intolerance to intraoperative carotid clamping
P. Myrcha, W. Woźniak, T. Miłek, P. Ciostek
1st Chair and Clinic of General and Vascular Surgery, Medical University
of Warsaw, Warsaw, Poland
Purpose
To select a group of patients with the highest stroke risk during
carotid artery endarterectomy for further qualification for stenting
and to assess the results of carotid artery stenting (CAS) in patients
with intolerance to intraoperative carotid clamping.
Material and methods
The study comprised 90 (7.9%) patients with clamping intolerance. In this group, 35 (38.9%) patients had a shunt (group 1). In 20
patients, symptoms of cerebral ischemia appeared for longer than
60 seconds (subgroup 1A). In 15 patients, symptoms were registered
for less than 60 seconds (subgroup 1B). In 55 (61.1%) patients, surgery was not performed (group 2) because of the development of
cerebral ischemia in less than 60 seconds (21 seconds on average). In
group 2, 37 patients underwent CAS.

M. Wolska-Krawczyk, M. Drunck, W. Reith
Neuroradiology, Saarland Medical Centre, Homburg, Germany
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P-372
Comparative study using a AngioJet® rheolytic mechanical
thrombectomy device
R. Rosati1, F. Fanelli2, M. Corona1, R. Cao1, F. Basilico1, C. Catalano1
1Vascular and Interventional Radiology Unit, Sapienza University of
Rome, Rome, Italy, 2Interventional Radiology Unit, Department of
Radiological Sciences, Sapienza - University of Rome, Rome, Italy
Purpose
To assess the feasibility of AngioJet-reolitic thrombectomy (RT) associated with standard local thrombolysis (ST) compared with ST therapy alone.
Material and methods
A study group of 15 consecutive patients (6 femoropopliteal bypass
and 9 native vessel) with acute lower limb ischemia (onset < 24
hr) were treated with AngioJet-RT associated with standard therapy (ST); results were compared with an historical control group of
another 15 patients treated with ST based on intra-arterial locoregional infusion of urokinase (60.000 UI/hr) plus systemic heparinization (1.000 UI/hr). The primary safety endpoints were restoration
of vessel patency, major bleeding, distal embolization, and vascular
access complications.
Results
Technical success (patency of the arterial tree) was 100%.
Employment of AngioJet-RT associated with ST lowered the duration of intra-arterial infusion of urokinase (13.7±2.7hr vs 25.7±3.5hr)
leading to shortening of the recovery period (2.8±0.7 days vs 4.3±1
days). Access site complications: the study group reported only a
femoral access pseudoaneurysm (0.6%) solved by manual compression; in the control study group, 3 cases (2%) of pseudoaneurysm
were appreciable. Bleeding: no bleeding was reported in the study
group; in the control group, ST was interrupted in 2 cases (1.3%) due
to major bleeding. No distal embolization was reported.
Conclusion
AngioJet-RT associated with ST compared with ST alone by shortening the infusion time of urokinase leads to a lower rate of complications and a faster discharge, thereby lowering costs. AngioJet-RT
associated with ST is a valid tool for managing peripheral limb
ischemia.

P-373
Carotid artery stenting in an octogenarian: is age a contraindication for the technique
V. Mayoral Campos1, J.A. Guirola2, C. Tejero-Juste3, M.J. GimenoPeribáñez1, I. De Blas-Giral2, M.A. de Gregorio2
1Radiology, HCU Lozano Blesa, Zaragoza, Spain, 2Interventional
Radiology, Minimally Invasive Techniques Research Group (GITMI),
Zaragoza, Spain, 3Neurology, HCU Lozano Blesa, Zaragoza, Spain
Purpose
This study was conducted to assess if age ≥80 years is related to
increased morbidity and mortality or whether CAS is a feasible treatment with an acceptable complication rate.
Material and methods
This study was a single-center, retrospective database analysis evaluating CAS. Two groups of patients were included, one with patients
>80 years and the other with patients <80 years. Demography,
risk factors, operative outcome, and clinical events were recorded.
Clinical and ultrasound follow-up was performed. Primary outcome
included death, myocardial infarction, or stroke. Secondary outcome
included restenosis, death, or new vascular events.
Results
In the 16-year period from 2000 to 2016, CAS was performed in
410 patients. Seventy patients were >80 years, most of them men.
All patients were treated with the Acculink stent with or without
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DPD. The operator team was the same in all cases. Risk factors demonstrated that there were no significant differences between the
groups. The primary composite end point did not differ significantly
between the two groups. Restenosis and recurrences were similar in
both groups.
Conclusion
In our experience, carotid stent revascularization is a safe and effective procedure in patients >80 years with an acceptable complication rate.

P-374
Impact of clot histology on response to mechanical thrombectomy for acute ischemic stroke due to large vessel occlusion
A. Comai1, E. Hanspeter2, G. Avesani1, G. Nano1, T.A. Haglmüller3,
R. Melotti4, G. Bonatti1
1Servizio di Radiologia, Ospedale Centrale di Bolzano, Bolzano, Italy,
2Servizio di Anatomia e Istologia Patologica, Ospedale Centrale di
Bolzano, Bolzano, Italy, 3Radiologie, Landeskrankenhaus Feldkirch,
Feldkirch, Austria, 4Center for Biomedicine, EURAC Research, Bolzano,
Italy
Purpose
Mechanical thrombectomy (MT) for acute ischemic stroke has
proven to be effective in the recanalization of intracranial large vessel occlusion (LVO). Histological properties of clots were shown to
correlate with stroke etiology, imaging signs, reperfusion after systemic thrombolysis, and MT. The aim of our study was to define the
histological composition of retrieved clots and to correlate them
with the response to MT using the aspiration technique.
Material and methods
Specimens from 55 cases of MT were histologically evaluated and
classified into red blood cell-rich or red clots, fibrin-rich or white
clots, and mixed clots. All procedures were conducted using a firstline aspiration approach followed, only when necessary, by stent
retriever-assisted thrombectomy. Procedures were defined as simple
aspiration thrombectomy (aspiration only, less than 3 passes) and
complex thrombectomy (secondary stent retriever or more than 3
passes aspiration). Multivariate analysis was conducted to correlate
age, sex, location of occlusion, systemic thrombolysis, and histological type of the clot with the efficacy of MT.
Results
Of the 55 clots, 35 were histologically classified as red clots, 10 as
white clots, and 10 as mixed clots. In the red clots group, simple aspiration thrombectomy was successful in 82% cases; in the white clots
group, it was successful in 66.6% cases; and in the mixed clot group,
it was successful in 70% cases. Age, sex, location of occlusion, and
systemic thrombolysis did not show significant correlation with the
response to MT.
Conclusion
Red blood cell-rich clots were correlated with a slightly higher
response to simple aspiration thrombectomy than fibrin-prevalent clots. Further studies should address the relationship between
physical properties of clots and recanalization technique to optimize
endovascular treatment.
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P-375
Vitamin D levels and internal carotid artery calcium scores in
patients with carotid artery stenosis: relation with symptomatology and atherosclerotic risk factors
B. Barutcuoglu1, G. Basol1, C. Cinar2, H. Bozkaya3, U. Parildar4,
H. Posacioglu5
1Department of Clinical Biochemistry, Ege University Faculty of
Medicine, Izmir, Turkey, 2Interventional Radiology, Ege University
Faculty of Medicine, Izmir, Turkey, 3Radiology, Ege University
Faculty of Medicine, Izmir, Turkey, 4Robert College, Istanbul, Turkey,
5Cardiovascular Surgery, Ege University Faculty of Medicine, Izmir,
Turkey
Purpose
Vascular calcification is a highly regulated process. Vitamin D deficiency has been associated with inflammation and is suggested to
be related to vascular calcification. We assessed the relationship
between calcification scores, vitamin D levels and other risk factors in patients with carotid artery stenosis prior to carotid artery
intervention
Material and methods
Forty-nine patients (age, 69 ± 6 years; 33 men; 29 were symptomatic) with eGFR > 60 ml/min/1.73m2, undergoing multi-detector CT
(MDCT) angiography of the carotid arteries for assessment of stenosis were included. Patients were divided into mild, moderate, and
severe calcification groups according to Agatston scores. 25 (OH)
vitamin D levels were measured by LC-MS. Associations between calcification scores and cardiovascular risk factors and ischemic cerebrovascular diseases were assessed.
Results
Calcification scores did not differ with sex and age. Smoking, hypertension, and hypercholesterolemia were related to the presence of
calcifications but not diabetes. In the mild calcification group, a negative correlation was observed between calcification and vitamin D
levels. In the severe calcification group, a positive correlation was
observed between calcification score; CaXP product; and calcium,
phosphorus, and PTH levels. No association was found between calcifications and the presence of ischemic cerebrovascular disease.
Conclusion
Calcification scores were associated with cardiovascular risk factors.
In advanced and early phases of calcification, increase in PTH and
decrease in vitamin D levels, respectively, were related to the internal carotid artery calcification in patients with normal renal function.
Calcification scores were not related to the presence of ischemic
cerebrovascular diseases.

P-376
Initial clinical experience with the micromesh roadsaver
carotid artery stent for the treatment of patients with symptomatic carotid artery disease without embolic protection
device
R. Gandini, S. Merolla, F. De Crescenzo, A. Bozzi, E. Pampana
Diagnostic and Interventional Radiology, Policlinico Tor Vorgata, Rome,
Italy
Purpose
The aim of this prospective study is to evaluate the safety and feasibility of “one-step” implantation of the micromesh roadsaver carotid
artery stent in the treatment of symptomatic patients with unstable
plaque without embolic protection devices.
Material and methods
Thirty patients (18 men; mean age 69±11.2 years) affected by symptomatic (amaurosysfugax, TIA, and minor or major stroke) internal
carotid artery stenosis (mean 80% diameter reduction) were treated
with a dual-layer closed-cell stent without embolic protection
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devices. Pre-procedural evaluation of the patients was performed
with echo Doppler, DWI-MRI, angio-CT, and neurological examination. All patients had pre-procedural DWI cerebral ischemic lesions
confirmed by neurological symptoms. Post-procedural evaluation
was performed at 24 hours with DWI-MRI.
Results
All devices were satisfactorily deployed, and technical success was
achieved in all patients without complications. Mean fluoroscopy
time was 3.2 min. After carotid artery stenting, we observed new
ischemic ipsilateral cerebral lesions at 24 hours on DWI-MRI in two
cases (6.7%). At 1 and 3 months, ultrasound examination demonstrated patency of stents and external carotid arteries.
Conclusion
The roadsaver carotid artery stent placement without embolic protection device, in capable hands, thanks to its low profile and soft
tip, represents a safe device that potentially reduces peri-procedural
embolism because of less arch manipulation and atraumatic plaque
crossing. The double-layer micromesh protects from plaque protrusion and late embolization. Although further studies with larger
populations are needed, it seems to be safe and effective in the
treatment of “one step” extracranial ICA with high-risk, lipid-rich,
and ulcerated plaque.

P-377
Intracranial collateral assessment and functional outcome
in patients with acute ischemic stroke in anterior circulation
treated by endovascular therapy
J. Harsany1, A. Klepanec1, J. Haring2, M. Rusina1, M. Mako2,
G. Krastev2
1Radiology, Faculty Hospital Trnava, Trnava, Slovak Republic,
2Neurology, Faculty Hospital Trnava, Trnava, Slovak Republic
Purpose
Intracranial collaterals in patients with acute ischemic stroke in anterior circulation influence the functional outcome of patients. We
compared different scoring methods of collaterals on CT angiography (CTA) before endovascular therapy with functional outcomes of
patients with acute ischemic stroke treated with endovascular therapy, .
Material and methods
Eighty-four patients with acute anterior circulation ischemic stroke
consecutively treated with endovascular therapy in 1 year during 2015–2016 were involved in the study. Two independent neuroradiologists retrospectively evaluated intracranial collaterals
on CTA using Miteff system, Maas system, and modified Tan scale.
Functional outcomes of patients at 3 months were defined by modified Rankin scale scores of 0–6 points.
Results
In statistical analysis, using Pearson’s Chi-square test, a significant
correlation was found between poor collaterals in all collateral
scoring systems and mortality (p<0,001). There was no correlation
between good collaterals on preoperative CTA and good functional
outcome mRS 0-2 in any of the scoring collateral systems.
Conclusion
Poor outcome with mortality was associated with poor collateralisation on CTA in all 3 scoring systems in patients with acute ischemic
stroke in the anterior circulation treated with endovascular therapy.
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P-379
pCONus device for endovascular treatment of wide-neck intracranial bifurcation aneurysms
A. Bozzi1, R. Gandini1, S. Merolla1, E. Pampana2, S. Abrignani2
1Diagnostic and Interventional Radiology, Policlinico Tor Vergata,
Rome, Italy, 2Department of Diagnostic Imaging, Molecular Imaging,
Interventional Radiology and Radiation Therapy, Fondazione
Policlinico di Tor Vergata, Rome, Italy
Learning Objectives
To evaluate the possibility of endovascular treatment of complex
and wide-neck intracranial bifurcation aneurysms using the pCONus
device.
Background
The pCONus Bifurcation Aneurysm Implant is an endovascular
device developed to assist coiling in the treatment of complex and
wide-neck intracranial bifurcation aneurysms. We report our preliminary experience of using the pCONus device (Phenox, Bochum,
Germany).
Clinical Findings/Procedure
Eighteen patients with 18 wide-neck aneurysms (4 recently ruptured) were treated from April 2014 to September 2016 using pCONus-assisted coiling. Twelve aneurysms were located in the anterior
circulation (7 ACoA and 5 MCA) and 6 in the posterior circulation.
The pCONus device was preferred over other techniques because
of its optimal placement, mainly with respect to its precise deployment and complete recoverability. Primary endpoints were complete aneurysm occlusion and clinical safety, including absence of
death or ischaemic events.
Technical success was achieved in all patients without ischaemic
complications. Immediate angiographic results were complete
aneurysm occlusion in 72% (13/18), residual neck remnant in 28%
(5/18) and incomplete occlusion in 0% (0/18). The neurologic status
remained unchanged at the follow-up. No aneurysmal bleeding or
re-bleeding was recorded after treatment. Angiographic control at
3 months was obtained for 14 patients, with no significant modifications in aneurysmal filling. No intimal hyperplasia was observed.
Conclusion
Use of the pCONus device is 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-380
Endovascular stroke treatment of acute tandem occlusion: a
single-center experience
A. Bozzi1, R. Gandini1, E. Pampana2, S. Merolla1, S. Abrignani2,
F. De Crescenzo2
1Diagnostic and Interventional Radiology, Policlinico Tor Vergata,
Rome, Italy, 2Department of Diagnostic Imaging, Molecular Imaging,
Interventional Radiology and Radiation Therapy, Fondazione
Policlinico di Tor Vergata, Rome, Italy
Learning Objectives
To evaluate outcomes and their predictors in patients with acute
ischemic stroke due to tandem internal carotid artery/middle cerebral artery occlusion undergoing endovascular treatment (ET).
Background
Baseline and procedural characteristics of patients were collected
and analyzed. Outcomes included thrombolysis in cerebral infarction (TICI) score, 3-month modified Rankin scale score, symptomatic
intracranial hemorrhage (sICH), and mortality.

Abstract Book
Clinical Findings/Procedure
Seventy-two patients (mean age: 65.6±12.8 years; mean NIHSS:
19±2.9) were included in the analysis. Intravenous thrombolysis was
performed in 51.3% and extracranial carotid artery stenting (CAS)
in 53%. Successful recanalization (TICI≥2b) was achieved in 64%,
and CAS patency at the 3-month follow-up was achieved in 97.1%.
A good outcome at 3 months (mRS≤2) was observed in 32%. sICH
occurred in 12.5%, and mortality was observed in 32%. In univariate
analysis, predictors of a good outcome were baseline and followup Alberta Stroke Program Early CT scores (p<0.0001), good collaterals (p=0.0001), successful recanalization (p=0.005), and lower rate
of sICH (p=0.003). In multivariate analysis, a good collateral flow was
the only predictor of a good functional outcome (OR, 0.18; 95% CI,
0.04 to 0.75; p=0.01) and the use of more than one device for thrombectomy was the only variable 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 was confirmed to strongly predict the outcome in this
subgroup of patients.

P-381
Arteriovenous fistula of the vertebral artery in a healthy male
teenager treated with the Amplatzer vascular plug
Y. Tanyildizi, M.A. Brockmann, S. Boor
Insitut for Neuroradiology, Unimedizin Mainz, Mainz, Germany
A male teenager was suspected of arteriovenous fistula of the right
vertebral artery (VA) as the ultrasound revealed an increased arterial blood flow. DSA revealed a cervical arteriovenous fistula of
the right VA. The Amplatzer vascular plug and coils were used for
embolization.

P-382
Accidental cerebral embolization during emergency endovascular treatment of a massive bleeding facial arteriovenous
malformation using cyanoacrylate glue
N. Gennaro, M. Tramarin, V. Pedicini, D. Poretti, L. Straffi, M. Spinelli,
S. Marcheselli, E. Lanza
Radiology, Humanitas Research Hospital, Rozzano, Italy
Unrestrainable bleeding of a large facial arteriovenous malformation was embolized from the external carotid artery using n-butyl2-cyanoacrylate/lipiodol. The procedure was complicated with nontarget embolization of the internal carotid. CT and MRI showed brain
glue deposits, which spontaneously resolved after 9 months.

P-383
Superselective embolization of the glomus jugulare tumor
I. Allahverdiyev1, H. Erdogan2, R. Pisanov1
1Department of Interventional Diagnosis and Treatment, National
Center of Oncology, Baku, Azerbaijan, 2Department of Radiology,
University of Health Sciences, Konya Education and Research Hospital,
Konya, Turkey
We aimed to present a treatment for the glomus jugulare tumor
expanding into the petrous temporal bone by superselective embolization of the feeding vessels using a transfemoral percutaneous
catheter technique. Embolized patients had significantly less operative blood loss and operative time.
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P-384

P-389

Endovascular treatment of high-flow cervical direct vertebrovertebral arteriovenous fistula

Issues pertaining to difficult bilateral retropharyngeal carotid
stenting

A. Tizro, C. Cinar, I. Oran
Interventional Radiology, Ege University Faculty of Medicine, Izmir,
Turkey

S.B. Babu
Radiology, Khoo Teck Puat Hospital, Singapore, Singapore

We report the treatment of a case of high-flow cervical direct vertebro-vertebral arteriovenous fistula (VVAVF) successfully occluded
with detachable coils through the bilateral transarterial approach.

P-385
Embolization of dural AV fistula (DAVF) of the cavernous sinus
with onyx complicated by superior ophtalmic vein thrombosis
U.M. Rozzanigo1, P. Zampieri2, S. Sarubbo1, F. Chioffi1
1Radiology, Ospedale Santa Chiara, Trento, Italy, 2Neuroradiology,
Azienda Ospedaliera Universitaria Integrata Verona, Verona, Italy
A traumatic DAVF between the external carotid artery and the cavernous sinus was treated with an onyx injection through the ascending pharyngeal artery. A droplet of onyx migrated into the superior ophtalmic vein, causing delayed thrombosis and iatrogenic eye
blindness due to congestive retinopathy.

P-386
Blister-like aneurysm of the supraclinoid internal carotid
artery treated with a flow-diverter stent
R. Zannoni, E. Epifani, P. Piazza, R. Menozzi
Radiologia Interventistica, Azienda Ospedaliero-Universitaria di Parma,
Parma, Italy
In a patient suffering with subarachnoid hemorrhage, after a first
negative angiogram, repeat angiography demonstrated a blisterlike aneurysm arising from the supraclinoid segment of the internal
carotid artery, which was successfully treated by the insertion of a
flow-diverter stent.

P-387
Neck-bridging, endosaccular flow diversion, and coiling for
the treatment of a recurrent aneurysm of the medial cerebral
artery after clipping
S. Schob1, M. Aguilar-Perez1, H. Henkes2
1Clinic for Interventional and Diagnostic Neuroradiology,
Katharinenhospital, Stuttgart, Germany, 2Radiolog. Zentrum & Klinik
für Neuroradiologie, Katharinenhospital - Klinikum Stuttgart, Stuttgart,
Germany
WITHDRAWN

P-388
Transjugular coiling of the Cognard IV dural arteriovenous
fistula using a new monopolar detachable coil system through
a flow-directed microcatheter
P. Voigt1, R. Jantschke1, U. Nestler2, K.-T. Hoffmann1, U. Quäschling1
1Department of Neuroradiology, Leipzig University Hospital, Leipzig,
Germany, 2Department of Neurosurgery, Leipzig University Hospital,
Leipzig, Germany
To the best of our knowledge, this is the first report on the occlusion of a multiple feeder Cognard IV fistula, dural arteriovenous fistula, via the transvenous approach using a detachable coil system
through a flow-directed microcatheter.

We report a female who presented with bilateral carotid stenosis,
which was extremely tortuous and coursing through retropharynx.
We will illustrate the difficulties and final outcome.

Oncologic intervention
P-390
Risk factors for the development of postembolization
syndrome after hepatic chemoembolization for hepatocellular
carcinoma
M. Lima1, S. Dutra2, T. Bilhim3, F. Veloso Gomes3, É. Coimbra3
1Radiologia, Centro Hospitalar de Lisboa Central - Hospital de Santo
António dos Capuchos, Lisboa, Portugal, 2Radiologia, Hospital do
Divino Espírito Santo, Ponta Delgada, Portugal, 3Radiologia, Centro

Hospitalar de Lisboa Central - Hospital Curry Cabral, Lisboa, Portugal

Purpose
To assess risk factors for the development of postembolization syndrome (PES) after hepatic transarterial chemoembolization (TACE)
for hepatocellular carcinoma (HCC).
Material and methods
Single-center retrospective analysis of the clinical charts of 563
patients who underwent TACE from 1/1/2014 to 31/12/2015. Patients
who experienced PES were identified based on prolongation of hospitalization due to pain, fever, nausea, or vomiting. TACE was performed in all patients with 1–2 vials of 100–300 microspheres loaded
with doxorubicin. A control group with the patients who did not
have PES was randomly created (3 controls for 1 case) to assess predictors of PES after TACE. Univariate and multivariate logistic regression analyses were performed to assess predictors of PES.
Results
The overall prevalence of PES was 6.2% and accounted for 85.4%
of all the complications after TACE. TACE with doxorubicin dosage
above 75 mg (more than 1 vial) was associated with a higher risk of
PES (p=0.030). The size of the largest nodule treated and female sex
were also associated with a higher risk of PES (p=0.046 and p=0.037,
respectively). Age, CHILD and MELD scores, number of nodules,
embolization of the cystic artery, use of additional embolics, previous TACE procedures, and segmental portal vein thrombosis were
not related to the development of PES.
Conclusion
The dose of doxorubicin, the size of the largest nodule treated, and
female sex are potential risk factors for the development of PES after
TACE for HCC.
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P-391
Transradial access (TRA) for TACE and hepatic arterial infusion
chemotherapy (HAIC) of primary and metastatic liver cancer
C. Aliberti1, R. Carandina1, D. Sarti2, E. Pizzirani1, G. Ramondo1,
L. Mulazzani3, G.M. Mattioli3, A. Felicioli3, G. Fiorentini2
1Oncology Radiodiagnostics, Oncology Institute of Veneto, Institute
for the Research and Treatment of Cancer (IRCC), Padova, Italy,
2Oncology-Hematology, Azienda Ospedaliera Ospedali Riuniti Marche
Nord, Pesaro, Italy, 3Diagnostics for Images Unit and Interventional
Radiology, Azienda Ospedaliera Ospedali Riuniti Marche Nord, Pesaro,
Italy
Purpose
To describe our initial experience with transradial access (TRA) for
TACE in patients with HCC and liver metastases from colorectal cancer (LM-CRC). Patients are able to ambulate immediately and sit up
in bed and are discharged home faster. TRA is preferred in obese
and cancer patients who are deemed to be at a high risk of bleeding complications.
Material and methods
In this retrospective study, TRA TACE procedures were performed in
30 patients with HCC and HAIC and 3 patients with LM-CRC. Clinical
evaluation and if indicated, Barbeau test were performed using a
pulse oximeter to confirm the patency of the palmar arch. An expert
IR placed a 6F Glidesheath Slender®-Transradial introducer sheath in
the left/right radial artery with/without US guidance. A solution of
5000 U heparin was administered intra-arterially. A 120cm 5F vertebral Glidecath catheter was introduced over a 180cm 0.035inch
hydrophilic guidewire (Terumo) down the aorta.
Results
Technical success was achieved in all cases (100%). No major complications were encountered. Mild pain was observed in 8% cases
and was managed with analgesics. No radial artery thrombosis was
found with an asymptomatic small hematoma in one patient (6%),
which resolved spontaneously. Overall, 75% patients had prior transfemoral artery TACE, and all patients (100%) preferred the radial
approach. All patients were in an ambulatory setting and were dismissed after 3 hours.
Conclusion
TRA allowed an outpatient management, reducing cost, hospitalization, and side effects. TRA is feasible, safe, well-accepted, and preferred in patients with previous femoral approaches.

P-392
Transarterial bland embolisation of HCC using the cyanoacrylate glue and 40–100-µm microspheres
E. Lanza1, V. Pedicini1, D. Poretti1, M. Tramarin1, R. Ceriani2,
F. Procopio3, M. Donadon1, G. Torzilli1
1Radiology, Humanitas Research Hospital, Rozzano, Italy, 2Internal
Medicine Department, Humanitas Research Hospital, Rozzano, Italy,
3Liver Surgery, Humanitas Research Hospital, Rozzano, Italy
Purpose
To present a modified technique of TAE for HCC using both microspheres and the cyanoacrylate glue. To report on its feasibility and
effects on disease progression and tumor devascularization.
Material and methods
Inclusion criteria were a) HCC according to the AASLD criteria, b)
unsuitable for surgery, and c) multidisciplinary consensus on performing TAE. Exclusion criteria were 1) Child–Pugh C, 2) GI bleeding,
3) encephalopathy, and 4) portal thrombosis. All patients underwent
preoperative MDCT or CE-MRI.
TAE was performed by entering the artery feeding the tumor, sparing the most healthy liver. Cone-beam CT was used for confirmation.

Abstract Book
After full embolization with 40- or 100- µm microspheres, a mixture
of approximately 0.3 mL cyanoacrylate/lipiodol in a 1:10 ratio was
injected.
Follow-up was performed at 30 days, 3 months, and every 6 months.
Response rates were assessed using the mRECIST criteria.
Results
Between 2013 and 2016, 64 patients and 78 HCCs were treated.
Overall survival was 93%; 54 patients at the 1-year follow-up resulted
in 24 complete responses (44%), 20 partial responses (37%), 4 stable
diseases (7%), and 16 progressive diseases (30%). Forty-six tumors
were completely devascularized at the 1-year control (71%); 17 had
a residual supply (26%), and 2 did not show any devascularization
(3%).
One case was complicated by the late-onset abscess of the treated
lesion; another patient had postoperative pancreatitis. Both complications were treated conservatively.
Conclusion
TAE with microspheres and the cyanoacrylate glue for HCC is safe
and feasible, offering desirable rates of 1-year disease control and
tumor devascularization. These appear in line and in some cases,
better compared with those reported in the current literature for
standard TAE.

P-393
Preoperative embolisation of a replaced right hepatic artery
before resection of pancreatic carcinoma
L. Spelt1, M. Bergenfeldt2, C. Sturesson2, W. Cwikiel1, I. Keussen1
1Department of Radiology, Skånes University Hospital Lund, Lund,
Sweden, 2Department of Surgery, Skånes University Hospital Lund,
Lund, Sweden
Purpose
A replaced right hepatic artery (RRHA) is present in 7%–15% of
patients. Radical resection of pancreatic head carcinoma in these
cases often requires RRHA resection which may lead to ischaemic
damage. The purpose of this study was to evaluate the outcome of
preoperative embolisation of RRHA aimed to induce the development of hepatic arterial collaterals before resection of ductal pancreatic adenocarcinoma.
Material and methods
Between June 2014 and November 2016, embolisation of RRHA was
performed prior to pancreatic resection in five patients. Micro-coils
and micro-plugs were placed 1–1.5 cm distal to the origin of RRHA.
The results and possible complications of embolisation, perioperative outcome and long-term effects were evaluated.
Results
Embolisation induced the formation of collaterals in all patients.
One patient developed a hepatic abscess (measuring 5 cm), which
was treated with drainage, and one patient developed gangrenous
cholecystitis, which was treated with percutaneous cholecystostomy. Patients were operated after a median of 28 days (20–38 days).
In one patient, resection could not be performed because of local
extension of the disease. Resection was achieved in four patients
(pancreaticoduodenectomy in three patients and total pancreatectomy in one patient). Two patients experienced major postoperative
complications that were not related to ischaemia. Following resection, one patient died after 10 months and the other three are still
alive after 2, 17 and 18 months, respectively.
Conclusion
Preoperative embolisation of RRHA can be relatively safely performed to induce the development of hepatic arterial collaterals
before intended pancreatic resection.
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P-394
Yttrium-90 radioembolization treatment for unresectable
hepatocellular carcinoma: a single-centre prognostic factors
analysis
F. Pesapane1, C. Floridi2, F. Patella1, E.M. Fumarola3, F. Morelli4,
G. Franceschelli4, A.M. Ierardi4, G. Carrafiello4
1Postgraduation School in Radiodiagnostics, Università degli Studi
di Milano, Milan, Italy, 2Radiology, Fatebenefratelli Hospital, Milan,
Italy, 3U.O. Radiologia Diagnostica e Interventistica ASST Santi Paolo
e Carlo, Università degli Studi di Milano, Milan, Italy, 4Radiology and
Interventional Radiology, ASST Santi Paolo e Carlo, Milan, Italy
Purpose
To evaluate the efficacy and safety of 90Y radioembolization
in patients with unresectable HCC, correlating the results with
independent prognostic factors for overall survival (OS) and
complications.
Material and methods
Forty-three patients with advanced inoperable HCC including those
with multiple bi-lobar lesions or portal vein thrombosis treated
with radioembolization were reviewed. The treatment efficacy and
safety were evaluated. Survival was calculated by the Kaplan–Meier
method. Univariate analyses were performed for identifying potential prognostic factors. The radiologic response was evaluated using
modified Response Criteria in Solid Tumors (mRECIST). Clinical toxicities were prospectively recorded.
Results
The median overall progression-free survival (PFS) and OS were 27.7
and 16.8 months, respectively. Longer median OS was revealed in
patients without portal vein thrombosis (p = 0.0241) and in those
whose pre-treatment haemoglobin values were higher (p = 0.0471).
According to mRECIST criteria, we observed a disease control rate
of 69.2% and 61.9% at the 3- and 6-month follow-up, respectively.
Complications developed in 28 patients (65.1%), among which
grade 2-3 events were noted in 17 patients; we noted that the activity administered dose was correlated with intraprocedural toxicity
(p = 0.039259), whereas the use of the common hepatic artery as a
release site was associated with the most frequent presentation of
remote adverse events.
Conclusion
90Y radioembolization is an alternative treatment with a promising
outcome for poor-risk advanced inoperable HCC. Portal vein thrombosis and pre-treatment haemoglobin values can be predictors of
efficacy. Activity administered dose and arterial release site can be
predictors of safety.

P-395
Radioembolization with yttrium-90 resin microspheres for
liver metastases of pancreatic adenocarcinoma: a retrospective multicenter analysis
A.Y. Kim1, S. Frantz2, J. Zhang3, N.M. Akhtar4
1Interventional Radiology, MedStar Georgetown University Hospital,
Washington, DC, United States of America, 2Vascular and Interventional
Radiology, MedStar Georgetown University Hospital, Washington,
DC, United States of America, 3Radiology, University of Maryland,
Baltimore, MD, United States of America, 4Radiology and Nuclear
Medicine, University of Maryland, Baltimore, MD, United States of
America
Purpose
Patients with chemotherapy-treated metastatic pancreatic cancer typically survive for 7–11 months. Liver metastases are common
and are associated with poor outcomes. Radioembolization with
yttrium-90 resin microspheres (Y-90 resin) may improve prognosis,
but data are limited.
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Material and methods
Retrospective patient, treatment, and outcome data were entered
into a database of pancreatic adenocarcinoma metastases radioembolized with Y-90 resin. Outcomes included overall survival (OS;
Kaplan–Meier), response rate (RECIST), and adverse events (AEs;
CTCAE v4.0).
Results
Data from the first 24 patients (79% male, mean age 63 y) were analyzed. The median time from diagnosis to radioembolization with
Y-90 resin was 10.2 mo. Nine patients had extrahepatic disease.
The median dose delivered to the right (n=14), left (n=2), or whole
(n=8) liver was 1.36 GBq. Radioembolization with Y-90 resin was concurrent with first-line chemotherapy in 12/21 patients, with ≥4 mo
between chemotherapy onset and radioembolization with Y-90
resin. Median OS was 6.0 mo from radioembolization with Y-90
resin and 16.7 mo from diagnosis. Five patients experienced a partial response. Most AEs were grade 1 or 2. Three patients had grade
3 AEs (abdominal distension or pain, fatigue, ascites, odynophagia,
oral sores, and biliary duct dilation) and 4 patients had grade 3 laboratory values (white blood cell count and bilirubin, alkaline phosphatase, and albumin levels). Two patients experienced grade 4 AEs,
1 had peripheral neuropathy, and 1 had elevated ALT and AST levels
suggesting post-radioembolization hepatitis.
Conclusion
Overall, radioembolization with Y-90 resin was safe, with few serious
AEs. Survival in this retrospective study was promising, given the
generally poor prognosis for pancreatic adenocarcinoma; however,
further investigation is needed.

P-396
Preoperative portal vein embolization (PVE) with major liver
resection vs associating liver partition and portal vein ligation
for staged hepatectomy (ALPPS) in advanced malignant hepatobiliary disease: a single-center experience
J.A. Flores Mendez1, R. García Marcos2, J.J. Martínez Rodrigo2,
M. Cifrian Perez3, D. Pérez Enguix4
1Radiology, Hospital La Fe, València, Spain, 2Hospital Universitari
i Politécnic La Fe, Valencia, Spain, 3Radiology, Hospital General
Castellón, Castellón, Spain, 4Vascular & Interventional Radiology,
Hospital Universitario y Politécnico La Fe, Valencia, Spain
Purpose
Compare the efficacy and safety of preoperative portal vein embolization (PVE) with liver resection and associating liver partition and
portal vein ligation for staged hepatectomy (ALPPS).
To identify their main advantages and disadvantages.
To analyze the experience and results in our center.
Material and methods
The design of this study was descriptive, retrospective, and crosssectional. Between January 2012 and December 2015, we analyzed
26 patients with advanced malignant liver disease: 73% (19/26)
patients with metastatic carcinoma and 27% (7/26) patients primary
hepatobiliary disease. A total of 62% (16/26) patients were treated
with PVE with hepatic resection and 38% (10/26) patients were
treated with ALPPS.
Results
The time to hypertrophy, calculated using a linear regression model,
was 8 days for the ALPPS group and 32 days for the PVE group (p
< 0.001). No differences were observed between the groups in the
increase in the volume of the future liver remnant (FLR). Recurrencefree survival, measured from the date of hepatic resection until the
date of radiographic detection of recurrence, was 77% for PVE and
12.5% for ALPPS groups (p < 0.001). The probability of recurrence,
calculated using the logistic regression model, was 0.7 for the ALPPS
group and 0.19 for the PVE group (p < 0.05) at a confidence interval
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of 95%. The overall survival rate for 1 year, determined using the
Kaplan–Meier method, was 80% for the PVE group and 40% for the
ALPPS group.
Conclusion
The PVE method obtains a hypertrophy of FLR similar to that
obtained by the ALPPS method; however, it requires more time. The
PVE group has a lower probability of recurrence and higher overall
survival that the ALPPS group.

P-397
Usefulness of CT arterial portogram (CTAP) in patients undergoing radioembolization with Y-90
R.K. Muli Jogi1, S. Chandramohan2, A. Gogna3, T.A.J. Urlings2,
C.W. Too2, N. Venkatanarasimha2, S. Leong3, K. Damodharan2,
F.G. Irani2
1Interventional Radiology, Singapore General Hospital, Singapore,
Singapore, 2Diagnostic Radiology, Singapore General Hospital,
Singapore, Singapore, 3Radiology, Singapore General Hospital,
Singapore, Singapore
Purpose
CT arterial portography (CTAP) has been shown to be superior to
conventional multiphase contrast-enhanced CT and MRI in detecting hepatic tumours. It can potentially change management, but
its role in patients undergoing radioembolization with Y-90 has not
been described.
Material and methods
Patients who underwent CTAP during Tc99m MAA workup prior to
radioembolization for various hepatic tumours between June 2010
and June 2015 were identified.
CTAP appropriateness criteria were drawn. The criteria included
suboptimal diagnostic scan, non-specific lesions on diagnostic
scan, long interval between diagnostic scan and Tc99m MAA, unilobar disease, and large tumours with possible extrahepatic arterial supply and/or supply from more than one hepatic artery. Based
on these, patients were stratified into three categories: most appropriate, appropriate, and least appropriate. The diagnostic studies in
these patients were compared with CTAP, and its effect on further
management was analysed.
Results
Eighty-seven patients underwent CTAP during Tc 99m MAA workup.
CTAP was considered most appropriate in 16% (n = 14), appropriate in 25% (n=22), and least appropriate in 59% (n=51). CTAP significantly affected management in 71% of patients in the most appropriate group and 23% in the appropriate group and had no impact
in least appropriate group.
Conclusion
CTAP is a valuable test in selected patients, but the criteria for its
appropriateness has not been described before. It can significantly
affect management when used selectively, thereby reducing the
cost, time spent, and radiation exposure.

P-398
Retrospective analysis of a cohort of patients with unresectable HCC treated with SIRT and liver transplant
A. Paladini1, G. Pizzi2, G.E. Vallati2, V. Anelli2
1Radiology, Policlinico A. Gemelli, Rome, Italy, 2Interventional

Radiology, Istituto Nazionale Tumori Regina Elena, Rome, Italy
Purpose
The aim of our study is to evaluate the radiological and clinical
results of SIRT and hepatic transplant in 22 patients (Pts) with unresectable hepatocarcinoma (HCC). We analyzed the role of SIRT as a
“bridging” or “downstaging” endovascular therapy for Pts with intermediate/advanced HCC.

Abstract Book
Material and methods
We evaluated 274 Pts with unresectable HCC treated with yttrium-90
resin microspheres between 2008 and 2016. Of these, 22 Pts showed
a such a good response to treatment (complete or partial) that they
became eligible for hepatic transplant. We followed up Pts after SIRT
with CT at 1–3 and 6 months after therapy. We analyzed the toxicity of SIRT, staging Pts from a radiological and clinical point of view.
Results
Overall, 8.02% of Pts with intermediate/advanced HCC had a successful transplant after SIRT, and they are still alive. In 4.4% cases,
SIRT had a downstaging effect on pathology. PR, SD, and PD based
on mRECIST criteria were evaluated in all Pts. Moreover, we evaluated the free survival rate of Pts transplanted and noticed that it was
very similar to the free survival rate of Pts with low-grade HCC who
received a hepatic transplant.
Conclusion
SIRT is a very safe and effective locoregional endovascular therapy.
Although this procedure is not well-known and considered by interventional radiologist and pathologist, we maintain that it has a very
important role as a downstaging and/or bridging therapy in case of
intermediate/advanced HCC. Furthermore, Pts transplanted after
SIRT have a free survival rate same as Pts with low-grade HCC who
have received a hepatic transplant.

P-399
Percutaneous ablation of RAS mutant colorectal liver metastases is associated with high-rate local tumor progression
B.C. Odisio1, S. Yamashita2, S. Huang1, S. Harmoush1, S. Kopetz3,
C. Conrad2, T. Aloia2, K. Ahrar1, M.E. Hicks1, Y.S. Chun2, S. Gupta1,
J.-N. Vauthey2
1Interventional Radiology, The University of Texas MD Anderson Cancer
Center, Houston, TX, United States of America, 2Surgical Oncology, The
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
Purpose
To evaluate the predictive values of RAS mutation status on local
tumor progression (LTP) after percutaneous ablation of colorectal
liver metastasis (CLM).
Material and methods
A retrospective analysis of patients who underwent CT-guided
percutaneous ablation of CLMs from 2004 to 2015 and had a
known RAS mutation status was performed. Patients were evaluated for LTP at CLMs treated with ablation. Multivariate Cox regression analysis was performed to determine factors associated with
LTP-free survival.
Results
Overall, 92 patients with a known RAS mutation status underwent
ablation of 137 CLMs. Thirty-six patients (39%) had a mutant RAS.
LTP rates were 14% (8/56) for patients with wild-type RAS and 39%
(14/36) for patients with mutant RAS (p=0·007). On analysis by individual CLM treated with ablation, LTP rates were 9.3% (8/86) for CLMs
in patients with wild-type RAS and 33% (17/51) for CLMs in patients
with mutant RAS (p=0.0004). LTP occurred earlier and at significantly higher rates for CLMs with diameter <2 cm in patients with
mutant RAS, irrespective of ablation margins, than for CLMs with
diameter <2 cm in patients with wild-type RAS (p=0.0002). Actuarial
LTP-free survival was worse in patients with mutant RAS than in
those with wild-type RAS (3-year LTP-free survival rate: 35% vs.
71%, p=0.001). In multivariate analysis, negative predictors of LTPfree survival were minimal ablation margin <5 mm [hazard ratio
(HR) 2·48, 95% confidence interval (CI) 1·31–4·72; p=0·006] and
mutant RAS (HR 3·01, 95% CI 1·60–5·77; p=0·001).
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Conclusion
The presence of mutant RAS is associated with an earlier and higher
rate of LTP among patients undergoing ablation of CLMs.

P-400
In vivo percutaneous renal microwave ablations: correlation of
diameter with ablation work and ex vivo data
C. Marcelin1, F. Petitpierre2, Y. Le Bras1, N. Grenier2, F. Cornelis3
1Radiology, CHU Bordeaux, Bordeaux, France, 2Radiologie Pr GRENIER,
CHU de Bordeaux, Bordeaux, France, 3Service de Radiologie, Hôpital
Tenon, APHP Radiology, CHU Hôpital Tenon, Paris, France
Purpose
To compare the diameters of in vivo microwave ablation (MWA)
performed in swine kidneys with ex vivo data and to correlate
them with ablation work, a new metric reflecting the total energy
delivered.
Material and methods
In 6 swine kidneys, 18 MWAs were performed successively in vivo
using one to two MWA antennas (MicroThermX, Terumo). Ablations
were created by delivering power (45, 60, or 90 W) for 5, 10, or 15
minutes. Ablation work was defined as sum of (power) * (time) *
(number of antennas) for all phases during an ablation procedure (in
kJ). The kidneys were removed by laparoscopic surgery immediately
after ablation. After sacrifice, ablations zones were evaluated macroscopically, and the maximum diameters were recorded. Results were
compared to ex vivo data by Wilcoxon sum-rank test and correlated
to ablation work by Pearson correlation.
Results
Ablation work ranged from 13.5 to 108 kJ. For a single antenna
(n=12), the in vivo diameter ranged from 12 to 35 mm, and for 2
antennas (n=6), it ranged from 15 to 49 mm. The in vivo diameters
(8.6%±30.1) remained lower than the ex vivo diameters (11.7%±26.5)
on an average, but no significant differences were observed (p=0.31
and 0.44, respectively). Diameters increased linearly with ablation
work either with 1 or 2 antennas, but only moderate correlations
were observed [r=0.43 (−0.19;0.81), p=0.16 and 0.57 (−0.44;0.95),
p=0.24, respectively].
Conclusion
Ablation diameters after in vivo renal MWA increase linearly with
ablation work, but the moderate correlation justifies a careful
imaging monitoring and setting adaptation if needed for optimal
ablation.

P-401
Breast tumors treated with percutaneous image-guided cryoablation: prospective single-center experience of 32 consecutive non-surgical patients
A.I. Alexiev1, R.L. Cazzato1, X. Buy1, S. Ferron1, G. Hurtevent1,
C. Tunon de Lara2, M. Debled3, J. Palussière1
1Radiology, Institut Bergonié, Bordeaux, France, 2Surgery, Institut
Bergonié, Bordeaux, France, 3Oncology, Institut Bergonié, Bordeaux,
France
Purpose
To present our experience of breast cancer patients undergoing
image-guided (US/CT) percutaneous cryoablation, without subsequent surgery.
Material and methods
Non-surgical patients were enrolled following indications of a multidisciplinary board.
We collected the following data:
• Tumors: location, histology, and maximum diameter;
• Procedure: anesthesia, hospitalization duration, and complications; and
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• Follow-up: clinical and radiological (MRI at 3, 12, 18, and 24 months
for evaluation of local recurrence, skin retraction, inflammation, or
burns).
Results
Overall, 32 tumors (30 ductal carcinomas, 2 lobular carcinomas)
were treated in 32 female patients (median age 84 years); 25 of
these tumors had positive hormone receptors, with a median maximal diameter of 15 mm (range 5–28 mm). Overall, 27 patients were
treated under local anesthesia, and only 5 were treated under local
anesthesia with conscious sedation. Hospitalization lasted for 1 day
in 17 cases and 2 days in the remaining. Two (6%) cases of skin necrosis and 5 (16%) cases of hematoma were noted immediately. In one
case (3%), skin retraction was still evident at the 12-month followup. The mean follow-up duration was 19.2 months; MRI at 3 months
showed an incomplete treatment in 6% patients, and in 7%, recurrence was noted at 1 year. At 24 months, 12 patients underwent a
follow-up, wherein 3 of them presented with a distant recurrence
(new breast tumor and lymph node).
Conclusion
Cryoblation of breast tumors is safe with good local control in
elderly patients. Most of the treatments can be performed under
local anesthesia on an outpatient basis.

P-402
Early sorafenib-related biomarkers for the combination treatment of TACE and sorafenib in HCC patients
B.-Y. Zhong1, G.-J. Teng2, C.-F. Ni3
1Interventional Radiology and Vascular Surgery, Zhong-da
Hospital, Southeast University, Nanjing, China, 2Department of

Radiology, Zhong-da Hospital, Southeast University, Nanjing, China,

3Interventional Radiology, First Affiliated Hospital of Soochow

University, Suzhou, China
WITHDRAWN

P-403
Quality of life in patients undergoing repetitive TACE for intermediate-stage HCC
S. Marquardt1, K. Hartrumpf1, T. Werncke1, M. Kirstein2, A. Vogel2,
F.K. Wacker1, T. Rodt3
1Institute for Diagnostic and Interventional Radiology, Hannover
Medical School, Hannover, Germany, 2Clinic for Gastroenterology,
Hepatology and Endocrinology, Hannover Medical School, Hannover,
Germany, 3Radiology, Hannover Medical School, Hannover, Germany
Purpose
To assess quality of life (QoL) changes in patients suffering from
intermediate-stage HCC during repetitive TACE treatments, and to
analyze factors influencing QoL.
Material and methods
We prospectively evaluated QoL in 82 patients undergoing repetitive TACE in a single-center study over 32 months using the validated EORTC QLQ-C30 and EORTC-HCC18 questionnaires before
and 14 days after treatment. QoL changes over the time of repetitive treatment were evaluated using the Wilcoxon signed-rank test.
Patient-related and procedural data as well as tumor response were
analyzed using a common multivariate linear regression model to
reveal factors potentially influencing QoL.
Results
No significant changes in QoL were observed regarding the categories global health (p=0.75), physical functioning (p=0.06), fever
(p=0.41), pain (p=0.41), nausea, and vomiting (p=0.42) throughout a
course of serveral TACE treatments. Tumor response showed no significant influence on changes in QoL (p>0.175). Patients with higher
levels in global health and physical functioning before initial TACE
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showed stronger decrease in these parameters (p<0.01). High initial
levels of pain, nausea, and vomiting were correlated to a reduction
of pain and a significantly smaller increase in nausea and vomiting
with repetitive treatment (p<0.01).
Conclusion
Patients with high initial QoL showed higher than average QoL
decrease, with the overall level still being acceptable. In contrast,
patients with low initial QoL showed no relevant QoL decrease or
even benefit with respect to pain.
Because tumor response did not alter QoL, aggressive TACE treatment is reasonable with respect to both response and QoL.

P-404
Microwave ablation of liver malignancies: a comparison
between effects and early outcomes of percutaneous and
intraoperative approaches under different liver conditions
P. Marra1, F. Ratti2, A. Ambrosi3, M. Colombo1, F. Cipriani2, P. Diana4,
S. Gusmini5, M. Salvioni5, M. Venturini5, L. Aldrighetti2, F. De Cobelli5
1Radiology, Vita-Salute University, San Raffaele Hospital, Milan,
Italy, 2Hepatobiliary Surgery, Vita-Salute University, San Raffaele
Hospital, Milan, Italy, 3Psychology, Vita-Salute University, Milan,
Italy, 4Radiology, Vita-Salute University, Milan, Italy, 5Department of
Radiology and Centre for Experimental Imaging, San Raffaele Scientific
Institute, Milan, Italy
Purpose
Liver thermal ablation is an alternative treatment for hepatocellular
carcinoma (HCC) and secondary liver malignancies. Microwave ablation (MWA) produces large ablation zones (AZs) in a short time; however, AZ prediction is based on preclinical ex vivo models, raising
concerns about reproducibility and safety in humans. We aimed to
investigate the effects produced by a new generation MWA system
on human liver in vivo with different approaches (percutaneous or
intraoperative) and under different liver conditions (cirrhosis or previous chemotherapy treatment) in comparison with manufacturerprovided predictions based on ex vivo animal models. Complete
tumor ablation (CA) and early clinical outcomes were also assessed.
Material and methods
From October 2014, 60 consecutive patients (cirrhotic=31; non-cirrhotic=10; chemotherapy treated=19) with 81 liver nodules (HCC=31;
mets=50) underwent MWA procedures (percutaneous=30; laparotomic=18; laparoscopic=12), with a 2450MHz/100W generator with
Thermosphere-TechnologyTM (EmprintTM, Medtronic). A contrastenhanced CT or MR was performed after one month to assess CA
and measure AZ.
Results
A linear correlation between AZ volumes and ablation times was
observed in vivo, without differences with respect to manufacturerprovided ex vivo predictions for all operative approaches and liver
conditions. Other independent variables (sex, age, nodule location)
showed no relationship when added to the model. Median (IQR) longitudinal and transverse roundness indexes of AZs were 0.77 (0.13)
and 0.93 (0.11), respectively. CA at 1 month was 93% for percutaneous and 100% for intraoperative procedures (p=0.175). Thirty-day
morbidity and mortality were 3% and 0%, respectively.
Conclusion
MWA with Thermosphere-TechnologyTM produces predictable AZs
on human liver in vivo according to manufacturer-provided ex vivo
predictions. In our experience, this new-generation MWA system is
effective and safe to treat liver malignancies in different operative
and clinical settings.
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P-405
Prior hepatectomy predicts local tumor progression and
survival after percutaneous ablation of colorectal liver
metastasis
B.C. Odisio1, S. Yamashita2, S. Huang1, S. Kopetz3, K. Ahrar1,
Y.S. Chun2, C. Conrad2, T. Aloia2, M.E. Hicks1, S. Gupta1,
J.-N. Vauthey2
1Interventional Radiology, The University of Texas MD Anderson Cancer
Center, Houston, TX, United States of America, 2Surgical Oncology, The
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
Purpose
To evaluate if the currently utilized hepatic resection criteria for
patients with colorectal liver metastasis (CLM) promotes patient
selection with optimal tumor biology translated in low rates of local
tumor progression (LTP) at CLM developed post-resection treated
with percutaneous ablation (PA).
Material and methods
Eighty-two consecutive patients with 97 post-resection CLMs
treated with PA during 2004–2014 were included. Local tumor progression-free survival (LTPFS) from the time of PA between patients
with (n=49) and without (n=33) history of hepatic resection were
analyzed. Multivariate Cox regression analysis was utilized to identify factors associated with LTPFS by imaging.
Results
Median overall follow-up period for the present study was 28
months (range, 4.5–132). Three-year actuarial LTPFS was better in
patients with a prior history of hepatic resection when compared to
patients without history of hepatic resection (73% vs 34%, P<0.001).
Three-year recurrence-free survival (RFS) at any organ (23% vs 9.1%,
P=0.02) and overall survival (OS) (78% vs 48%, P=0.003) were also
better in patients with prior hepatic resection. Multivariate analysis
identified negative predictors for LTPFS; no prior history of hepatic
resection [hazard ratio (HR) 2.35, 95% confidence interval (CI) 1.02–
5.45; P=0.045], minimal ablation margin <5 mm (HR 2.4, 95% CI 1.18–
4.87; P=0.016), and RAS mutant type (HR 2.65, 95% CI 1.18–5.94;
P=0.019).
Conclusion
History of hepatic resection for CLM is associated with improved
LTPFS, RFS, and OS after PA of patients with CLMs. Such findings suggest inherent differences in tumor biology among the surgical and
non-surgical populations and its related outcomes.

P-406
Cryoablation of T1b renal tumors: a single-center experience
of 27 consecutive patients
S. Hebbadj1, R.L. Cazzato2, G. Tsoumakidou3, G. Koch1,
J. Caudrelier4, J. Garnon1, A. Gangi4
1Interventional Radiology, University Hospital of Strasbourg,
Strasbourg, France, 2Imagerie Interventionelle, Hopitaux Universitaires
de Strasbourg, Strasbourg, France, 3Non-Vascular IR, University Hospital
of Strasbourg, Strasbourg, France, 4Imagerie Interventionnelle, NHC,
Strasbourg, France
Purpose
To study the safety and efficacy of percutaneous image-guided
cryoablation (CA) of T1b renal tumors.
Material and methods
This is a single-center, retrospective, observational study of T1b renal
tumors treated with percutaneous image-guided (CT or MRI) CA
between 2008 and 2016 in a population of non-surgical candidates.

C RSE

CIRSE 2017
Technical success, complications, primary local tumor control (LTC),
and overall survival were carefully investigated.
Results
Twenty-seven patients (12 female, 15 male; mean age 72.3 ± 14.3
years; range 32–91) with 27 biopsy-proven T1b renal tumors were
treated in 27 consecutive sessions. The mean maximum diameter
of target tumors was 47.9 ± 6.3 mm (range 41–63). Hydro- or carbodissection of nearby non-target organs was applied in 22 (77.8%)
cases. Technical success was 87.5%. Primary LTC was 94.4%, 93.3%,
91.6%, 77.7%, and 50% at the 6-, 12-, 18-, 24-, and 36-month followups, respectively. Three patients showed signs of local recurrence at
the 6-, 24-, and 36- month follow-ups. Nine patients reported one
or more complications (33.3%; seven haemorrhagic): 8 grade I-II and
one grade III-IV. One patient died 24 months after CA due to the
metastatic evolution of his kidney cancer.
Conclusion
CA of T1b renal tumors is an effective treatment, with optimal LTC
rates at the early and mid-term follow-ups; however, due to the
lack of long-term data, it should be strictly reserved to non-surgical candidates. Complications (mostly hemorrhagic) are frequent,
but in most of the cases, they are self-limiting, thus needing only
surveillance.

P-407
Transarterial chemoembolization of liver metastasis from
uveal melanoma using melphalan and calibrated microspheres: treatment response and complications
X. Carle1, P. Chevallier2, A. Rudel3, L. Gastaud4, J. Thariat4
1Alpes Maritimes, Hôpital Pasteur 2, Nice, France, 2Radiologie, CHU
Archet, Nice, France, 3Radiology, CHU Nice Archet 2, Nice, France, 4Alpes
Maritimes, Centre Antoine Lacassagne, Nice, France

Purpose
To investigate the efficacy and safety of hepatic transarterial chemoembolization (TACE) using melphalan and microspheres in patients
with liver metastasis from uveal melanoma (UM).
Material and methods
This monocentric retrospective study was conducted from 2006 to
2016, including 35 consecutive patients with liver metastasis from
ocular melanoma treated by TACE using melphalan and calibrated
microspheres (250µm). Radiological response was assessed according to RECIST 1.1, m RECIST, and EASL based on contrast-enhanced
computed tomography (CT) or magnetic resonance imaging (MRI).
The primary endpoint was the overall survival (OS). Liver metastasis response (LMR) and complications evaluated with the common
terminology criteria for adverse events (CTCAE) were secondary
endpoints.
Results
The 35 patients underwent 139 TACEs (mean, 4.0 sessions; range 1–9)
with an OS of 22.5 months (range 2–63). LMR combining partial and
complete response was 46%, 90%, and 90% with RECIST 1.1, mRECIST, EASL, respectively. There were 24 major complications (CTCAE
> 3) in 14 patients, including 2 deaths due to septic shock.
Conclusion
For patients with liver metastases from UM, TACE using melphalan
showed good results on OS compared to those observed in previous
reports and good results on LMR, with an acceptable rate of complications. This treatment seems to shift the prognosis for most of
patients to other secondary locations.
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P-408
Clinical outcomes following percutaneous thermal ablation of
hepatocellular adenomas
O. Mironov1, A. Jaberi1, R. Beecroft1, J.R. Kachura2
1Joint Department of Medical Imaging, University Health Network,
Toronto, ON, Canada, 2Medical Imaging, Toronto General Hospital,
Toronto, ON, Canada

Purpose
To assess the safety and efficacy of percutaneous thermal ablation
for the treatment of hepatocellular adenomas.
Material and methods
Ethics board approved, single-arm, retrospective, cohort study
of patients with pathologically proven hepatocellular adenomas
treated with percutaneous thermal ablation at a tertiary referral center from 1999 to 2016. Demographic, procedural, and outcome data
were collected and summarized with appropriate measures of central tendency and dispersion. Complications were graded as per
the SIR reporting guidelines. Primary and secondary efficacies were
based on postprocedural imaging.
Results
Thirty-six patients (4 male, 32 female) with a median age of 35
years underwent 44 procedures for the treatment of 58 tumors.
Of these, 22% had a history of adenoma-related hemorrhage. The
median tumor size was 2.1 cm (95% CI: 1.0–5.2). Majority of the treatments were provided on an outpatient basis under moderate sedation using radiofrequency ablation with ultrasound guidance. The
median procedure time was 85 minutes. There were two immediate postprocedural hemorrhages (4.5% per procedure). During
a median follow-up of 1.7 years (95% CI: 0.2–8.0), there were no
instances of malignant transformation, adenoma-related hemorrhages, or deaths. The primary and secondary efficacy rates were
88% and 100%, respectively.
Conclusion
Thermal ablation for the treatment of hepatocellular adenoma had
primary and secondary efficacy rates of 88% and 100%, respectively. The complication rate was 4.5%. The clinical efficacy during a
median follow-up of 1.7 year was 100%.

P-409
Outcomes of percutaneous CT-guided cryoablation of renal
neoplasms: volumetric analysis of the ice ball to lesion ratio as
a predictor of recurrence
A.Z. Vance1, U. Nwosu1, C. Fedele1, A. Graif1, G. McKenna1,
C.J. Grilli2, M.J. Garcia3, S. Putnam1, D.A. Leung1
1Vascular & Interventional Radiology, Christiana Care Health System,
Newark, DE, United States of America, 2Interventional Radiology,
Christiana Care Hospital, Newark, DE, United States of America,
3Interventional Radiology, EndoVascular Consultants, LLC, Wilmington,
DE, United States of America
Purpose
To evaluate the safety and efficacy of CT-guided cryoablation of
renal neoplasms and identify factors predictive of clinical success.
Material and methods
A retrospective analysis of patients undergoing percutaneous
CT-guided cryoablation of renal masses between 2008 and 2016 at
a single center. Endpoints included technical success, freedom from
recurrence, survival, and adverse events. In addition, 3D quantitative
analysis of the ratio of ice ball to lesion volume was performed.
Results
Overall, 108 renal neoplasms in 100 consecutive patients (63 male
and 37 female, mean age 67 years) were enrolled in the study. The
mean lesion diameter was 3.04 cm (range 1–6.5 cm), with a mean
lesion volume of 14.32 cm3. The mean number of probes used was
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2.98. The mean ice-ball volume was 33.26 cm3. Fifty-four lesions
demonstrated medullary involvement (50%). Hydrodissection
was required in 13 lesions (12%) due to proximity of bowel loops.
Technical success was achieved in 107 of the 108 lesions (99%). Major
bleeding occurred in 3 patients requiring transfusions. There was a
single 30-day mortality not directly related to the procedure. Mean
follow-up was 13 months. Local recurrence was noted in 4 of 100
patients (4%), while secondary lesions in the contralateral kidney
were observed in 3 patients (3%). The mean ratio of ice-ball volume
to lesion volume at the index procedure was 1.10 in patients with
recurrent lesions and 2.37 in patients without recurrent lesions.
Conclusion
Percutaneous CT-guided cryoablation is a safe and effective procedure for the treatment of renal neoplasms. An ice ball to lesion volumetric ratio of <1.5 may be predictive of recurrence.

P-410
Efficiency and clinical outcomes of stents loaded with 125
iodine seeds for unresectable oesophageal cancer: a multicentre, retrospective analysis
J. Qin, G.-J. Teng, H.-D. Zhu
Department of Radiology, Zhong-Da Hospital, Southeast University,
Nanjing, China
Purpose
To explore the risk factors associated with the clinical outcomes in
patients with unresectable oesophageal cancer who underwent 125
iodine (125I) seed-loaded irradiation stent placement.
Material and methods
Patients with oesophageal cancer treated with 125I irradiation stent
because of progressive dysphagia between June 1, 2012 and March
31, 2016 in 5 hospitals at China were included in this retrospective
study. Univariate and multivariate analyses were performed to identify the associations between the pretreatment characteristics and
the clinical outcomes in terms of the overall survival, relief from dysphagia and the complications after stent insertion.
Results
A total of 201 patients were included. Histology of tumour (squamous-cell carcinoma vs adenocarcinoma; p=0.046), Eastern
Cooperative Oncology Group (ECOG) performance status scores (0-1
vs. 2-3; p=0.013) and serum total protein (TP) concentration (≥66g/L
vs <66g/L) were identified as the independent risk factors associated with the overall survival. For the relief of dysphagia, age (≥71
years vs <71 years), tumour location (superior vs inferior), tumour
node metastases (TNM) classification (IV vs II) and T stage (T4 vs T3)
were the independent risk factors. No significant association was
found between the composite complications and the pre-treatment
characteristics.
Conclusion
Among patients with unresectable oesophageal cancer who
underwent a 125I seed-loaded irradiation stent placement, those
with squamous-cell carcinoma, ECOG scores of 0-1 and higher
TP (≥66g/L) could achieve longer overall survival; young patients
(<71years), inferior segment tumour, TNM stage II and T3 stage may
benefit most in terms of relief from dysphagia using this therapy.
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P-411
Initial assessment of clinical feasibility, safety and efficacy
of NanoKnife irreversible electroporation (IRE) in the focal
treatment of localised renal cell carcinoma (RCC) with delayed
interval tumour resection (IRENE trial)
B. Friebe1, J. Ricke1, M. Pech1, F. Fischbach1, J. Jürgens1, S. Blaschke2,
D. Schindele2, S. Siedentopf3, J. Köllermann4, M. Schostak 2,
U.-B. Liehr2, J.J. Wendler2
1Radiology, University Clinic Magdeburg, Magdeburg, Germany,
2Urology, University Clinic Magdeburg, Magdeburg, Germany,
3Pathology, University Clinic Magdeburg, Magdeburg, Germany,
4Pathology, Sana Clinic Offenbach, Offenbach, Germany
Purpose
To evaluate the feasibility, adverse event profile, functional outcome
and efficacy of focal irreversible electroporation (IRE) for pT1a renal
cell carcinoma (RCC) in consecutive patients of the first prospective,
monocentric phase 2a pilot ablate-and-resect study (IRENE trial).
Material and methods
Seven patients (mean age 68 years; ECOG 0-1; Charlson Score 0-2)
with biopsy-proven RCC pT1a cN0cM0 and a mean tumour size of
22 mm (range 15–39) underwent percutaneous CT-guided, ECGtriggered IRE under general anaesthesia and deep muscle paralysis with 3–6 monopolar electrodes followed by complete surgical
resection 28 days after IRE. Multiparametric MRI was performed 1
day before as well as 2, 7, 27 and 112 days after IRE.
Results
Technical feasibility was achieved in all patients, but electrode
placement and ablation were complex with a mean overall procedure time of 129 min. There were no major procedure-related complications. In all cases, MR imaging demonstrated a complete coverage of the tumour area by the ablation zone. Resection exhibited in
4/7 cases with ypT0V0N0Pn0R0 and 3/7 cases with ypT1aV0N0Pn0R1
due to microscopic residual tumour areas with viable or uncertain
viable tumour cells. The best indicator of response in MR seemed to
be reduction of enhancement. Renal function after IRE was retained
in all cases with no urinary leakage or retention, no renal infarction and no significant change in creatinine. Mean follow-up of 25
months had no evidence of local recurrence or metastasis.
Conclusion
Renal percutaneous NanoKnife IRE appears to be a safe treatment
for SRM but needs a high procedural effort and further studies for
certain repeatable ablations.

P-412
New treatment for prostate cancer: prostatic artery
chemoembolization
J.M. Pisco1, T. Bilhim1, P. Ribeiro2, A. Brigas3, L. Fernandes1,
N.V. Costa1, A.G. Oliveira4
1Interventional Radiology, Saint Louis Hospital, Lisbon, Portugal,
2Oncologia, Hospital da Cruz Vermelha, Benfica, Portugal,
3Departamento de Bioquímica, Universidade do Algarve, Algarve,
Portugal, 4Biostatistics Department and Department of Pharmacy,
Universidade Federal do Rio Grande do Norte, Caicó, Brazil
Purpose
To evaluate the outcome of prostatic artery chemoembolization
(PACE) in patients with prostate cancer (Pca).
Material and methods
Between March 2015 and February 2017, 30 patients with Pca underwent PACE. Gleason score ranged between 6 and 10, and staging
was T2NoMo.
For PACE, Chelidonium majus mother tincture 1cc and docetaxel
1cc mixed with lipiodol 0.5 were injected in prostatic arteries.
In the last 10 patients, Chelidonium majus 0.5cc was mixed with
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docetaxel 1cc and lipiodol 0.5cc and injected through the same
route. Embolization of these arteries was performed with 150–300µm embospheres.
Results
Mean patient age was 68.4 years. Patients (5, 16.7%) whose PSA did
not decrease under 2 ng/mL after PACE were considered to have
experienced initial biochemical failure. Of the 25 patients with technical success, there were 20 (80%) initial biochemical successes and
2 (10%) biochemical failures in a short term within 12 months. At this
time, there were 7 (28%) patients with biochemical failure and 18
(72%) patients with biochemical success. Twelve patients were evaluated at mid-term between 12 and 18 months, with 2 (10%) midterm failures. Among the 25 patients with technical success, there
were 16 (64%) with biochemical success. There was a major complication, bladder wall ischemia, treated by surgery.
Conclusion
PACE for Pca is a new, safe, and promising outpatient procedure,
with good short- and mid-term results.

P-413
Advanced-stage hepatocellular carcinoma: who will benefit
from the treatment using TACE monotherapy compared with
that using TACE plus sorafenib?
B.-Y. Zhong1, C.-F. Ni2, G.-J. Teng3
1Interventional Radiology and Vascular Surgery, Zhong-da Hospital,
Southeast University, Nanjing, China, 2Interventional Radiology, First
Affiliated Hospital of Soochow University, Suzhou, China, 3Department
of Radiology, Zhong-da Hospital, Southeast University, Nanjing, China
WITHDRAWN

P-414
Catheter Directed Computed Tomography Hepatic
Angiography for Yttrium-90 Selective Internal Radiotherapy of
Hepatocellular Carcinoma: Correlation with SPECT-CT and its
impact on coiling rates, safety and efficacy
W.X.T. Goh1, S. Leong2, C.W. Too2, Z.R. Lee3, T.S.S. Ng3,
H.G.R. Lo2, K.H. Tay2, J.M.X.S. Chan2, A. Gogna2, F.G. Irani2,
N.K. Venkatanarasimha2, S.H.K. Loke4, K.H.P. Chow5, C.E.D. Ng4,
T.A.J. Urlings2, A. Patel2, K. Damodharan2, L.H.W. Toh2, B.S. Tan2
1Duke-NUS Medical School, Singapore, Singapore, 2Diagnostic
Radiology, Singapore General Hospital, Singapore, Singapore,
3Yong Loo Lin School of Medicine, National University of Singapore,
Singapore, Singapore, 4Nuclear Medicine and PET, Singapore General
Hospital, Singapore, Singapore, 5Division of Surgical Oncology,
National Cancer Centre, Singapore, Singapore
Purpose
To evaluate the use of catheter directed intra-arterial computed
tomography hepatic angiography (CD-CTHA) in reducing the rate of
prophylactic embolization of extrahepatic vessels in patients undergoing Yttrium-90 selective internal radiotherapy (Y-90 SIRT) of hepatocellular carcinoma (HCC).
Material and methods
Between May 2010 to June 2015, 186 patients undergoing Y-90 SIRT
with resin microspheres for HCC were analyzed. All procedures were
performed in a hybrid-CT and digital subtraction angiography unit.
CD-CTHA was performed for these patients during exploratory
hepatic angiography. Selective prophylactic embolization of extrahepatic vessels was performed if extrahepatic enhancement was
seen on CD-CTHA or if an extrahepatic vessel was deemed to be too
close to the final catheter position for Y-90 microsphere delivery.
Results
Thirty-five patients (18.8%) required selective embolization of extrahepatic vessels, which was lower than rates reported in literature
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that performed Y-90 SIRT without CD-CTHA (36.8-80%, p<0.001).
Technical success of Y-90 SIRT, as defined by tumour uptake assessed
by bremsstrahlung SPECT/CT, was 99.5%. Extrahepatic uptake of
Y-90 microspheres on bremsstrahlung SPECT/CT was 1.1% (n=2, gastric and gallbladder). These two patients were monitored closely and
were discharged without any complications. Two separate patients
(1.1%) developed radiation gastritis, and one separate patient (0.5%)
developed radiation pneumonitis. These rates were below the
threshold suggested by the Society of Interventional Radiologists’
Quality Improvement Guidelines (3.0%, and 1.0% respectively).
Median survival of 13.1 months (95% CI 8.5-17.0 months) was comparable to survival rates reported in literature.
Conclusion
The use of CD-CTHA in Y-90 SIRT of HCC reduces the rate of prophylactic embolization of extrahepatic vessels while maintaining a
high technical success rate of treatment and a favorable side effect
profile.

P-415
Idarubicin-loaded DC Bead® for chemoembolization of HCC:
interim analysis of IDASPHERE II (FFCD 1307) multicenter
single-arm phase II trial
B. Guiu1, P. Chevallier2, P. Merle3, M.-A. Pierredon Foulongne1,
A. Rode4, A. Bouvier5, O. Guillaud6, P.-J. Valette7, J. Dumortier6,
J.-P. Joly8, E. Nguyen Khac8, T. Yzet8, M. Lartournerie9, J.-C. Barbare8,
M. Boulin10, S. Manfredi9
1Radiology, St-Eloi University Hospital, Montpellier, France, 2Radiologie,
CHU Archet, Nice, France, 3Gastroenterology, CHU Lyon - Croix Rousse,
Lyon, France, 4Radiology, CHU Lyon - Croix Rousse, Lyon, France,
5Radiology, CHU ANGERS, Angers, France, 6Service HGE, CHU Edouard
Herriot, Lyon, France, 7Radiology, CHU LYON SUD, Pierre Benite, France,
8Service HGE, CHU Amiens - Hôpital Nord, Amiens, France, 9Service
HGE, CHU Le Bocage, Dijon, France, 10Department of Pharmacy, CHU
Le Bocage, Dijon, France
Purpose
The primary endpoint was to assess the objective response (OR) rate
at 6 months after trans-arterial chemoembolization (TACE) for HCC
using the idarubicin-loaded DC Bead®.
Material and methods
TACE sessions (1–4) were performed using 10mg of idarubicin
loaded in the 100–300-µ DC Bead®. Toxicity assessed according to
NCI-CTCTAE v4.0. or evaluated by MRI centralized review using mRECIST criteria was the primary endpoint. The study involved a 2-step
Fleming design (H0: OR at 25% at 6 months vs H1: 40%, power=90%,
one-sided: α=5%). Forty-six patients (pts) were included for the
interim analysis (91 pts initially planned), and 44 pts were evaluable.
Results
Forty-six pts (median age: 71 years range: 44–89 years; male: 87%;
Child A: 80%) were enrolled in 7 centers. Performance status was 0
in 83%, 1 in 15%, and 3 in 2%. BCLC status was A in 10.9%, B in 76.1%,
and C in 13%. Bilobar disease was reported in 51%, with >3 HCC nodules in 53.5% pts. Complete response, partial response, and stable disease were observed in 6 (13.6%), 16 (36.4%), and 4 (9.1%) pts,
respectively. OR rate at 6 months was 50% (90% CI: 36.8%–63.2%).
The trial was stopped at interim analysis because of efficacy: OR was
achieved in 22 pts (19 pts or more were expected). In term of toxicities, 72% of the patients had at least one grade 3-4 toxicity, mainly
transaminase increase.
Conclusion
TACE of HCC using the idarubicin-loaded DC Bead® is well-tolerated
and provides a 50% objective response rate at 6 months. A randomized phase 3 trial is warranted.
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P-416
Chemoembolization adopting polyethylene glycol drugeluting embolics loaded with doxorubicin for the treatment of
hepatocellular carcinoma
C. Aliberti1, R. Carandina1, D. Sarti2, E. Pizzirani1, G. Ramondo1,
L. Mulazzani3, G. Fiorentini2
1Oncology Radiodiagnostics, Oncology Institute of Veneto, Institute
for the Research and Treatment of Cancer (IRCC), Padova, Italy,
2Oncology-Hematology, Azienda Ospedaliera Ospedali Riuniti Marche
Nord, Pesaro, Italy, 3Diagnostics for Images Unit and Interventional
Radiology, Azienda Ospedaliera Ospedali Riuniti Marche Nord, Pesaro,
Italy
Purpose
To study the efficacy and tolerability of transarterial chemoembolization (TACE) using polyethylene glycol (PEG) drug-elutable microspheres loaded with doxorubicin for the treatment of hepatocellular carcinoma (HCC).
Material and methods
Eighty-four patients with unresectable HCC by tumor board were
assigned to TACE and treated with polyethylene glycol drug-elutable (PEG) embolics loaded with doxorubicin. Patients were prospectively enrolled and included 32 (76%) males and 10 (24%)
females. Median sample age was 65 years (range 42–83). Patients
were treated with 50 mg of doxorubicin loaded in 2 ml of PEG
embolics (diameter 100±25 µm) that were infused via the chemoembolization method. Data collected included previous cancer therapy,
tumor size, number of lesions and TACE, tumor response (1, 3, and
6 months), type and intensity of adverse events, and quality of life
(QoL).
Results
One month following TACE, tumor response rate was 79% [complete response (CR)=50%, partial response (PR)=29%, stable disease
(SD)=17%, and progressive disease (PD)=5%]. At 3 months, CR=48%,
PR=24%, SD=24%, and PD=3%. At 6 months, CR, PR, SD, and PD were
43%, 19%, 29%, and 10%, respectively. TACE was well-tolerated by all
patients with evidences of no procedure complications or systemic
drug-related side effects. Fever (33%), transaminase rise (17%), and
pain (35%) were the most frequent side effects, with a mostly mild
intensity (G1-2). QoL was 80 at 1 month after TACE and 81 and 82 at
3- and 6-month time points, respectively.
Conclusion
Data suggest that PEG embolics are efficacious and safe for the
treatment of HCC, as indicated by the good tolerability, QoL, and
high tumor response.

P-417
Percutaneous ablation of hepatic dome tumours through the
transpulmonary pathway
J.S. Toro
Hospital Reina Sofia, Cordoba, Spain
Purpose
To retrospectively analyse the safety and efficacy of transpulmonary
percutaneous ablation, both radiofrequency (RF) and microwave
(MW), in managing hepatic dome tumours.
Material and methods
We treated 27 hepatic dome tumours from 21 patients (with a mean
age of 66 years). The tumours were subjected to transpulmonary
tomography-guided thermal ablation (RF or MW) in a single session.
Sixteen of these tumours were hepatocarcinomas (HCC) and 11 were
metastases (Mx) of colorectal cancer diagnosed by biopsies or imaging techniques. Follow-up was conducted 1 month after the ablation and subsequently at various times through computed tomography (CT) or magnetic resonance imaging (MRI) of the liver.
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Results
The mean follow-up time was 7 months (1–14 months), and full
response was achieved in 71% of the treated patients (60% of the
HCCs and 40% of the Mx). The presence of pneumothorax was
observed in 8 patients (38%; 50% of these patients had HCCs and
the other 50% had Mx) during the ablation session, which spontaneously resolved without the need of a drainage catheter. There were
no other complications in the subsequent check-ups.
Conclusion
Transpulmonary percutaneous thermal ablation (RF or MW) of
hepatic dome tumours appears to be a safe and effective technique.

P-418
Contrast-enhanced ultrasonography-guided radiofrequency
ablation of hepatic neoplasms
E. Nzekwu1, K. Kunimoto2, B. Bao3, J. Wong1
1Department of Radiology, University of Calgary, Calgary, AB, Canada,
2Department of Health Sciences, University of Calgary, Calgary, AB,
Canada, 3Faculty of Medicine, University of Alberta, Calgary, AB,
Canada

Purpose
The objective of this retrospective study is to evaluate the efficacy
of contrast-enhanced ultrasound (CEUS) in guiding the treatment of
hepatocellular carcinomas (HCCs) and hepatic metastases with percutaneous radiofrequency ablation (RFA).
Material and methods
From January 2010 to December 2015, a single-center retrospective review of all RFAs performed at our institution was conducted. In total, 295 RFA procedures were performed, of which 59
were CEUS guided with a total of 49 patients [39 males, average
age 62.5 years (range: 32–87)] presenting with an average of 1.3
lesions. Preoperative baseline imaging was performed with computed tomography (CT) or magnetic resonance imaging (MRI).
Intraoperatively, CEUS images were compared to US images performed at the same RFA session to determine the ability of CEUS to
increase the visualization of lesions. The efficacy of the treatment
was evaluated with follow-up imaging for the presence of residual
or recurrent disease.
Results
Following the administration of a contrast agent, CEUS allowed
for increased visualization in 54 (91.5%) cases, as indicated by the
increased flow signals or newly appeared signals. This enabled targeted treatment of the lesion, previously poorly appreciated on
preoperative imaging. With an average of 207 days of follow-up, 12
(20.3%) of the targeted lesions were incompletely treated or missed
despite improved visualization, as evidenced by recurrence on follow-up imaging. These lesions required reintervention, which was
subsequently successful in 100% cases.
Conclusion
CEUS increases visualization and provides better characterization of
hypervascular hepatic lesions not well-appreciated on conventional
US. Hence, this retrospective study suggests that CEUS is a promising adjunct to conventional image-guided hepatic RFAs.

P-419
Two-dimensional perfusion angiography of hepatocellular
carcinoma before and after chemoembolization
H.-O. Kim, N.Y. Yim, J.K. Kim, Y.J. Kang, B.C. Lee
Radiology, Chonnam National University Hospital, Gwangju, Korea
Purpose
To evaluate the quantifiable changes of two-dimensional perfusion
angiography for transarterial chemoembolization (TACE) in patients
with hepatocellular carcinoma (HCC).
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Material and methods
This prospective study included 70 TACE patients diagnosed with
HCC from November 20, 2015 to March 31, 2016. Intraprocedural
two-dimensional perfusion angiography (Allura Xper FD20, Philips
Healthcare) was performed in a single session before and after
TACE. Multiphasic preprocedural and postprocedural CT scans were
reviewed. Index lesions were defined as all discrete lesions ≥ 1.5
cm. The pre- and post-area under the curve (AUC) analysis utilized
regions of interest of representative portions of the tumor obtained
on a workstation and then compared the results using paired t-tests.
The correlation between change in AUC and objective response was
evaluated for significance using one-way ANOVA on ranks.
Results
Eighty lesions meeting the inclusion criteria were identified in 70 patients. A statistically significant change in average
tumoral AUC (ΔAUC) was identified after chemoembolization
(ΔAUC=10795.7±9631.1, p<0.001). The largest ΔAUC was present in
the tumors that showed complete response (CR) to treatment on follow-up imaging (16816.1±10128.4). The ΔAUC was significant in the
CR, PR, and SD groups (p<0.01). Amongst all lesions evaluated, a significant relationship was identified between the ΔAUC and tumor
response according to RECIST 1.1 criteria using one-way ANOVA testing on ranks (p<0.001).
Conclusion
Two-dimensional perfusion angiography demonstrates quantifiable
changes in physiological parameters. Assessment of these changes
may be used for point-of-care analysis of treatment efficacy, suggesting a need for an additional on-table treatment.

P-420
Chemoembolization with drug-eluting beads loaded with
doxorubicin for the treatment of cholangiocarcinoma
C. Aliberti1, R. Carandina1, D. Sarti2, E. Pizzirani1, G. Ramondo1,
L. Mulazzani3, A. Felicioli3, G. Fiorentini2
1Oncology Radiodiagnostics, Oncology Institute of Veneto, Institute
for the Research and Treatment of Cancer (IRCC), Padova, Italy,
2Oncology-Hematology, Azienda Ospedaliera Ospedali Riuniti Marche
Nord, Pesaro, Italy, 3Diagnostics for Images Unit and Interventional
Radiology, Azienda Ospedaliera Ospedali Riuniti Marche Nord, Pesaro,
Italy
Purpose
To report clinical outcomes of transarterial chemoembolization
(TACE) using drug-eluting beads (DEBs) loaded with doxorubicin
for the treatment of unresectable intrahepatic cholangiocarcinoma
(CCA).
Material and methods
We treated 127 patients with doxorubicin via TACE. Inclusion criteria were diagnosis of unresectable CCA, indication for TACE, performance status (PS) 0–2, >3 months of life expectancy, older than 18
years, and written consent. TACE was performed using DEBs in 109
(86%) patients and polyethylene glycol (PEG) drug-eluting beads
loaded with doxorubicin in 18 (14%) patients.
Results
Tumor response among the sampled 127 patients was partial
response (PR) in 19 (15%) patients, stable disease (SD) in 101 (80%)
patients, and progressive disease (PD) in 7 (5%) patients 3 months
after therapy, and no complete response was observed. There were
differences between the type of embolics: PR was 7% in the DEB and
77% in the PEG group. SD was 88% in the DEB and 8% in the PEG
group. PD was 5% in the DEB and 15% in the PEG group. Most frequent side effects were abdominal pain, fever, nausea, and transaminase increase.
Conclusion
TACE was effective and safe for CCA treatment, with a high disease control rate. The best response for PEG embolics-TACE was PR,
whereas it was SD for DEB-TACE.
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P-421
A modified ablative margin assessment system for radiofrequency ablation combined with conventional transarterial
chemoembolization of hepatocellular carcinoma: the lipiodol
deposition made a difference
K. Zhu1, J. Huang1, W. Huang1, M. Cai1, X. Chen2, Y. Guo3, Z. Zeng2,
L. Lin1
1Department of Minimally Invasive Interventional Radiology,
The Second Affiliated Hospital of Guangzhou Medical University,
Guangzhou, China, 2Department of Radiology, The Third Affiliated
Hospital of Sun Yat-sen University, Guangzhou, China, 3Department
of Radiology, The Sixth Affiliated Hospital of Sun Yat-sen University,
Guangzhou, China
Purpose
To create a modified ablative margin assessment system evaluating the treatment efficacy of radiofrequency ablation combined
with conventional transarterial chemoembolization (cTACE-RFA) for
hepatocellular carcinoma (HCC).
Material and methods
The retrospective study included 177 patients with solitary HCC
sized 2.0–5.0cm, who underwent cTACE-RFA. Ablative margins were
classified into four grades: grade A, with a thickness ≥ 5mm in all
directions; grades B and C, with an intact ablative margin and the
part < 5mm surrounding the tumor region with dense and poor lipiodol deposition, respectively; and grade D, with a non-intact ablative margin without residual tumor. We calculated the cumulative
local tumor progression (LTP) and overall survival (OS) rates for each
grade of ablative margin and analyzed the factors contributing to
clinical outcomes.
Results
The median follow-up was 44 months (range, 7–96 months). Ablative
margin of grade A/B had better LTP and OS than that of grade C/D
(P<0.05), and the LTP and OS between grade A and B had no statistically significant difference (P>0.05). Based on multivariate analyses,
ablative margin of grade C/D (P<0.001 and P=0.001, respectively)
and tumor size (P=0.017) were the independent risk factors for LTP
and ablative margin of grade C/D (P<0.001 and P<0.001, respectively) and Child–pugh class B (P=0.024) were the independent risk
factors for OS.
Conclusion
Ablative margin of grade C/D led to worse LTP and OS after cTACERFA for HCC. For HCC with a difficult to reach ablative margin ≥
5mm, an ablative margin of grade B may be acceptable.

P-422
Transarterial embolotherapy for local recurrence of hepatocellular carcinoma after carbon ion radiotherapy
K. Shibuya1, M. Miyazaki1, H. Tokue1, H. Katoh2, T. Ohno2,
Y. Tsushima1
1Diagnostic and Interventional Radiology, Gunma University Hospital,
Maebashi, Japan, 2Heavy-Ion Medical Center, Gunma University
Hospital, Maebashi, Japan
Purpose
The role of particle radiotherapy, including proton-beam therapy
and carbon ion radiotherapy (C-ion RT), in the management of hepatocellular carcinoma (HCC) has been expanding rapidly. The purpose
of this study is to evaluate the safety of transarterial chemoembolization or embolization (TACE/TAE) for local recurrence after C-ion RT.
Material and methods
From September 12, 2010 to September 2016, 129 patients underwent C-ion RT for HCC, and local recurrence was observed in 13
patients (10.0%). We examined the survival rate, local treatment
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effects defined by modified RECIST criteria, and adverse events
defined by CTCAE v4.0 in 9 consecutive patients who underwent
TACE/TAE at our institution.
Results
The median age was 82 years (range: 62–90 years). Seven patients
were Child–Pugh class A and two were class B. The median time
from C-ion RT to local recurrence was 23.5 months (7.9–45.9 months).
Three patients had local recurrence alone, and six patients had both
local recurrence and recurrences at other sites in the liver. The mean
tumor diameter of locally recurrent lesions was 2.8 cm (1.0–3.8 cm).
Conventional TACE was performed in eight patients, and bland TAE
using microspheres in one patient. The local effects of target lesions
were CR for seven patients and PR for two patients. Adverse events
of Grade 2 were observed in six patients (nausea: 1, pleural effusion: 1, albumin decline: 2, aspartate aminotransferase elevation: 1,
and amylase elevation: 1). No adverse events of Grade 3 or higher
were observed. Following TACE, re-irradiation with C-ion RT was performed in 4 patients. The median survival from the date of TACE/TAE
was 18.9 months (95% confidence interval: 10.3–27.5 months).
Conclusion
TACE/TAE for locally recurrent HCC after C-ion RT is generally safe
and can be an effective treatment option.

P-423
Postembolization syndrome in 70–150-μm drug-eluting bead
transarterial chemoembolization for hepatocellular carcinoma
I.I. Öz1, M. Bilici2, E. Bozay Oz3
1Radiology, Bülent Ecevit University, School of Medicine, Zonguldak,
Turkey, 2Internal Medicine, Bülent Ecevit University, School of Medicine,
Zonguldak, Turkey, 3Anesthesiology, Zonguldak State Hospital,
Zonguldak, Turkey
Purpose
To compare postembolization syndrome (PES) with 70–150-μm and
100–300-μm doxorubicin drug-eluting beads (DEBs) for optimizing
pre- and postprocedural management for transarterial chemoembolization (TACE) of hepatocellular carcinoma (HCC).
Material and methods
From June 2012 to November 2016, 92 consecutive patients with
HCC treated with DEBs were reviewed. The patients were divided
according to the size of DEBs used in treatment. In group 1, 38
patients (40 procedures) were treated with 100–300-μm DEBs. In
group 2, 40 patients (52 procedures) were treated with 70–150-μm
DEBs. TACE with DEBs was performed with doxorubicin. The celiac
artery or superior mesenteric artery was catheterized with a 5-F
catheter. A 2.8-F coaxial microcatheter was used to select the right or
left hepatic artery or a more selective arterial branch. PES included
abdominal pain, fever, nausea, vomiting, and fatigue. All adverse
events recorded were graded using the National Cancer Institute
CommonTerminology Criteria for Adverse Events, version4.03.
Results
Age, sex, and liver function tests at the time of the procedure for
each patient were not significantly different between groups. PES
regardless of severity was observed in 73.9% of all procedures.
Grade 1 or 2 PES occurred in 21 (52.5%) procedures of group 1 and
25 (48.7%) procedures of group 2. The grade of PES was statistically
similar between the two groups (p=0.788). There were no statistically significant differences in terms of abdominal pain, fever, nausea, and vomitting (p>0.05). There was 1 death related to the procedure in each group.
Conclusion
TACE with 70–150-μm DEBs has PES rates similar to that with 100–
300-μm beads and does not show a trend toward less toxicity.
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P-424
Perceptions of quality in interventional oncology: a community-based definition
E.J. Keller1, K.Y. Kennedy2, J.D. Collins2, R.J. Lewandowski3,
R. Salem2, R. Vogelzang3, R. Hickey3
1Center for Bioethics & Medical Humanities, Northwestern University,
Chicago, IL, United States of America, 2Radiology, Northwestern
University, Chicago, IL, United States of America, 3Interventional
Radiology, Northwestern University, Chicago, IL, United States of
America
Purpose
To understand how patients and referring providers perceive the
quality of interventional oncology (IO) services at a large academic
medical center.
Material and methods
Seventeen patients (65±14-yr old; 5 women) were interviewed
before and 1–4 weeks after receiving liver-directed therapy about
their experiences, expectations, and concerns. Twelve referring physicians and nurse practitioners from hepatology, oncology, and surgical oncology were also interviewed about their experiences with
IO and coordination of care. Interviews were conducted using conversational interviewing to minimize filtered answers and analyzed according to the constructivist grounded theory to identify
themes. These are well-validated methods in the field of social sciences. Interview themes were also quantified using content analysis.
Relationships between demographics and interview themes were
compared via chi-squared tests and t-tests, respectively.
Results
Overall, both patients and providers felt that IO services were high
quality (average rating: 8.9/10). Patients described IO quality in terms
of care coordination; wait times; treatment success/side effects;
and provider reputation, transparency, and empathy. Providers
described quality in terms of technical skill, communication/care
coordination, availability/flexibility, and being up to date/academic.
Common critiques involved feeling care plans and appointments
were not well-communicated to other providers after IO procedures
and concerns about patients requiring more in-depth clinical evaluation/management than IO could provide. Interview themes were
consistent across age, sex, and procedure-type (p>0.05). Theme frequency and emphasis varied across provider specialties (p<0.05).
Conclusion
IO patients and referring providers have diverse perceptions of quality that should be understood to design quality metrics and initiatives that reflect these perceptions.

P-425
Y90-radioembolisation via variant hepatic arteries: is there a
relevant risk for non-target embolisation?
M. Zimmermann, M. Liebl, M.F. Schulze-Hagen, F. Pedersoli,
F. Goerg, P. Isfort, C.K. Kuhl, P. Bruners
Department of Diagnostic and Interventional Radiology, RWTH Aachen
University Hospital, Aachen, Germany
Purpose
To evaluate the safety of yttrium-90 (Y90) radioembolisation (RE) in
patients with a variant hepatic arterial anatomy.
Material and methods
Between 2010 and 2016, 10 patients underwent RE with Y90-resin
microspheres via a right hepatic artery arising from the superior
mesenteric artery and 9 patients via a left hepatic artery arising
from the left gastric artery. Extrahepatic vessels deemed at risk for
non-target embolisation were routinely coil embolised (e.g. right
phrenic artery arising from an aberrant left hepatic artery), and
the tip of the microcatheter was placed at least 3 cm distally to the
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last extra-hepatic side branch to minimise the risk of non-target
embolisation to the GI tract. The administered activity was calculated according to the manufacturer’s recommendation without any
empirical dose reductions.
Patient and treatment data were retrospectively analysed regarding
peri- and post-interventional complications, particularly for signs of
non-target embolisation to the GI tract.
Results
None of the 19 patients showed any signs or symptoms indicating a
potential non-target embolisation to the GI tract within the first 48
hours after Y90 RE, and all patients were discharged on the second
post-interventional day as scheduled. In one patient, extrahepatic
activity in the ventral abdominal wall was noted on the post-interventional bremsstrahlung images, which most likely resulted from
an unnoticed falciform artery but remained asymptomatic.
Conclusion
Y90 RE via an aberrant left or right hepatic artery appears to be safe
as long as the catheter tip is placed at least 3 cm distal to the last
extrahepatic vessel.

P-426
Treatment of lung tumours with high-energy microwave ablation: a single-centre experience
E.M. Fumarola1, C. Floridi2, A.M. Ierardi3, F. Pesapane1, F. Morelli4,
A. Sacrini3, F. Patella1, S.A. Angileri3, G. Carrafiello1
1Diagnostic and Interventional Radiology, University of Milan, Milan,
Italy, 2Radiology, Fatebenefratelli Hospital, Milan, Italy, 3Radiology
and Interventional Radiology, ASST Santi Paolo e Carlo, Milan, Italy,
4Radiology, San Paolo Hospital, Milan, Italy
Purpose
The purpose of our study is to report the safety, technical success,
effectiveness, local progression-free survival (LPFS) and overall survival of percutaneous microwave ablation (MWA) in treating lung
tumours unsuitable for surgery.
Material and methods
Nineteen patients with 31 tumours (mean diameter 2.4 cm) underwent percutaneous MWA in 28 sessions. Microwave ablation was
performed using a 2450-MHz generator (Emprint/Covidien, Boulder,
CO, USA). Procedures were performed under cone-beam CT (CBCT)
and under fluoro-CT (one session) guidance. Safety, technical success, effectiveness, LPFS and overall survival (OS) were evaluated.
Safety was defined as the frequency of major and minor complications. The efficacy was evaluated on the basis of imaging characteristics using the RECIST criteria. CT follow-up was performed at 1, 3
and 6 months and yearly. LPFS was defined as the interval between
MWA treatment and evidence of local recurrence, if there was any.
OS was defined as the percentage of patients who were still alive.
Results
Technical success was 100%. Residual disease was registered in two
cases, one of which was retreated. Complete ablation was obtained
in the remaining cases (90.3%). During available follow-up (mean 9.6
months), 9/31 tumours demonstrated local recurrence. Five tumours
were re-treated and none of them presented residual disease during
follow-up (LPFS 22.6%). Overall survival was 93.8%.
Conclusion
Percutaneous high-energy MWA is a safe, effective and confident
technique to treat lung tumours not suitable for surgery.
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P-427
Degradable starch microspheres (DSM) as embolising agent for
transarterial chemoembolisation (TACE) of locally advanced
hepatocellular carcinoma (HCC): safety and efficacy
A. Gross, T. Albrecht
Radiologie und Interventionelle Therapie, Vivantes Klinikum Neukölln,
Berlin, Germany
Purpose
DSM represents an alternative to Lipiodol or drug-eluting beads
(DEB) as an embolising agent for TACE in HCC. Shorter ischaemia
and thus better tolerability makes DSM-TACE a promising option
for multifocal/extensive disease, where highly selective TACE is not
possible and more extensive treatment is required. Data on toxicity
and effectiveness, however, is scarce. We retrospectively reviewed
29 HCC patients undergoing repetitive DSM-TACE for safety and
efficacy.
Material and methods
In total, 29 HCC patients (BCLC stages: 3×A, 17×B, 8×C, 1×D) were
treated with ≥3 DSM-TACEs using a standard dose of 50mg doxorubicin/epirubicin and 120–450mg DSM (EmboceptS, Pharmacept). Six
HCCs were uninodular and 23 multinodular (18 bilobar). Mean lesion
size was 7cm (0.8–20cm). Two patients had main portal vein invasion.
DSM-TACE was selective in 6, lobar in 10, and bilobar in 13 patients.
Response was assessed by CE-CT/CE-MRI every 3–4 months.
Results
In 139 DSM-TACEs (3–12/patient, mean 4.8), no deaths and only one
possibly procedure-related major complication occurred. Minor
adverse events were pain responsive to analgesics (23%), transient
nausea (14%), vomiting (4%), and post-embolization syndrome (4%).
Transient and mostly mild laboratory changes were bone marrow
toxicity (8%) and increase of INR (10%), creatinine (7%), or bilirubin (39%). Treatment response was complete remission in 2, partial
response in 17, stable disease in 5, and progression in 2 cases. Overall
median survival was 10.8 months: 19.1 months for BCLC stages A+B
and 6.7 months for BCLC stages C+D.
Conclusion
Tolerability of DSM-TACE was excellent even in patients with
advanced HCC. Response rates and survival were promising in our
series of patients with locally advanced disease.

P-428
What is the factor influencing the renal functional outcome
after percutaneous cryoablation for renal masses
S. Kisaki, K. Michimoto, K. Shimizu, K. Enoki, T. Higuchi, S. Sadaoka
Department of Radiology, The Jikei University School of Medicine,
Kashiwa Hospital, Kashiwa-shi, Chiba, Japan
Purpose
To clarify the factors influencing the renal functional outcome after
percutaneous cryoablation (PCA) for renal masses.
Material and methods
From April 2013 to July 2016, 108 sessions of CT-guided PCAs for 94
patients were performed. Among these, PCAs for recurrent tumors
and for patients with multiple renal masses who underwent multiple
sessions of PCAs were excluded. As a result, 54 patients (mean age,
69.3±12.7 years) with 54 renal masses were investigated. The mean
estimated glomerular filtration rate (eGFR) before and 6 months
after the procedure were 56.9±17.4 and 51.8±19.5 mL/min/1.73m2,
respectively. Average decline rate of eGFR was 10.1%±12.0%. These
patients were divided into two groups by a decline rate of eGFR, one
was below (Group A) and the other was above the average decline
rate (Group B). Age, sex, solitary kidneys or bilateral kidneys, preprocedural eGFR, tumor diameter, RENAL nephrometry score, with or
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without transcatheter arterial embolization prior to PCA, and number of punctured cryoneedles were compared between the two
groups.
Results
All factors except for the preprocedural eGFR were not associated with postprocedural decline of renal function. Preprocedural
eGFR of Groups A and B were 51.8±15.5 and 61.9±17.7 mL/
min/1.73m2 (P<0.05), respectively. Renal insufficiency was a significant factor influencing the renal function after PCA.
Conclusion
Renal function should be followed up carefully, especially in patients
with a chronic kidney disease.

P-429
Feasibility and safety of repeated transarterial chemoembolization using miriplatin–lipiodol suspension for unresectable
hepatocellular carcinoma
T. Matsumoto1, H. Ichikawa2, J. Imai2, T. Mine1, T. Hayashi1,
K. Hashida1, K. Tomita1, S. Suda1, T. Hasebe1
1Department of Radiology, Tokai University Hachioji Hospital, Tokai
University School of Medicine, Hachioji, Japan, 2Department of
Gastroenterology, Tokai University Hachioji Hospital, Tokai University
School of Medicine, Hachioji, Japan
Purpose
To retrospectively evaluate the feasibility and safety of repeated
transarterial chemoembolization (TACE) three or more times using
a new platinum-based anticancer agent, miriplatin (MPT)–lipiodol
(LPD) suspension (repeated MPT/LPD TACE) for hepatocellular carcinoma (HCC).
Material and methods
Between January 2013 and December 2016, 16 patients (10 males, 6
females; age 73 ± 7 years) who underwent repeated MPT/LPD TACE
were examined. The maximum dose of MPT and LPD per session was
limited to 140 mg and 10 ml, respectively. Total dose of MPT, LPD,
and porous gelatin sponge particles and adverse events of the first
and last MPT/LPD TACE were evaluated.
Results
The mean ± standard deviation (SD) of the total number of MPT/LPD
TACE per patient was 3.7 ± 1.1 (range, 3–7). MPT/LPD TACE were performed at intervals of 231 ± 189 (range, 42–836) days. The mean ±
SD dose of total MPT, LPD, and porous gelatin sponge particles per
patient were 303 ± 103 (range, 182–492.8) mg, 21 ± 7.3 (range, 13–35)
ml, and 84 ± 57 (range, 28–246.4) mg, respectively. The mean ± SD
dose of MPT, LPD, and porous gelatin sponge particles per session
were 83 ± 36 (range, 21–140) mg, 5.9 ± 2.6 (range, 1.5–10) ml, and 22
± 21 (range, 4–144) mg, respectively. There were no significant differences in any adverse events between the first and last MPT/LPD
TACE (Wilcoxon’s signed-rank test).
Conclusion
Repeated MPT/LPD TACE for HCC is feasible and safe in selected
patients.
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P-430
Transarterial radioembolization following chemoembolization
for unresectable hepatocellular carcinoma: response based
on apparent diffusion coefficient change is an independent
predictor for survival
L. Bonne1, E. Klompenhouwer2, E. Dresen1, C. Verslype3,
V. Vandecaveye1, G. Maleux1
1Radiology, University Hospitals Leuven, Leuven, Belgium, 2Department
of Radiology, The Netherlands Cancer Institute, Amsterdam,
Netherlands, 3Department of Digestive Oncology, University Hospitals
Leuven, Leuven, Belgium
Purpose
To evaluate whether apparent diffusion coefficient (ADC) change
during diffusion-weighted magnetic resonance imaging (MRI)
after transarterial radioembolization (TARE) can predict survival in
patients with prior transarterial chemoembolization with drug-eluting beads (DEB-TACE) for hepatocellular carcinoma (HCC).
Material and methods
We identified all patients who underwent DEB-TACE prior to TARE
for HCC between 2007 and 2016. Response on MRI was determined by modified RECIST (mRECIST) and ADC change relative to
pre-TARE imaging. Kaplan–Meier and log-rank tests were used to
correlate the response/disease and treatment variables with survival. Multivariable Cox regression models were used to correct for
confounders.
Results
A total of 29 patients were included. Univariable analysis showed
that response determined by mRECIST was a non-significant predictor for survival (p=0.057) and response determined by ADC change
was a significant predictor for survival (p=0.011). Number of prior
DEB-TACE procedures (p=0.037), female gender (p<0.001), and BCLC
C (p=0.03) were related with worse survival. The number of prior
DEB-TACE procedures was significantly higher in non-responders
determined based on ADC change (p=0.028). Multivariable analyses showed that response based on ADC change remained significantly related to survival after correcting for number of prior DEBTACE procedures (p=0.041).
Conclusion
Change in ADC following TARE is an independent predictor for survival in patients who previously underwent DEB-TACE for HCC.

P-431
Safety and efficacy of transarterial radioembolization in
patients with intermediate or advanced-stage hepatocellular
carcinoma refractory to chemoembolization
L. Bonne1, E. Klompenhouwer2, E. Dresen1, C. Verslype3,
V. Vandecaveye1, G. Maleux1
1Radiology, University Hospitals Leuven, Leuven, Belgium, 2Department
of Radiology, The Netherlands Cancer Institute, Amsterdam,
Netherlands, 3Department of Digestive Oncology, University Hospitals
Leuven, Leuven, Belgium
Purpose
To evaluate the safety and efficacy of transarterial radioembolization (TARE) in patients with hepatocellular carcinoma (HCC) who
are refractory to transarterial chemoembolization (TACE) with drugeluting beads (DEB-TACE).
Material and methods
We identified all patients who underwent TARE for HCC following one or more sessions of DEB-TACE from 2007 to 2016. Adverse
events (grade > 3) were graded according to the common terminology criteria for adverse events. Overall survival was estimated using
the Kaplan–Meier test and was determined since the first TACE and
since the TARE procedure.
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Results
Thirty patients were included. Barcelona Clinical Liver Cancer stage
B and C were assigned to 15 (50%) patients each. Patients underwent a mean of 1.7 TACE procedures (range 1–4) prior to TARE.
Grade 3 adverse events following TARE included: fatigue (20%), bilirubin increase (10%), cholecystitis (3.3%), and a gastric ulcer (3.3%).
Three patients (10%) were downstaged within the Milan criteria and
underwent liver transplantation. The median overall survival since
the first TACE was 32.3 months (95% CI 17.2–42.1). The median overall
survival since TARE was 14.8 months (95% CI 8.33–26.5).
Conclusion
TARE is safe and efficient in patients with intermediate or advancedstage HCC who are refractory to TACE. This treatment strategy has
the potential to downstage to liver transplantation.

P-432
Pharmacokinetic profile of doxorubicin in patients with unresectable hepatocellular carcinoma treated with drug-eluting
microsphere chemoembolization
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
To evaluate the pharmacokinetic (PK) profile, maximum tolerated
dose, safety, and efficacy of LifePearl® microspheres loaded with
doxorubicin in the treatment of unresectable hepatocellular carcinoma (HCC) by transarterial chemoembolization (TACE).
Material and methods
LifePearl-DOXO is a prospective, multicenter PK study enrolling up
to 25 patients with HCC suitable for TACE treatment. The loaded
dose of doxorubicin was escalated from 75 mg to 100 mg and finally
to 150 mg under the supervision of a safety review board with each
dose administered to three patients. The primary endpoint was
dose escalation and PK profile. Blood samples were collected on
pre-specified time points for PK analysis of doxorubicin by the central lab. The primary safety endpoint was defined as any grade ≥ 3
adverse event (CTCAE v4.03) occurring during 30 days following the
intervention. After the final dose was reached, additional 15 patients
were enrolled to assess PK and treatment efficacy. Response was
assessed by a core laboratory according to RECIST 1.1, EASL, and
mRECIST criteria after 3 months.
Results
Enrolled patients had a mean age of 70.4±10.1 years and were all
diagnosed with BCLC B HCC with 75% patients with Child–Pugh status A and 25% patients with Child–Pugh status B. On an average,
patients had 2.1±1.1 target lesions corresponding to a sum of diameters of 111.13±78.5 mm. No serious events were recorded in patients
who already reached the 30-day safety endpoint.
Conclusion
Full PK profiling, including peak plasma concentration and plasma
half-life; toxicity; and adverse events occurring up to 30 days postprocedure will be available at the time of presentation.
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P-433
Pharmacokinetic profile of irinotecan in patients with liver
metastases from colorectal cancer treated with unilobar or
bilobar drug-eluting microsphere chemoembolization
G. Maleux1, H. Prenen2, T.K. Helmberger3, U. Martens4, P.L. Pereira5
1Radiology, University Hospitals Leuven, Leuven, Belgium,
2Gastroenterology, UZ Leuven, Leuven, Belgium, 3Institut für

Diagnostische und Interventionelle Radiologie und Nuklearmedizin,
Klinikum Bogenhausen, Munich, Germany, 4Klinik für Innere Medizin
III, SLK-Kliniken Heilbronn GmbH, Klinikum am Gesundbrunnen,
Heilbronn, Germany, 5Radiology, Minimally Invasive Therapies and
Nuclearmedicine, SLK-Clinics GmbH Heilbronn, Ruprecht-KarlsUniversity Heidelberg, Heilbronn, Germany

Purpose
To evaluate the pharmacokinetic (PK) profile, treatment safety, and
efficacy of LifePearl® microspheres loaded with irinotecan in the
treatment of liver predominant metastatic colorectal cancer (mCRC)
by transarterial chemoembolization (TACE).
Material and methods
LifePearl® microspheres loaded with irinotecan is a prospective,
single-arm, multicenter PK study enrolling up to 20 patients with
CRC with liver predominant unresectable metastatic disease, without portal vein involvement, with ECOG performance status 0 or 1,
life expectancy ≥ 3 months, and adequate hematologic function.
The primary endpoint of the study is the PK profile of LifePearl®
microspheres loaded with irinotecan. The secondary endpoints
were as follows: adverse events (grade ≥ 3 according to CTCAE v4)
up to 30 days post-initial treatment, overall survival, progressionfree survival, response rate (mRECIST criteria) 3 months after the
first treatment assessed by a core laboratory, and technical success (ability to deliver ≥ 75% of the planned dose during the first
chemoembolization).
Results
Treatment involved infusion of LifePearl® microspheres loaded with
100 (unilobar) or 200 mg (bilobar) of irinotecan with treatment repetition after 2 or 4 weeks, respectively. Blood samples were collected for PK analysis of irinotecan and metabolite SN-38 during the
first TACE and analyzed by a central laboratory. Of the 10 patients
enrolled thus far, one died and four experienced grade 3 treatmentrelated adverse events in up to 30 days.
Conclusion
Full PK profiling, including peak plasma concentration, area under
curve, and plasma half-life; procedural success; toxicity; and adverse
events occurring up to 30 days post-procedure will be available at
the time of presentation.

P-434
Treatment of unresectable HCC with doxorubicin-eluting
microspheres: a single-center experience
G.A. Tovar Felice, J. Sampere-Moragues, A. Garcia-Gámez,
V. Benito-Santamaria, J. Villalba-Auñon, D. Balaguer-Paniagua
Radiology, Hospital Universitari Germans Trias i Pujol, Badalona, Spain
Purpose
We aimed to investigate tumor response in patients with liver
tumors undergoing transarterial chemoembolization with doxorubicin-eluting microspheres.
Material and methods
This was a cohort study of 39 consecutive eligible patients. Patients
were enrolled in the study if they were older than 18 years, were
treated with chemoembolization by LifePearl® microspheres loaded
with doxorubicin, and had given informed consent.
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Data collected were related to procedural success, adverse events
according to CTCAE v4 classification, and response to treatment
according to RECIST 1.1.
Results
We collected data from 39 consecutive patients with BCLC B who
were treated with LifePearl® loaded with doxorubicin from April
2015 to October 2016 in one Spanish center. The sample included
32 (82%) males, with a mean age of 71±9 years (range 50–82 years).
The ECOG performance status was 0 for 69% patients and 1 for the
remaining patients, and the Child–Pugh score was A (85% patients)
or B. Patients mainly presented with 1 to 2 lesions (70%) and had no
more than 5 lesions. The mean tumor size at baseline was 23.0±14.3
mm, with a mean of 2.2±1.4 target lesions per patient, corresponding to a total sum of diameters lesion of 48.6±25.2 mm.
Conclusion
Treatment safety, tumor response, and clinical follow-up at 6 months
will be available at the time of presentation.

P-435
Correlation between background liver radiation dose and
hepatotoxicity in Y-90 radioembolization of primary and metastatic liver tumors
O. Chansanti1, Y. Jahangiri2, A. Adachi3, Y. Geeratikun2,
J.A. Kaufman2, K.J. Kolbeck 2, J.S. Stevens4, K. Farsad2
1Diagnostic Radiology, Ramathibodi Hospital, Mahidol University,
Bangkok, Thailand, 2Dotter Interventional Institute, Oregon Health &
Science University Hospital, Portland, OR, United States of America,
3Radiology, Tottori University, Faculty of Medicine, Yonago, Japan,
4Nuclear Medicine, Oregon Health & Science University Hospital,
Portland, OR, United States of America
Purpose
To identify whether background liver dose is associated with liver
function changes after 90Yttrium radioembolization of primary and
secondary liver malignancies.
Material and methods
Patients who had undergone Y-90 radioembolization for primary
or metastatic liver tumors and who had pre-treatment SPECT-CT
(n=45) were included in the study. After excluding subjects with evidence of progressive disease or peritoneal seeding (n=12), bile duct
stricture (n=1), chylous ascites (n=1), and liver abscess (n=1) on follow-up, 30 subjects were analyzed. Changes in liver enzyme levels,
bilirubin, INR and any new onset of ascites and hepatic encephalopathy 3 months after the intervention were assessed.
Results
In subjects undergoing Sir-Sphere embolization, there was no statistically significant correlation between pre- and post-treatment liver
function lab values and new-onset ascites and hepatic encephalopathy. Total liver absorbed dose and liver absorbed dose per session
were not associated with hepatotoxicity within the range of treatment doses. In subjects undergoing TheraSphere embolization,
there was correlation between increased AST levels and the liver
absorbed dose per session (difference: 19.5, r=0.540, P=0.014).
Conclusion
Radioembolization-induced liver disease is a relatively uncommon
but relevant complication after Y-90 treatments of liver tumors.
There is no consistent correlation between markers of hepatic cell
damage and normal liver absorbed dose in the range of 15.3-115.3
Gy liver absorbed dose.
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P-436
Real-time 3D virtual target fluoroscopic display for challenging
hepatocellular carcinoma ablations using cone-beam CT
O. Sutter1, A. Fihri1, G. N‘Kontchou2, N. Sellier1, O. Seror1
1Radiology, Hôpital Jean Verdier (APHP), Bondy, France, 2Hepatology,
Hôpital Jean Verdier (APHP), Bondy, France
Purpose
To assess the effectiveness of the 3D virtual target fluoroscopic display (3D-VTFD) as guidance during challenging percutaneous ablation procedures for hepatocellular carcinoma (HCC).
Material and methods
This retrospective study was approved by the ethical review board
and informed written consent was waived. During 1 year (2014), 67
HCC tumors (mean diameter: 31±21mm; range: 9–90mm; 24 tumors
≥ 30mm; 16 infiltrative tumors) in 53 consecutive patients (mean
age: 66.6 ±11.8 years; range: 41–89 years; 9 women) were ablated
with irreversible electroporation (n=39), multi-bipolar radiofrequency (n=25), or microwave (n=3) in combination with ultrasound
and 3D-VTFD guidance because the procedures were regarded as
unfeasible under ultrasound alone. 3D-VTFD consisted of fluoroscopic 3D visualization of the index tumor previously segmented
from cone-beam CT acquisition. Results were assessed at 1 month
and then every 3 months by CT or MRI. Factors associated with
overall local tumor progression (initial treatment failure and subsequent local tumor progression) were assessed using a mixed logistic
regression model.
Results
Complete ablation was achieved for 58 (86.6%) tumors after one
(n=53) or two (n=5) procedures. After a median follow-up of 12.8
months (1–23.2), among the 58 tumors showing imaging characteristics consistent with complete ablation, local tumor progression
occurred in 9 tumors. Thus, the overall local tumor progression rate
was 26.8% (18/67). As per multivariate analysis, the dome location
and infiltrative form were associated with local tumor progression.
No major complication occurred.
Conclusion
3D-VTFD is a safe and effective method for guiding challenging
ablations of HCC that are commonly regarded as unfeasible using
ultrasound alone.

P-437
Microwave ablation of malignant renal tumours: intermediateterm results and usefulness of RENAL and mRENAL scores for
predicting outcomes and complications
F. Pesapane1, C. Floridi2, A.M. Ierardi3, M. Petrillo3, E.M. Fumarola4,
F. Patella1, A. Sacrini3, S.A. Angileri3, G. Carrafiello4
1Postgraduation School in Radiodiagnostics, Università degli Studi di
Milano, Milan, Italy, 2Radiology, Fatebenefratelli Hospital, Milan, Italy,
3Radiology and Interventional Radiology, ASST Santi Paolo e Carlo,
Milan, Italy, 4U.O. Radiologia Diagnostica e Interventistica ASST Santi
Paolo e Carlo, Università degli Studi di Milano, Milan, Italy
Purpose
The aim of this study was to evaluate intermediate-term results after
microwave ablation (MWA) of renal tumours and determine the
association of RENAL and modified RENAL (mRENAL) scores with
oncological outcomes and complications.
Material and methods
In May 2008–September 2014, 58 patients with early-stage renal
cell carcinoma (RCC T1a or T1b) were judged to be unsuitable for
surgery and treated with percutaneous MWA. Follow-up with contrast-enhanced computed tomography (CECT) was performed
at 1, 3, 6, 12 and 24 months after the procedure. Technical success
(TS), primary technical effectiveness (PTE), secondary technical
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effectiveness (STE), local tumour progression rate (LTPR), cancerspecific survival rate (CSSR), disease-free survival (DFS), overall survival (OS) and safety were recorded. All lesions were evaluated using
RENAL and mRENAL scores, and complications were assessed using
RENAL scores.
Results
The TS rate was 100%, PTE was 93%, STE was 100%, LTPR was 15.7%
at 1 year, CSSR was 96.5%, DFS was 87.9% at 5 years and OS was
80.6%. Mean follow-up was 25.7 months (range: 3–72 months). The
mean±standard deviation (SD) RENAL and mRENAL scores of all
treated tumours were 6.7±2.05 (range: 4–11) and 7±2.3 (range: 4–12),
respectively. Major complications occurred in two patients and
minor complications occurred in three patients. Overall complications significantly correlated with RENAL scores; in particular, E and L
represent negative predictors for safety and effectiveness.
Conclusion
MWA is a valuable alternative for treating RCCs. The correlation with
outcomes and complications of RENAL and mRENAL scores could
help in customising MWA indicators in patients with RCC.

P-438
Y-90 radiation segmentectomy for early-stage HCC: time to
consider it as a curative treatment
R.J. Lewandowski, A. Gabr, A. Riaz, N. Abouchaleh, R. Ali,
A. Al Asadi, R. Salem
Radiology, Section of Interventional Radiology, Northwestern
University, Chicago, IL, United States of America
Purpose
We report the outcomes of Y-90 radiation segmentectomy (highdose Y-90 to ≤ 2 hepatic segments) in patients with early-stage HCC
and preserved liver function. We hypothesized that this novel therapy has outcomes consistent with those of standard curative treatments in these selected patients.
Material and methods
With IRB approval, we searched our prospectively acquired database (2003–2016) for patients with Child–Pugh A solitary HCC ≤ 5cm
not amenable to percutaneous ablation and who underwent radiation segmentectomy with glass microspheres (target dose > 190 Gy).
We excluded patients who underwent subsequent surgery. We studied radiologic response (EASL/WHO), time-to-progression (TTP), and
median overall survival (OS) using the Kaplan–Meier model. Patients
who achieved complete response were further assessed for local
tumor recurrence rate (LTR).
Results
Seventy patients underwent radiation segmentectomy. One-month
follow-up response (partial + complete response) rates were 59%
and 26% and 6-month follow-up response rates were 86% and 49%
based on EASL and WHO criteria, respectively. The median TTP was
2.4 years (95% CI: 2.1–5.7), while the median target lesion TTP was
not reached, with 73% patients having no target lesion progression
at 5 years. In patients having CR based on WHO criteria (n=11), the
LTR rate was 0%. Median OS was 6.7 years (95% CI: 3.1–6.7); the 1-, 3-,
and 5-year survival probability was 98%, 66%, and 57%, respectively.
For patients with baseline tumor size ≤ 3 cm (n=45), the median OS
was not reached, whereas the 1-, 3-, and 5-year survival probability
was 100%, 82%, and 75%, respectively.
Conclusion
Radiation segmentectomy provides outcomes (tumor progression/
recurrence, OS) similar to surgical resection/RFA in patients with
early HCC and preserved liver function.
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P-439
Long-term outcomes of patients with intrahepatic cholangiocarcinoma who underwent percutaneous ablation
R. Heller1, S. Huang1, S.H. Sabir1, S. Gupta1, M. Javle2, B.C. Odisio1
1Interventional Radiology, The University of Texas MD Anderson
Cancer Center, Houston, TX, United States of America, 2Gastrointestinal

Medical Oncology, The University of Texas MD Anderson Cancer Center,
Houston, TX, United States of America
Purpose
Despite increasing incidence rates of intrahepatic cholangiocarcinoma (IH-CCA) worldwide, less than 5% patients are amenable
for image-guided loco-regional therapies, and reports on the use
of ablation in the Western world are limited. We aim to report our
experience on the use of percutaneous ablation for IH-CCA.
Material and methods
A single-institution retrospective analysis was performed of 12 consecutive patients (6 men; mean age, 66 years) with 18 IH-CCA (mean
tumor size, 1.5 cm; range, 0.8–2.3 cm) treated with percutaneous
ablation between 2007 and 2015. Ablations were performed with
radiofrequency (13 tumors), microwave (4 tumors), and irreversible
electroporation (1 tumor) under computed tomography guidance.
Technical effectiveness, safety, local tumor progression-free survival
(LTPFS) by imaging, and overall survival (OS) rates were analyzed.
Results
The median study follow-up was for 52.3 months (range, 2.7–81.3
months). Primary and secondary efficacy rates per patient were 92%
and 100%, respectively. Among the 18 tumors treated with percutaneous ablation, two (11.1%) developed LTP during the study period.
The mean LTPFS was 30.9 months with cumulative 1-, 3-, and 5-year
LTPFS rates of 79.5%, 34%, and 22.7%, respectively. The mean OS
was 37.5 months with cumulative 1-, 3-, and 5-year OS rates of 100%,
62.5%, and 37.5%, respectively. One patient developed asymptomatic biloma that was managed conservatively. No other complications were recorded.
Conclusion
Percutaneous ablation may represent a safe and effective treatment
modality with a high rate of local tumor control in patients with
small IH-CCA.

P-440
Transarterial chemoembolization for the treatment of hepatocellular carcinoma with abdominal cavity metastases
L. Cui, F. Duan
Interventional Radiology, The General Hospital of Chinese People’s
Liberation Army, Beijing, China
Purpose
To evaluate the feasibility and efficacy of transarterial chemoembolization (TACE) for the treatment of hepatocellular carcinoma (HCC)
with abdominal cavity metastases.
Material and methods
From Jan 2016 to Jan 2017, 7 patients (mean age 49.3±12.9 years,
85.7% male) with HCC and abdominal cavity metastases were
treated by TACE. In total, 14 interventional procedures were performed on these 7 patients. The intrahepatic tumor number ranged
from 1 to 6 and the size ranged from 5 to 10.5 cm. The number of
abdominal cavity metastases ranged from 1 to 8, with the size ranging from 2.1 to 21.4 cm. Treated arteries include branches of the
hepatic artery for intrahepatic tumors (7 cases) and gastroduodenal artery (5 cases) and superior mesenteric artery (4 cases) for
abdominal cavity metastases. Lipiodol alone without chemotherapeutic agents was delivered to SMA. Responses were defined using
the mRECIST criteria based on an enhanced abdominal CT or MRI.
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Objective response and clinical adverse events were retrospectively
studied.
Results
The technical success rate was 100% with no procedure-related
complications. Radiologically confirmed complete response (CR),
partial response (PR), and disease progression (PD) for intrahepatic disease were observed in 4, 2, and 1 patient, respectively. For
abdominal cavity metastases, CR, PR, and PD were observed in 2, 5,
and 0 patients, respectively. No severe adverse effects were noted.
Conclusion
TACE is feasible and can be effectively performed on abdominal cavity metastases in patients with HCC, resulting in an optimized imaging response. Further investigations on long-term survival should be
performed.

P-441
CT-guided radioactive 125I seed implantation in the treatment
of spinal metastatic tumors
C. Zhijin, W. Zhongmin, L. Jian
Radiology, Ruijin Hospital Luwan Branch, School of Medicine, Shanghai
Jiaotong University, Shanghai, China
Purpose
To evaluate the safety and clinical efficacy of CT-guided percutaneous radioactive 125I seed implantation in the treatment of spinal
metastatic tumors.
Material and methods
In total, 20 cases (23 lesions) of spinal metastatic tumors with spinal
compression and severe back pain were treated by CT-guided percutaneous 125I seed implantation. Intractable pain and nerve function before and after therapy were evaluated. Postoperative cumulative local tumor control rates and cumulative survival rates were
calculated.
Results
The median follow-up period was 14 months (range 7–32 months).
There was no patient lost to follow-up. No severe complication
occurred. Intractable pain was significantly relieved 1 month after
therapy. The neural retention rate of 12 patients with nerve function
impairment was 85.00% (17/20) and the neural function recovery
rate was 30.00% (6/20) 3 months after 125I seed implantation. The
local tumor control rates at 3, 6, and 12 months were 100%, 100%,
and 90%, respectively. The survival rates at 6 and 12 months were
100% and 78.81%, respectively.
Conclusion
CT-guided percutaneous radioactive 125I seed implantation for spinal metastatic tumors is safe and feasible. It can relieve pain and
effectively improve neural function.

P-442
Percutaneous intraductal radiofrequency ablation for the
treatment of biliary stent occlusion: a preliminary result
W. Zhongmin, X. Ning, L. Jian
Radiology, Ruijin Hospital Luwan Branch, School of Medicine, Shanghai
Jiaotong University, Shanghai, China
Purpose
To assess the feasibility and effectiveness of a novel method of percutaneous intraductal radiofrequency (RF) ablation for the treatment of biliary stent occlusion.
Material and methods
We specifically report a retrospective study presenting the results of
percutaneous intraductal RF in patients with biliary stent occlusion.
A total of 43 cases involving biliary stent occlusion were treated by
placing an EndoHPB catheter, and percutaneous intraductal RF ablation was performed to clean the stents. Stent patency was evaluated
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by cholangiography and followed up by contrast-enhanced computed tomography or ultrasound after the removal of the drainage
catheter.
Results
Following the procedures, of the 43 patients, 40 survived and 3 died
with a median survival of 80.5 (range: 30–243) d. One patient was
lost to follow-up. One patient had stent patency at the time of the
last follow-up. Two patients with stent blockage at 35 and 44 d after
the procedure underwent percutaneous transhepatic drain insertion only. The levels of bilirubin before and after the procedure were
128 ± 65 and 63 ± 29 µmol/L, respectively. There were no related
complications (haemorrhage, bile duct perforation, bile leak or pancreatitis), and all patient stent patency was confirmed by cholangiography after the procedure, with a median patency time of 107
(range: 12–180) d.
Conclusion
This preliminary clinical study demonstrated that percutaneous
intraductal RF is safe and effective for the treatment of biliary stent
occlusion, increasing the duration of stent patency, although randomized controlled trials are needed to confirm the effectiveness of
this approach.

P-443
Efficacy of combined preoperative transarterial chemoembolization and hepatic resection for large hepatocellular
carcinoma
J.H. Kim1, U.B. Jeon1, J.Y. Jang1, C.W. Kim2
1Radiology, Pusan National University Yangsan Hospital, Yangsan,
Korea, 2Radiology, Pusan National University Hospital, Busan, Korea
Purpose
To compare outcomes of combined preoperative transarterial chemoembolization (TACE) and hepatic resection with those of hepatic
resection alone in patients with large (≥5 cm) hepatocellular carcinoma (HCC).
Material and methods
Forty-six patients with large HCC were retrospectively analyzed,
including 14 treated by combined preoperative TACE and hepatic
resection (pre-TACE group) and 32 treated by hepatic resection
alone (resection group). Tumor recurrence rates were compared.
Results
Ninety-three percent patients had single lesions; 3 patients in the
pre-TACE group had two masses in the same lobe or segment, of
which the size of the smaller ones were less than 3 cm. In 46 patients,
the mean tumor diameter was 8.3 cm (5.0–23.5 cm). All patients were
classified as Child–Turcotte–Pugh class A. Hepatitis B virus infection was the most common cause of HCC (78.26%; 36/46). There was
no significant difference between the two groups in terms of age,
tumor size, alpha-fetoprotein (AFP) level, and prothrombin induced
by vitamin K absence-II (PIVKA-II) level (P>0.05). On the pathology
report, the mean interval between preoperative TACE and hepatic
surgery was 63 days (20–266 days) and the mean tumor necrosis
rate was 85% (30%–100%). Tumor recurrence rates were significantly
lower in the pre-TACE group (14.29%; 2/14) than those in the resection group (53.13%; 17/32) (P=0.014). The mean interval until tumor
recurrence was longer in the pre-TACE group than that in the resection group (781.0 vs. 263.1 days), but it was not statistically different
(P>0.05).
Conclusion
Combined preoperative TACE and hepatic resection provided lower
recurrence rates in patients with large HCC.
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P-444
MRI and 3D reconstruction used in liver microwave ablation:
initial research
Y. Nannan, G. Ju, W. Zhongmin
Radiology, Ruijin Hospital Luwan Branch, School of Medicine, Shanghai
Jiaotong University, Shanghai, China
Purpose
To verify the feasibility of multi-series MRI and three-dimensional
(3D) reconstruction in planning liver microwave ablation (MWA) and
evaluating the treatment response.
Material and methods
From Aug 2015 to Oct 2016, 16 patients (21 lesions) who underwent
liver MWA were enrolled in this study. MRI (T1WI/T2WI/multi-b-value
DWI) was performed preoperatively and at follow-up. The procedure duration was recorded. All data were autotransferred to our
workstation (Syngo.via) for analysis.
Results
All liver MWA were successfully performed with MRI guidance. The
mean tumor size was 1.78±0.67 cm. The effectiveness of the technique was assessed after 1–3 months. Complications were classified
according to the Common Terminology Criteria for Adverse Events.
From 6 to 10 months postoperatively, no serious or fatal complication or local tumor recurrence was observed. The surgical route was
a 100% match with the 3D reconstruction planned route. Compared
with CTA, MRI shows 99% (29/30) of the nearby small vessels. Multiseries 3D reconstruction efficiently showed postoperative signal
change and ablation margin.
Conclusion
MRI and 3D reconstruction are feasible and effective in planning and
evaluating liver MWA for hepatic tumors. First, we successfully performed MWA under MRI guidance with safe and efficient monitoring. Vertical and parallel surface display has given more and precise information for evaluation and follow-up. Furthermore, DWI
shows its potential ability in evaluating the heat area and change
in the ablation area and normal tissue. In conclusion, the benefit of 3D analysis over existing techniques lies in its ability to provide complete tumor information that is pathologically more accurate and representative. The available clinical data strongly support
the advantages of 3D quantitative tumor analysis over non-3D techniques for the assessment of tumor response.

P-445
Comparison of the quality of life after different transarterial
therapies for primary and secondary hepatic malignancy
S. Marquardt1, T. Kirchner1, T. Werncke1, M. Kirstein2, A. Vogel2,
F.K. Wacker1, T. Rodt1
1Diagnostic and Interventional Radiology, Hannover Medical
School, Hannover, Germany, 2Gastroenterology, Hepatology and
Endocrinology, Hannover Medical School, Hannover, Germany
Purpose
Assessment of the outcome of palliative tumor therapies should not
only include response/survival data but also include health-related
quality of life (QoL). The purpose of this study was to compare QoL
after initial treatment for primary and secondary hepatic malignancy with different transarterial therapies [chemoembolization
(TACE), radioembolization (RE), and isolated chemoperfusion (CP)].
Material and methods
We prospectively evaluated QoL in 119 initial transarterial therapies (TACE n=67; RE n=30, and CP n=22) in a single-center study over
17 months using the validated EORTC QLQ-C30 and EORTC-HCC18
questionnaires before and 14d after treatment. Changes in QoL
after treatment were evaluated. Patient-related/procedural data and
tumor response were analyzed in a multivariate linear regression
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model to investigate potential influence factors on QoL. Subgroup
analysis was performed for different tumors.
Results
The mean return rate was 71.4% allowing analysis in 85 therapies
(TACE n=46, RE n=23, and CP n=16). The initial global health status
was the highest in CP with 69.8% (TACE 62.5% and RE 53.6%). The
global health decrease was significantly higher in CP (−32.8%) than
in TACE (−10.5%; p=0.01) and RE (−5.4%; p=0.005). Findings for other
parameters were similar. Less impairment was found for RE than
for TACE with respect to global health, physical/social functioning,
fatigue, and pain. Objective RECIST response rates were 2.3%, 4.8%,
and 6.7% for TACE, RE, and CP, respectively (stable disease: TACE
63.6%, RE 61.9%, and CP 46.7%).
Conclusion
Overall, CP significantly decreased QoL compared with TACE or
RE. This needs to be considered during outcome assessment. RE
resulted in slightly less QoL impairment and better RECIST response
compared with TACE.

P-446
Initial experience of cone-beam computed tomographyguided percutaneous radiofrequency ablation of lung tumors
J.W. Yi1, H.P. Hong1, Y.-G. Lee2, H. Kim3, T.Y. Oh4
1Radiology, Kangbuk Samsung Hospital, Sungkyunkwan University
School of Medicine, Seoul, Korea, 2Internal Medicine, Kangbuk
Samsung Hospital, Sungkyunkwan University School of Medicine,
Seoul, Korea, 3Surgery, Kangbuk Samsung Hospital, Sungkyunkwan
University School of Medicine, Seoul, Korea, 4Cardiovascular and
Thoracic Surgery, Kangbuk Samsung Hospital, Sungkyunkwan
University School of Medicine, Seoul, Korea
Purpose
The aim of this study was to evaluate the technical feasibility and
safety of cone-beam computed tomography (CBCT)-guided percutaneous radiofrequency ablation (RFA) of lung tumors.
Material and methods
From January 2016 to December 2016, 14 patients with 25 lung
tumors (7 primary lung and 18 metastatic tumors) were enrolled
and treated with CBCT-guided percutaneous RFA. Unenhanced
CBCT were performed and used to insert the RF electrode with the
aid of planning software. Procedure time, technical success, primary
technical effectiveness, and frequency of complication rates were
evaluated.
Results
The mean diameter of the lung tumor was 12 mm (5–21 mm).
Nineteen RFA sessions were performed. The mean procedure time
was 67.5 min (range 40–120 min). CBCT-guided percutaneous RFA
was successfully performed in 18 sessions (94.7%). When evaluated by enhanced CT after percutaneous RFA, the primary technical
effectiveness rate was 100%. Complication after RFA was pneumothorax in 4 cases after 19 sessions of RFA (21%). Percutaneous catheter insertion was needed in 2 sessions (10.5%). There was no mortality-related to lung RFA.
Conclusion
CBCT-guided percutaneous RFA is a feasible and safe technique for
the treatment of lung tumors.
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P-447
Treatment of bone tumors with arterial embolization
D. Martynkov, B. Dolgushin, V. Kosyrev, I. Trofimov
Interventional Radiology, NN Blokhin Russian Cancer Research Center,
Moscow, Russian Federation
Purpose
To study the efficacy of the treatment of primary and metastatic
bone tumors with selective arterial embolization.
Material and methods
Thirty patients with primary and metastatic bone tumors were
treated at RCRC RAMS from 2006 to 2016 [men, 18 (60%); women, 12
(40%)]. The average age was 37.32 ± 12.82 years (range, 12–68 years).
Primary and metastatic (mainly metastatic kidney cancer) bone
tumors were observed in 18 and 12 patients, respectively. The lesion
site was the spine and others in 17 and 13 cases, respectively. If the
spine was affected, embolization was performed in corresponding
segments (with the exception of the Adamkiewicz artery). The goal
of embolization was palliative care sometimes in combined schemes
(15 cases) and preoperative embolization (15 cases). In 25 patients,
a single embolization was performed, whereas in 5 patients, it was
performed twice because of extensive network of the collateral vessels. Beads and a spiral were used in 22 and 8 cases, respectively.
Results
Embolization was technically successful in 100% cases. In 6 (33.3%)
cases, residual blood remained within 5%–30%. Clinical response
after palliative embolization was pain relief and improved limb function in 93.3% cases. Blood loss significantly decreased in 80% preoperative embolization cases. Postembolization syndrome was present
in most patients; paresthesis was observed in 26.7% cases.
Conclusion
Selective embolization of the arteries is an effective option in the
treatment of bone tumors for palliation or as part of combination
therapy. Careful feeding artery embolization is necessary for achieving an adequate effect.

P-448
Initial experience of no-touch switching monopolar laparoscopic radiofrequency ablation using a separable cluster electrode in patients with hepatocellular carcinoma located on the
liver surface
M.H. Rho1, J.W. Yi1, H.P. Hong1, S.R. Lee2, B.H. Son2
1Radiology, Kangbuk Samsung Hospital, Sungkyunkwan University
School of Medicine, Seoul, Korea, 2Surgery, Kangbuk Samsung Hospital,

Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose
Percutaneous radiofrequency ablation (RFA) in the treatment of
hepatocellular carcinoma (HCC) located on the liver surface is challenging because of overlapping ribs or the lung. We evaluated technical outcomes and safety of no-touch switching monopolar laparoscopic RFA using a separable cluster electrode in patients with HCC
located on the liver surface.
Material and methods
From November 2015 to December 2016, 7 patients with 8 HCCs
located on the liver surface were enrolled and treated with no-touch
switching monopolar laparoscopic RFA using a separable cluster
electrode. Tumor characteristics, technical success, primary technical effectiveness, and frequency of major complication rates were
evaluated.
Results
The mean diameter of the 8 HCCs was 26.9mm (20–45mm). Six HCCs
were located at the liver dome. One HCC was located at the surface
of medial aspect of segment 6 and 1 HCC was located at the caudate
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lobe. No-touch switching monopolar laparoscopic RFA was successfully performed in all patients. When evaluated by enhanced
CT after RFA, the primary technical effectiveness rate was 100%. No
patients had a major complication after RFA.
Conclusion
No-touch switching monopolar laparoscopic RFA using a separable
cluster electrode is a feasible and safe technique for the treatment of
HCCs located on the liver surface.

P-449
Radiofrequency ablation of kidney tumors with highfrequency jet ventilation and real-time US-CT image fusion/
virtual needle track guidance: a single-center experience
A. Michos1, V. Grozman1, T. Josephson2
1Radiology, Karolinska University Hospital, Stockholm, Sweden,
2Radiology, Danderyd Hospital, Stockholm, Sweden
Purpose
In this study, we aimed to present short-term results as well as to
assess the efficacy and safety of real-time US-CT image fusion/virtual needle track-guided (US-CT fusion/VNT) percutaneous radiofrequency ablation (RFA) of kidney tumors.
Material and methods
We have retrospectively reviewed all patients who were treated with
US-CT fusion/VNT-guided percutaneous RFA at the Danderyd hospital for kidney tumors between September 2014 and November 2015.
Our study includes 19 patients (13 males and 6 females). General
anesthesia with muscle paralysis and high-frequency jet ventilation
were used in all cases.
Results
In total, ablation of 19 lesions was performed; 11/19 (57.9%) of the
tumors were exophytic and 8/19 (42.1%) of the tumors were nonexophytic. The diameter of the lesions ranged between 0.8 and 4.0
cm. According to percutaneous biopsy, 14/19 (73.7%) of the lesions
were malignant, 2/19 (10.5%) were angiomyolipomas, and 3/19
(15.8%) of the biopsies were inconclusive. Per-operative mortality
and mortality at 6 months was 0%. In 1 patient (5%), complications
occurred in the form of subcapsular bleeding after treatment (no
therapy required). Peritoneal seeding at the RFA tract developed in
1 patient within the 3-month follow-up. Of the 19 tumors, 2 tumors
(10.5%) required retreatment because of incomplete ablation. All
residual tumors were successfully ablated with an additional session
of RFA. Recurrence free survival at 6 months was 94.7%.
Conclusion
Real-time US-CT fusion/VNT-guided percutaneous RFA is an effective and safe method for the treatment of kidney tumors that can be
repeated several times.

P-450
Real-time US-CT/MRI image fusion/virtual needle track-guided
percutaneous microwave ablation for liver tumors: a singlecenter experience
A. Michos1, V. Grozman1, T. Josephson2
1Radiology, Karolinska University Hospital, Stockholm, Sweden,
2Radiology, Danderyd Hospital, Stockholm, Sweden
Purpose
In this study, we aimed to present short-term results as well as to
assess the efficacy and safety of real-time US-CT/MRI image fusion/
virtual needle track-guided (US-CT/MRI fusion/VNT) percutaneous
microwave ablation (MWA) of liver tumors.
Material and methods
We have retrospectively reviewed all patients who were treated with
US-CT/MRI fusion/VNT percutaneous MWA at the Danderyd hospital
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for liver tumors between March 2014 and April 2015. Our study
includes 75 patients (57 males and 18 females) aged 30–90 years
treated for liver tumors.
Results
In total, ablation of 190 lesions was performed. The number of
lesions per patient varied between 1 and 15. The diameter of the
lesions ranged between 0.5 and 7.0 cm. Diagnosis included primary
liver tumor (n= 38) and metastatic disease (n=37). Per-operative
mortality was 0%, mortality at 6 months was 8% (n=6), and mortality at 12 months was 17.3% (n=13) because of the generalized spread
of cancer. In 1 patient (1.3%), the major complication was bleeding after treatment of a 30-mm HCC in segment 6. This complication was successfully treated with embolization. Of the 190 tumors,
10 (5.3%) required retreatment because of incomplete ablation. All
residual tumors were successfully ablated by an additional session
of MWA. Recurrence-free survival at 3, 6, and 12 months was 86.4%,
76.8%, and 71%, respectively.
Conclusion
Real-time US-CT/MRI image fusion/VNT percutaneous MWA is an
effective and safe method for the treatment of liver tumors that can
be repeated several times.

P-451
Efficacy and safety of renal arterial embolization for angiomyolipomas using absolute ethanol: identifying a predictive factor
of tumor response
S. Murata1, D. Yasui1, F. Sugihara1, T. Ueda1, H. Saito1, Y. Kondo2,
H. Tajima1, S. Onozawa1, S.-I. Kumita1
1Radiology, Nippon Medical School, Tokyo, Japan, 2Urology, Nippon
Medical School, Tokyo, Japan
Purpose
To evaluate the efficacy and safety of renal arterial embolization
(RAE) of angiomyolipomas based on the sacrificed renal parenchymal volume (% sacrificed volume) and to identify predictive factors
of tumor shrinkage.
Material and methods
Between April 2005 and October 2016, 31 patients with renal AMLs ≥
40 mm underwent RAE with absolute ethanol. Of them, 18 patients
(4 men and 14 women) who were followed up with imaging for at
least 6 months were included. Three embolization techniques were
used: selective RAE, balloon-occluded RAE, and RAE with closed
renal circuit (RAE-CRC). RAE-CRC was indicated for huge tumors to
aspirate large amounts of applied ethanol via the renal vein. Tumor
reduction rate, renal function, % sacrificed volume, and amount of
fat content were evaluated.
Results
Median pretreatment AML maximal size was 75 mm (range 41–145
mm). The median imaging follow-up was 52 months (range 6–138
months). Technical success was obtained in all cases. Significant
reduction in tumor size (median 34 mm) was observed after ethanol
embolization (p < 0.001, paired-t test). Median % sacrificed volume
was 8.3% (range 0%–34.8%), and no deterioration of kidney function
was observed. Correlation between fat content and tumor reduction
[coefficient = −0.58 (95% CI: −0.824–−0.155), p = 0.0116] was identified; thus fat content was identified as a predictive factor of tumor
shrinkage.
Conclusion
RAE is effective in the mid-to-long term, with theoretical benefits in
safety and durability of result. Significant tumor reduction is modulated by the tissue composition of AMLs.
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P-452
Response assessment by volumetric iodine-uptake measurement: preliminary experience in patients with intermediate–
advanced hepatocellular carcinoma treated with yttrium-90
radioembolization
G. Lorenzoni1, A. Grigolini2, L. Giorgi3, I. Bargellini4, L. Crocetti3,
E. Bozzi5, R. Cioni4, D. Caramella3
1Diagnostic and Interventional Radiology, Cisanello-Pisa, Pisa, Italy,
2Oncology, Transplants and New Technologies in Medicine, Institute
of Radiology, Pisa, Italy, 3Diagnostic and Interventional Radiology,
Pisa University School of Medicine Cisanello Hospital, Division of
Diagnostic Imaging, Pisa, Italy, 4Diagnostic and Interventional
Radiology, University of Pisa, Pisa, Italy, 5Oncology, Transplant and New
Technologies in Medicine, Diagnostic and Interventional Radiology,
Pisa, Italy
Purpose
To retrospectively evaluate volumetric iodine uptake (VIU) changes
by dual-energy CT (DECT) for assessing early response to yttrium-90
radioembolization (Y90) in patients with intermediate–advanced
hepatocellular carcinoma (HCC) compared with RECIST 1.1 and
mRECIST.
Material and methods
The study included 24 patients (20 men; mean age 63.4±13.5 years)
treated with Y90 and evaluated with DECT before and 1–2 months
after treatment. One radiologist measured VIU on late arterial phase
spectral images before and after treatment. Responders were
defined as those with ≥15% VIU reduction. A second radiologist evaluated the target tumor response at the 1–2- and 6-month follow-up
according to RECIST 1.1 and mRECIST. Overall survival (OS) was evaluated by Kaplan–Meier analysis and compared by Cox regression
analysis.
Results
VIU identified a higher number of responders (18 patients, 75%) than
with RECIST 1.1 (12.5% at 1–2 months and 23.8% at 6 months) and
mRECIST (29.2% at 1–2 months and 61.9% at 6 months). There was
no statistically significant correlation between OS and RECIST 1.1
(P=0.70 at 1–2 months and P=0.28 at 6 months) or mRECIST (P=0.47
at 1–2 months and P=0.67 at 6 months), whereas the median OS was
significantly higher in VIU responders (29.4 months) than in nonresponders (7.4 months) (HR 0.14; 95% CI 0.03–0.51; P = 0.0047).
Conclusion
As opposed to mRECIST and RECIST 1.1, VIU is associated with OS
after Y90 in patients with intermediate–advanced HCC, representing a sensitive parameter in the early assessment of tumor response.

P-453
Portal hypertension is related to poor outcomes after
chemoembolization
J.W. Choi, H.H. Chu, H.-C. Kim, S. Hur, M. Lee, H.J. Jae, J.W. Chung
Radiology, Seoul National University Hospital, Seoul, Korea
Purpose
To evaluate the effects of portal hypertension on outcomes after
chemoembolization in patients with hepatocellular carcinomas
(HCCs).
Material and methods
From January 2005 to December 2007, 147 patients underwent conventional chemoembolization as their first-line treatment for single HCCs ≥ 1 cm and < 5 cm. Clinically significant portal hypertension (CSPH) was addressed and graded as 0, 1, and 2. The effects of
CSPH along with other factors on local tumor progression (LTP), LTP
of HCCs with initial compact Lipiodol uptake, and disease progression were analyzed with Cox proportional hazard regression.
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Results
Higher performance status [p = .032, hazard ratio (HR) = 2.474],
higher CSPH grades (grade 1, p = .006, HR = 3.243 and grade 2, p <
.001, HR = 6.192), larger tumor size (p = .025, HR = 1.301), and less
selective catheterization (p = .010, HR = 1.940) were significantly
related to early LTP. Regarding HCCs with initial compact Lipiodol
uptake (n = 75), female gender (p = .027, HR = 2.339) and higher
CSPH grades (grade 1, p = .010, HR = 5.249 and grade 2, p < .001, HR
= 10.469) were significantly related to early LTP. Higher CSPH grades
(grade 1, p = .013, HR = 1.919 and grade 2, p < .001, HR = 3.153) and
less selective catheterization (p = .028, HR = 1.575) were also significantly related to early disease progression.
Conclusion
Higher CSPH grades were significantly related to poor prognosis
after chemoembolization, and the effects were greater in HCCs with
initial compact Lipiodol uptake.

P-454
Efficacy of cone beam CT-based liver perfusion map for
assessing tumor vascularity and evaluating treatment
response after TACE for HCC
S.Y. Choi1, J. Oh2, K.A. Kim3, M.U. Kim4
1Radiology and Research Institute, Ewha Womans University, Seoul,
Korea, 2Radiology, Kyung Hee University Hospital at Gangdong, Seoul,
Korea, 3Radiology, St. Vincent’s Hospital, The Catholic University of
Korea, Suwon, Korea, 4Department of Radiology, Ewha Womans
University, Seoul, KR

Purpose
We evaluated the efficacy of cone-beam computed tomography
(CBCT)-based liver perfusion map for assessing tumor vascularity
and evaluating immediate tumor response after TACE.
Material and methods
From August to June 2016, 37 patients with 61 tumor lesions who
underwent CBCT with post-processing software after TACE for HCC
treatment were enrolled. Two reviewers evaluated the confidence
level of viable tumors using angiography, CBCT, a CBCT-based liver
perfusion map, and lipiodol CT after TACE using a four-point scale.
The mean tumor blood volume (BV) was measured on perfusion
image by drawing ROI along the tumor margin before and after
TACE. The treatment response to TACE was recorded according to
the modified RECIST on the first follow-up imaging study after TACE.
The prediction power was evaluated using multiple logistic regression which was adjusted with age, sex, and tumor size.
Results
Mean tumor BV before and after TACE was −0.12±33.01 and
−12.78±23.45 ml/L, respectively. CBCT, CBCT-based liver perfusion
map, lipiodol CT, and mean tumor BV were significant (p=0.0035,
p<0.0001, p=0.0004, and p<0.0001, respectively) in predicting viable tumor but angiography was not (p=0.9842). C-statistics of mean
tumor BV was the highest at 0.884; visual scoring of CBCT-based liver
perfusion map was the second highest (0.855). C-statistics of CBCT
and lipiodol CT were 0.787 and 0.827, respectively.
Conclusion
A CBCT-based liver perfusion map provided reliable images for predicting viable tumor by qualitative analysis with visual scoring and
by quantitative analysis with mean tumor BV as a perfusion factor
after TACE.
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P-455
Is age a possible independent prognostic factor for overall
survival after transarterial chemoembolization in patients with
hepatocellular carcinoma
C. Mosconi, A. Cappelli, S. Zanardi, A.G. Gramenzi, M. Renzulli,
F. Modestino, R. Golfieri
Department of Digestive Disease and Internal Medicine, Policlinico
Sant’Orsola Malpighi, Bologna, Italy
Purpose
Age is not one of the criteria in the Barcelona Clinic Liver Cancer
(BCLC) classification, and there are few articles considering the clinical outcome in elderly patients with hepatocellular carcinoma (HCC)
treated with transarterial chemoembolization (TACE). We evaluated
whether age could be an independent prognostic factor for overall
survival (OS) for patients with HCC treated with TACE.
Material and methods
Our retrospective study included 225 patients with HCC who underwent TACE. One hundred and forty-five patients < 70 years (mean
age 60 ± 7 years) and 80 patients ≥ 70 years (mean age 75 ± 4 years)
were included based on the following criteria: Child–Pugh class
A/B, performance status (PS) ≤ 1 and HCC unfit for other effective
therapies.
Results
Elderly patients showed a median OS of 33 months (95% CI: 24.8–
41.1), whereas younger patients showed a median OS of 44 months
(95% CI: 14.9–73.1) with a statistically significant difference (p=0.005).
Thirty-eight younger patients underwent liver transplantation (LT).
To minimize the impact of confounding factors on survival analysis,
the propensity model matched 61 patients of each group for gender, Child–Pugh class, portal vein thrombosis, PS, BCLC tumour gross
pathology and independent prognostic factors. Younger patients,
who underwent LT, were excluded from the propensity model.
After matching, the median OS did not differ between elderly (33
months; 95% CI: 24.8–41.1) and younger patients (36 months; 95% CI:
25.7–46.3).
Conclusion
TACE should be considered effective and safe for elderly patients. LT
is the only therapeutic strategy that guarantees longer survival; age
is not an independent prognostic factor for OS in patients with HCC.

P-456
Evaluation of transarterial chemoembolization with drugeluting beads for hepatocellular carcinoma and the relationship between vascular lake and local response
T. Sanomura, T. Norikane, Y. Nishiyama
Radiology, Faculty of Medicine, Kagawa, Japan
Purpose
To investigate the efficacy and safety of transarterial chemoembolization with drug-eluting beads (DEB-TACE) for hepatocellular carcinoma (HCC) and the relationship between vascular lake and local
response.
Material and methods
From August 2014 to October 2015, a total of 32 patients with 47
HCCs (more than 10 mm in diameter) underwent DEB-TACE using
epirubicin-loaded DC beads or cisplatin-loaded HepaSpheres. The
median age was 76 (range: 61-86) years, male/female: 27/5, Child–
Pugh A/B/C: 16/16/0, median diameter of the tumor: 30 (range:
11–170) mm, and DC bead/HepaSphere: 26/6. Tumor response was
evaluated by modified RECIST criteria. In addition, we evaluated the
predictive factors of vascular lake and the relationship between vascular lake and local response. The association with outcomes was
analyzed for tumor size, tumor number, macroscopic type, capsule,
type of beads, and selection of feeding arteries.

C RSE

CIRSE 2017
Results
Forty-four nodules were enrolled as target lesions. The numbers of
CR, PR, SD, and PD were 4, 19, 19, and 2, respectively. The response
rate of target lesions was 52.3%. The frequency of vascular lakes was
27.7% (13/47). All lesions with vascular lake were more than 40 mm in
diameter and occurred with significantly more frequency in patients
with single HCC (p=0.0014). Univariate statistical analysis indicated
that selection of feeding arteries and vascular lake was associated
with local response. However, in multivariate statistical analysis,
there were no significant relationships.
Conclusion
Vascular lake may be associated with tumor size and number. Here
no significant relationship was observed between vascular lake and
local response.

P-457
HIFU for prostate cancer: 1250 patients with a 10-year
follow-up
V.A. Solovov, M.O. Vozdvizhenskiy, A.E. Orlov
Interventional Radiology, Samara Oncology Centre, Samara, Russian
Federation
Purpose
The aim of this investigation was to evaluate the efficacy of HIFU
treatment for patients with prostate cancer and failure after external
beam radiotherapy (EBRT) and local recurrence after radical prostatectomy (RPE). All patients were stratified by tumor risk progression
according to D’Amico classification.
Material and methods
In total, 1250 patients were treated at Samara oncology center
between 2007 and 2017: 359 patients with low risk, 375 with intermediate risk, 467 with high risk progression and 49 after EBRT and
RPE failure. Nine hundred eighty-five patients underwent transurethral resection of the prostate (TURP) + HIFU treatment and 265
underwent only HIFU treatment (volume prostate < 40cc). The mean
follow-up was 69 (range 3–119) months. The mean age of all patients
was 68.4 (52–89) years.
Results
The median PSA level at 72 months after HIFU treatment was 0.5
(0.0–3.7) ng/ml for patients with low risk, 1.04 (0.2–6.5) ng/ml for
those with intermediate risk, 3.5 (0–21.2) ng/ml for those with high
risk progression and 1.7 (0.0–9.9) ng/ml for those after EBRT and RPE
failure. After 10 years, the rate of progression for patients with low,
intermediate and high risk and those after EBRT and RPE failure was
6%, 8%, 37.2% and 19.7%, respectively. Kaplan–Meier analyses of the
total group indicated that the disease-free survival after the 10-year
follow-up was 84.2% for all patients.
Conclusion
Therefore, HIFU treatment is a safe, minimally invasive treatment for
localized and locally advanced prostate cancer with a disease-free
survival of 84.2% with mild and transient side effects; HIFU treatment can also be successfully performed in patients with local recurrence after RPE and EBRT failure.

P-458
Short-, mid- and long-term outcomes of irreversible electroporation treatment in renal cell carcinoma: a prospective
single centre study
S.-L. Lai
Radiology Department, Alfred Hospital, Melbourne, VIC, Australia
Purpose
Irreversible electroporation (IRE) is a non-thermal nephron-sparing
technique which offers an alternative treatment for renal tumours
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in patients unsuitable for other therapies. Here we aimed to provide
short- to long-term clinical data on these patients over 7 years.
Material and methods
Ethics approval was obtained for a prospective non-randomised trial
to investigate treatment safety of IRE for solid tumours. Nineteen
patients with renal tumours deemed surgically unresectable and
unsuitable for thermal ablation were treated between 1st December
2008 and 30th October 2015. Prospective data was obtained from
our IRE database and patient records. Two to six needle electrodes
were inserted under anaesthesia with neuromuscular blockade and
pulse delivery was synchronised to the cardiac rhythm. Patients
were followed up clinically and with CT for adverse events and
recurrence-free survival.
Results
Nineteen patients underwent 29 ablation episodes for 27 tumours.
Of these, 84% (n=16) had renal cell carcinoma, 42% (n=8) had solitary kidney and 94% (n=18) had lesions adjacent to thermally-sensitive structures. Success was correlated to tumour size, with 94%
lesions < 3 cm (15/16) successfully ablated after ≤2 rounds of IRE versus 63% lesions ≥ 3cm (7/11). Stratification by follow-up duration
showed complete ablation post ≤2 rounds of IRE in 100% of patients
followed up for short- and mid-term and 58% those followed up
for long-term. Partial ureteric stenosis was observed post-IRE in 1
patient. No other major complications were observed.
Conclusion
Renal IRE is a safe alternative treatment for renal tumours. Better
results are observed in short-to-mid-term and tumours < 3cm, with
ablation rates comparable to those with thermal techniques.

P-459
Comparative safety and effectiveness of different transarterial embolization therapies either alone or in combination
with local ablative or adjuvant systemic treatments for unresectable hepatocellular carcinoma: a systematic review and
network meta-analysis of randomized controlled trials
P.M. Kitrou1, S. Spiliopoulos2, I. Maroulis3, D. Karnabatidis1,
K.N. Katsanos1
1Department of Interventional Radiology, University Hospital of
Patras, Patras, Greece, 22nd Department of Radiology, Division of
Interventional Radiology, Attikon University General Hospital, Athens,
Greece, 3Surgery, Patras University Hospital, Patras, Greece
Purpose
This is a network meta-analysis (NMA) of different embolization
options for unresectable hepatocellular carcinoma (HCC).
Material and methods
Medical databases were searched for randomized controlled trials
(RCTs) evaluating bland transarterial embolization (TAE), conventional chemoembolization (TACE), drug-eluting bead TACE (DEBTACE), or transarterial radioembolization (TARE) either alone or combined with adjuvant chemotherapy, local liver ablation, or external
radiotherapy for unresectable HCC. Random effects Bayesian models with a binomial and normal likelihood were used (WinBUGS).
Competing treatments were ranked with the SUCRA statistic.
Sensitivity, consistency, model fit, and meta-regression analyses
were performed.
Results
The network of evidence included 53 RCTs (12 direct comparisons)
with 5,598 patients with HCC. Combinations of TACE with external radiotherapy or local liver ablation achieved the best tumor
response and survival over most other treatments. The median survival was 13.9 months in the control, 20.7 months in cases treated
with TACE, 20.9 months in cases treated with bland TAE, 30.1 months
in cases treated with TACE plus external radiotherapy, and 33.1
months in cases treated with TACE plus liver ablation. TARE was the
safest treatment with a non-significant risk of adverse events, while
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all other therapies were associated with a significantly higher risk
of toxicity compared with the control (OR range, 12.1–70.6). TACE,
DEB-TACE, TARE, and adjuvant systemic agents neither improved
the objective response of treated tumors (OR range, 0.86–1.79) nor
conferred any survival benefit (HR range, 0.82–1.15) over bland TAE
alone.
Conclusion
Chemo- and radioembolization improved patient survival,
but were not more effective than bland particle embolization.
Chemoembolization combined with external radiotherapy or local
liver ablation may significantly improve patient survival compared
with embolization monotherapies.

P-460
Hepatocellular carcinoma with portal vein tumor thrombus:
transarterial chemoembolization combined with CT-guided
iodine-125 seed implantation
K. Zhu, W. Huang, J. Huang, M. Cai
Department of Minimally Invasive Interventional Radiology, The
Second Affiliated Hospital of Guangzhou Medical University,
Guangzhou, China
Purpose
To investigate methods and effects of transarterial chemoembolization (TACE) combined with CT-guided iodine-125 seed implantation
on hepatocellular carcinoma (HCC) with portal vein tumor thrombus
(PVTT).
Material and methods
Fourty-eight patients with HCC and PVTT underwent TACE combined with CT-guided iodine-125 seed implantation. Based on the
invasive location of PVTT, types A, B, and C were defined as PVTT in
the main portal vein, that in the first order portal vein branch, and
that in the second or lower-order portal vein branches, respectively.
Based on the locations of iodine-125 seeds implanted inside PVTT or
around PVTT, two groups were defined: internal group (iodine-125
seeds implanted directly inside PVTT) and peripheral group
(iodine-125 seeds implanted into the peripheral parenchymal or
tumor tissue at less than 1.7cm). DCR, TTP, and OS of overall patients
were analyzed based on the types of PVTT and in the two groups.
Results
In types A, B, and C, OS was 8, 11.5, and 15 months, respectively
(p=0.003); DCR of PVTT was 69.23%, 75%, and 81.82%, respectively (p=0.548); DCR of intrahepatic tumors was 69.23%, 75%, and
81.82%, respectively (p=0.483); the median TTP of PVTT was 4.5, 8,
and 11 months, respectively (p=0.030); and the median TTP of the
intrahepatic tumor was 5, 9, and 9.5 months, respectively (p=0.012).
In the internal and peripheral groups, OS was 10 and 11.5 months,
respectively (p=0.239) and DCR of PVTT and intrahepatic tumors
was 69.23% and 68.18% (p=0.591) and 73.07% and 77.27% (p=0.502),
respectively. The median TTP of PVTT and intrahepatic tumors in the
internal and peripheral groups was 7 and 10 months (p=0.276) and 8
and 9.5 months, respectively (p=0.089).
Conclusion
TACE combined with CT-guided iodine-125 seed implantation (irrespective of the method) may effectively control the progression of
PVTT and intrahepatic tumor and prolong survival in patients with
HCC.
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P-461
The role of interventional radiology in the treatment of intrahepatic cholangiocarcinoma
F. Patella1, S.A. Angileri1, F. Pesapane1, E.M. Fumarola1, F. Morelli1,
C. Floridi2, G. Franceschelli1, A.M. Ierardi1, G. Carrafiello1
1Postgraduation School in Radiodiagnostics, Università degli Studi di
Milano, Milan, Italy, 2Radiology, Fatebenefratelli Hospital, Milan, Italy
Purpose
To describe the current level of evidence regarding interventional
treatments in the management of ICC and interventional procedures aiming to improve the future liver remnant surgery.
Material and methods
A systematic literature search was performed in PubMed, selecting
only studies published in English from January 2005 to June 2016
reporting on interventional radiology treatments in patients with
unresectable ICC. The primary endpoint was to investigate safety
and complications of these techniques. The secondary endpoint was
to present the current status of interventional radiology in the treatment of unresectable ICC. The following variables were extracted,
where available, from the included articles: number of patients,
number of lesions and their diameter, number of sessions of treatment, complications, mean follow-up, and technical and clinical success. Median survival was calculated.
Results
Multiple treatment options are available for inoperable ICC and no
randomized studies exist to compare treatments. The studies that
we evaluated showed a great heterogeneity in treated populations
and the selection of therapy from one center to another. There was
no significant difference in median survival between treatments, but
TACE was associated with a greater risk of major complications than
radioembolization and thermal ablation. Similar to the approach
used for HCC, thermal ablation was preferred when lesions are no
more than 3 and the size is suitable (ideally under 3 and up to 5 cm).
Conclusion
The current study provides important data demonstrating the feasibility, safety, and potential efficacy of interventional procedures
for ICC both in inoperable patients and in borderline ones to make
them suitable for surgery.

P-462
Percutaneous microwave ablation of renal cell carcinoma using
a high-power microwave system: focus upon feasibility, safety,
and efficacy
D.K. Filippiadis, C. Kelesis, C. Konstantos, L. Reppas, K. Palialexis,
A.D. Kelekis, E. Brountzos, N.L. Kelekis
2nd Radiology Department, University General Hospital “Attikon”,
Athens, Greece
Purpose
Small- to medium-sized renal masses are increasingly imaged as
incidental findings requiring a treatment strategy that preserves the
renal function and minimizes procedural morbidity. Percutaneous
ablation is an expanding, minimally invasive approach. The purpose
of this study was to review feasibility, safety, and mid-term efficacy
of percutaneous microwave ablation (MWA) for renal cell carcinoma
(RCC) treatment using a high-power microwave system.
Material and methods
Institutional database research identified 48 consecutive patients
with a single RCC lesion (biopsy proven) who underwent percutaneous MWA using a high-power microwave system. All patients
had undergone biopsy in a different session using an 18-G semiautomatic soft tissue biopsy needle. Contrast-enhanced computed tomography or magnetic resonance imaging was used for
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post-ablation follow-up. Patient and tumor characteristics, microwave technique, complications, and pattern of recurrence were
evaluated.
Results
The patient age was 74 years (male:female: 31:19). The average
lesion size was 3.1 cm (range 2.0–4.3 cm). The 3-year overall survival was 95.8% (46/48). Two patients died during the 3-year followup because of reasons unrelated to MWA and RCC. Minor complications, including hematomas requiring nothing but observation,
occurred in 3% (6/50) cases. Local recurrence of 6.25% (3/48) was
observed with 2/3 cases being re-treated achieving a total clinical
success of 97.9% (47/48 lesions).
Conclusion
Percutaneous MWA of RCC using a high-power microwave system is
a feasible, safe, and efficacious technique for the treatment of smallto medium-sized renal masses.

P-463
Left hepatic and segment IV yttrium-90 radioembolization
using glass microspheres without routine embolization of the
right gastric artery
O. Ahmed1, D. Heussner2, P. Tran3, S. Khan4, B. Clayton2,
U.C. Turba1, J.C. Tasse1, B. Arslan1
1Vascular & Interventional Radiology, Rush University Medical Center,
Chicago, IL, United States of America, 2Interventional Radiology,
Rush University Medical Center, Chicago, IL, United States of America,
3Radiology, Rush University Medical Center, Chicago, IL, United States
of America, 4Biology, University of Illinois at Chicago, Chicago, IL,
United States of America
Purpose
To evaluate the safety of yttrium-90 radioembolization (RE) using
glass microspheres in the treatment of left lobar or segment IV
tumor without prophylactic embolization of the right gastric artery
(RGA).
Material and methods
All patients undergoing left lobar or proximal segment 4 RE with
glass microspheres between October 2012 and January 2016 for
primary or liver-dominant metastatic disease were reviewed. Glass
microspheres were administered at least 1 cm distal to the identified RGA in all cases. Patients treated from a replaced left hepatic
artery (n = 14) or separate origin of the segment 4 hepatic artery (n
= 3) were excluded. The necessity for embolization of the RGA, distal
hepaticoenteric arteries, or other vessels was recorded, and the incidence of radiation-induced gastric ulceration was monitored by the
performing physician for up to 3 months.
Results
RE to the left lobe (n = 34) or proximal segment 4 (n = 18) was performed in 52 patients. Prophylactic embolization of the RGA was
performed in only 6 patients (11.5%). During mapping angiography, embolization was performed in 17 patients (mean vessels
1.47, median 1, range 0–3). Distal hepaticoenteric vessels of the left
hepatic artery were embolized in 4 patients (7.8%). Two parasitized
vessels (3.8%) and 4 (7.7%) branches of the left hepatic artery were
embolized for the purpose of redistribution. No treatment-related
gastric or duodenal ulceration was observed. Ten (19.2%) patients
underwent EGD evaluation following RE for other indications; no
incidental radiation-induced ulcers were identified.
Conclusion
RE of the left hepatic or segment 4 arteries using glass microspheres
can be performed safely without routine embolization of the RGA.
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P-464
Portal vein infiltration in patients with hepatocellular carcinoma: the relevance of correct classification
R. Kloeckner1, A. Mähringer-Kunz1, V. Steinle1, S. Schotten1,
C. Düber1, M.B. Pitton1, H. Lang2, S. Koch3, P.R. Galle4, A. Weinmann4
1Diagnostic and Interventional Radiology, University Medical Center
Mainz, Mainz, Germany, 2General, Visceral and Transplant Surgery,
University Medical Center Mainz, Mainz, Germany, 3Clinical Registry
Unit (CRU), University Medical Center Mainz, Mainz, Germany, 4Internal
Medicine / Hepatology, University Medical Center Mainz, Mainz,
Germany
Purpose
Portal vein invasion (PVI) has significant impact on the prognosis of patients with hepatocellular carcinoma (HCC). Treatment is
determined according to BCLC stages. In BCLC-B, TACE is recommended, whereas for patients with PVI (BCLC-C/D), systemic therapy or radioembolization may be preferable. Patients with minor PVI
are frequently misclassified due to radiological challenges in determining malignant PVI or non-adherence to guidelines. Aim of this
study is the re-evaluation of PVI and the analysis of the impact of
misclassification.
Material and methods
Overall, 861 HCC patients of a total of 1413 were extracted from the
clinical registry of our tertiary center as an ongoing effort to reevaluate the extent of PVI in all patients treated between 01/2000
and 12/2015. PVI was diagnosed by re-evaluating all available CT
or MRI scans. PVI was documented using the Liver Cancer Study
Group of Japan classification ranging from Vp0 to Vp4: Vp0=no PVI,
Vp1=segmental, Vp2=right anterior or posterior PV, Vp3=right or left
PV, and Vp4=main trunk. Influence on overall survival (OS) was calculated for each BCLC stage.
Results
Overall, 279 patients were classified with PVI. BCLC classification in
these patients prior to reevaluation was A/B/C/D in 10/14/179/76 of
cases. When comparing the patients with and without PVI, those
initially classified as BCLC-A yielded an OS of 21.5 months vs. 103.9
months (p=0.001) and those initially classified as BCLC-B yielded an
OS of 10.9 months vs. 39.8 months (p=0.001).
Conclusion
Even minor PVI leads to dismal prognosis. Meticulous evaluation
of cross-sectional imaging is crucial for the clinical management of
patients with HCC. Once PVI has been diagnosed, such patients have
to be classified as advanced stage.
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P-466

Safety and efficacy of 100-µ DEB-TACE in patients with nonresectable HCC

Does immediate CT post-chemoembolization of colorectal
metastases in the liver predict PET response?

J. Urbano1, J.J. Echevarria-Uraga2, J.J. Ciampi Dopazo3,
J. Sanchez Corral4, B. Peña Baranda5, C. Lanciego6,
R. Gonzalez Costero7, S. Méndez Alonso7, J.J. Muñoz RuizCanela8, V. Nacarino9, J. Peiró de las Heras9, J. Cuesta Pérez10,
L. López Carreira11, J.R. Pulpeiro11
1Vascular & Interventional Radiology, Jiménez Díaz Foundation
University Hospital, Madrid, Spain, 2Radiology, Hospital Galdakao
Usansolo, Galdakao, Spain, 3Interventional Radiology Department,
Complejo Hospitalario de Toledo, Toledo, Spain, 4Radiology, Hospital
Ramon y Cajal, Madrid, Spain, 5Radiology, Hospital of Basurto, Bilbao,
Spain, 6Radiologia Intervencionista, Hospital Virgen de la Salud,
Toledo, Spain, 7Interventional Radiology, Puerta de Hierro Hospital,
Majadahonda, Madrid, Spain, 8Interventional Radiology, Hospital
Regional de Málaga, Málaga, Spain, 9Interventional Radiology
Department, Hospital Virgen del Rocío, Sevilla, Spain, 10Interventional
Radiology Department, Hospital de la Princesa, Madrid, Spain,
11Interventional Radiology, Hospital Lucus Augusti, Lugo, Spain

K. Tan1, R. Rakheja1, J. Shaw2, E. Lee1, Y. Luo2, G. Beck 2, R. Otani1,
C. Plewes3, S. Ahmed4
1Department of Medical Imaging, University of Saskatchewan,
Saskatoon, SK, Canada, 2Department of Surgery, University of
Saskatchewan, Saskatoon, SK, Canada, 3Medical Imaging, University
of Alberta, Edmonton, AB, Canada, 4Medical Oncology, University of
Saskatchewan, Saskatoon, SK, Canada

Purpose
To evaluate the short-term safety and efficacy of 100-µ DEB-TACE
for the treatment of non-resectable HCC. Small particles may allow
a more concentrated drug delivery as well as greater tumor penetration than larger particles. However, there is still some concern
regarding the possibility that small spheres could be more toxic.
Material and methods
Ten academic hospitals were involved in this multicenter, singlearm, prospective study (NCT2670122). Approval from the ethical
committee was obtained. All patients provided informed consent.
The primary aim was to assess treatment safety and tolerability. The
second end point was treatment efficacy. DEB-TACE with selective
and ultra-selective administration of up to 3 ml of tightly calibrated
100-µ drug-eluting microspheres with up to 150 mg of doxorubicin
was administered to patients with Child–Pugh class ≤ B7; ECOG 0.
mRECIST was used for response evaluation.
Results
From March 2015 to November 2016, 131 patients underwent 100-µ
DEB-TACE. Of these, 70.2%, 18.3% and 11.5% patients had Child–
Pugh class A5, A6 and B7, respectively. The mean patient age was
68.3 yr (47–84 yr). BCLC class A and B were observed in 57.2% and
25.9% patients, respectively. Overall, 223 nodules with a mean size
of 27.7 mm (8–100 mm) and a mean of 1.7 nodules per patient were
treated. A total of 244 TACEs have been performed (a mean of 1.8
procedures per patient). The 3-month objective response rate was
72.8%. The 30-day mortality, minor complication rate and major
complications rate were 0%, 6.9% and 4%, respectively.
Conclusion
Safety profile and short-term efficacy of 100-µ DEB-TACE is similar to
that of standard DEB-TACE.

Purpose
(1) To establish the clinical significance of tumor contrast retention
post-chemoembolization.
(2) To test the hypothesis that the effect of DEBIRI TACE is due to the
diffusion of the prodrug irinotecan into the tumor.
Material and methods
All patients underwent a non-enhanced CT immediately post-DEBIRI
TACE. Patients who underwent PET-CT pre- and post-DEBIRI TACE
within 3 months of DEBIRI were included. Eleven patients were identified, 7 of whom completed DEBIRI treatment. Reasons for incomplete treatment included refusal (in 2 patients) and change of treatment by the clinician (in 2 patients). The pattern of post-DEBIRI
enhancement was matched to the PET-CT response. If 75%–100% of
the enhancement area matched, the response was classified as type
1; if 25%–75% matched, as type 2 or a partial match; and if 0%–25%
matched, as type 3.
Results
Five patients demonstrated a type 1 response, 2 demonstrated a
type 2 response, and 4 demonstrated a type 3 response. One type
1, one type 2, and all type 3 responders exhibited significant metabolic disease progression on PET-CT.
Conclusion
Post-DEBIRI contrast enhancement did not predict disease response.
However, our results indicated that in patients who responded to
DEBIRI, the post-DEBIRI enhancement area matched the PET-CT
response. This was surprising as the conventional hypothesis is that
the treatment response is due to the diffusion of the active drug
into the tumor from the adjacent healthy liver. We hypothesized
that the mechanism of action of DEBIRI was due to the active conversion of the prodrug in the tumor or the blockage of the tumor
microvasculature.

P-467
Microwave ablation of focal liver lesions: 5-year experience at
an oncologic centre
N. Almeida Costa1, J.A. Oliveira2, P. Lopes1, M.J.M. Sousa3,
B. Gonçalves3
1Interventional Radiology, IPO - Porto, Porto, Portugal, 2Radiology,
Centro Hospitalar do Porto, Porto, Portugal, 3Interventional Radiology,
IPOFG Porto (Portuguese Institute of Oncology), Porto, Portugal
Purpose
To describe the 5-year experience of using microwave therapy on
liver lesions and CT follow-up for evaluating treatment response
and identifying local recurrence prognostic factors after microwave
ablation.
Material and methods
Our retrospective study evaluated all liver lesions submitted
for microwave ablation to our oncologic centre during 5 years.
Enhanced CT was conducted for all patients after the procedure and
at 3-month intervals thereafter. Recurrence rates, complications, and
technique effectiveness were analyzed. Lesion features and ablation
details will be further analyzed for predicting treatment success and
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outcomes and highlighting the size and location (central, perivascular, and subcapsular) of the lesions and the ablation zone/coagulation area ratio.
Results
The study population included 139 patients with a total of 245
liver lesions submitted for microwave ablation. Most of the lesions
(83.5%) were liver metastases (colorectal metastases, 48.9%; breast
metastases, 12.9%; neuroendocrine tumors metastases, 7.9%; and
other several metastases, 13.9%) and 14.4% were HCC. The median
follow-up was 18 months, and minor complications occurred in 8
patients. Local recurrence occurred in 21% patients, with a majority occurring 3–6 months post-procedure. Further analysis will be
detailed, fulfilling the aims of this study.
Conclusion
Microwave ablation of focal liver lesions is effective and safe with
better outcomes than liver surgery in terms of post-procedural morbidity, ability to re-treat very effectively and an increased patient
overall survival. CT follow-up of ablated areas can reflect early recurrence and the need for additional procedures. We estimate that at
our centre, the optimal ablation margin is the strongest local recurrence predictor.

P-468
Experience of irreversible electroporation for improving
survival in locally advanced pancreatic adenocarcinoma in Asia
K.-W. Huang
Centre of Mini-Invasive Interventional Oncology, National Taiwan
University, Taipei, Taiwan
Purpose
Irreversible electroporation (IRE) is a non-thermal focal therapy that
utilizes high-voltage electric pulses for permanently rupturing the
cellular membrane and inducing apoptosis. In this study, we evaluated the safety and efficacy of a protocol based on intra-operative
ultrasound-guided IRE in patients with locally advanced pancreatic
cancer (LAPC). Data were collected from 7 countries in Asia
Material and methods
From 2012 to 2015, we performed laparotomic and laparoscopic
IRE under US guidance in 70 patients with stage III LAPC. These
patients were enrolled into a prospective institutional review board
approved trial.
Results
No IRE-related deaths occurred. A median follow-up of 30.8 months
showed that 18.6% of patients sustained complications with a
median grade of 2 (range 1–3, no grade 4 or 5 complications were
observed). Six patients (8.6%) experienced local recurrence, and
34.3% experienced distant progression (with 50% of these metastases to the liver). Overall survival was 27.4 months.
Conclusion
Our study suggests that IRE is safe and effective in controlling locally
advanced pancreatic cancer. We surmise that the addition of IRE to
the chemotherapy regimen may provide a survival advantage.
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P-469
Technical note: a single-center experience of positron emission tomography-computed tomography (PETCT)-guided lung
biopsy for better yield
U.A. Pankar1, S.S. Shivalingappa2
1Interventional Radiology, HealthCare Global Hospital, Bangalore,
India, 2Imaging and Interventional Radiology, Health Care Global
Enterprises, Bangalore, India

Purpose
To evaluate the feasibility of PETCT-guided lung biopsies for tissue
sampling and better yield, thereby minimizing the need for repeat
procedures and also reducing patient morbidity.
Material and methods
Twenty individuals diagnosed with a pulmonary mass lesion on CT
scan were considered for PETCT studies. Patients with central lung
masses masqueraded by the atelectatic lung underwent PETCTguided percutaneous biopsy procedures. The biopsy samples
were obtained from the most PET avid areas. An 18G coaxial (BARD
automatic max core and semiautomatic truglide coaxial disposable biopsy instrument) system was used for the procedure. Biopsy
throw of 2.2 cm and minimum of 5 and maximum of 10 cores were
obtained. All cores were analyzed by an oncopathologist.
Results
Adequate samples were obtained in all patients. Average biopsy
core length was 2.2 cm. All sampled cores defined cancer cells and
were adequate for various other tests. None of the patients had to
undergo repeat biopsy due to inadequacy of sample.
Conclusion
Guided core biopsy plays an important role in obtaining tissue samples for analysis. CT guidance is routinely used for lung biopsies.
Quite often the sample biopsied may not be true representative of
tumor cells. The use of PETCT guidance in those instances helps in
tissue sampling, thereby minimizing the repeat procedures and significantly reducing patient morbidity. In our series of 20 patients, all
the cores showed cancer cells and were sufficient for various other
tissue analyses; hence, we recommend PETCT-guided biopsies.

P-470
Lipiodol as an imaging biomarker of tumor response after transarterial chemoembolization therapy in patients with primary
and metastatic liver cancer: preliminary results
M. Miszczuk, J. Chapiro, V. Thakur, N. Nezami, F. Laage-Gaupp,
M. Kulon, J.M.M. van Breugel, M. Lin, J.-F.H. Geschwind
Radiology and Biomedical Imaging, Yale University School of Medicine,
New Haven, CT, United States of America
Purpose
To establish the role of Lipiodol as an imaging biomarker of tumor
response.
Material and methods
Thirty-nine patients with HCC (n=22) or metastatic disease (n=17)
were included in this prospective, single-arm, phase II clinical trial.
Patients were treated with conventional transarterial chemoembolization (cTACE). Imaging was performed at baseline (BL, MRI/CT),
24 h post-TACE (CT), and at 1, 3, and 6 months post-TACE (MRI/CT).
Data analysis included intra- and extratumoral Lipiodol deposition
at BL and on follow-up and tumor response assessment using WHO,
RECIST, mRECIST, EASL, and qEASL guidelines. BL tumor enhancement was compared between responders and non-responders for
each response assessment guideline separately. Statistical analysis
included linear regression and student’s t-tests.
Results
Responders presented high tumor enhancement at 1 (WHO, RECIST,
EASL; all p<0.05), 3 (WHO, mRECIST, EASL, qEASL; all p<0.05), and
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6-month follow-ups (RECIST, p=0.037). Furthermore, a small overall tumor area and high Lipiodol deposition were predictive of
response 1 and 3 months post-TACE on applying the qEASL guidelines. BL tumor enhancement showed a weak correlation with
Lipiodol deposition (24 h CT; R2=0.106). Extratumoral Lipiodol washout was substantially higher than intratumoral washout.
Conclusion
BL tumor enhancement showed a weak positive trend in predicting Lipiodol deposition after cTACE. High tumor enhancement at BL
and Lipiodol deposition on initial follow-up (24 h) were predictive
of response to therapy till 6 and 3 months post-TACE, respectively.
Patients with small enhancing tumors exhibited a high possibility
of responding to treatment. In conclusion, Lipiodol can be used as
an imaging biomarker for tumor response in patients treated with
cTACE.

P-471
Transarterial chemoembolization of hepatocellular carcinoma
with 100±25-μm and 200±25-μm Lifepearl microspheres:
short-term follow-up and safety profile
R. Argirò1, C. Cirelli1, M. Corona1, P. Lucatelli2, F. Fanelli3,
C. Catalano4, M. Bezzi1
1Vascular and Interventional Radiology Unit, Sapienza University
of Rome, Rome, Italy, 2Vascular and Interventional Radiology Unit,
University of Siena, Siena, Italy, 3Interventional Radiology Unit,
Department of Radiological Sciences, Sapienza - University of Rome,
Rome, Italy, 4Radiology, University La Sapienza Policlinico Umberto I,
Rome, Italy
Purpose
To evaluate short-term response and safety profile of doxorubicinpreloaded 100±25-µm and 200±25-µm Lifepearl microspheres in
the treatment of hypervascular hepatocellular carcinoma (HCC).
Material and methods
Forty-nine typical hypervascular HCC (mean size, 25.5 mm; range,
59–11 mm) in 37 patients [26 males; mean age, 63.2±13.3 years;
BCLC-A (n=17) and BCLC-B (n=20)] were prospectively enrolled. TACE
procedure was highly standardized as follows: dual-phase CBCTassisted procedure; superselective microcatheterization (2.7 Fr);
embolic agent: 100 mg of doxorubicin divided in vials of 100±25-μm
and 200±25-μm particles; embolization protocol: 100±25-μm particles were injected first, and if arterial flow arrest was not achieved,
200±25-μm particles were injected till stasis. Procedures were
scored by the degree of achieved superselective microcatheterization. Results were evaluated according to mRECIST criteria using
MDCT/MRI at 1-month follow-up. Toxicity evaluation was based on
the comparison of pre- and post-procedural laboratory tests (with
a cut-off of 50% of increase); the onset of major or minor complications was recorded.
Results
In 19 patients, the score was 0 (no non-target sub-segmental artery
embolization), whereas in 30 patients who underwent TACE, the
score was 1 (one non-target sub-segmental artery embolization).
At 1-month follow-up, complete response was observed in 65.3%
of patients, partial response in 18.3%, and stable disease in 14.2%,
with an objective response rate of 83.6% and disease control rate of
97.8%. In 12/49 patients, a significant increase was noticed in hepatic
laboratory tests, but only 4 patients developed symptoms requiring specific medical treatment. One patient developed a hepatic
abscess in the treated area.
Conclusion
TACE with Lifepearl microspheres provides excellent short-term control of HCC burden with a favorable toxicity profile.
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P-472
Microwave ablation in the management of colorectal cancer
lung metastases
A.J. Gonzalez Aguirre1, E.N. Petre1, M. Bains1, N.E. Kemeny2,
S.B. Solomon3, C.T. Sofocleous1
1Interventional Radiology Service, Memorial Sloan Kettering Cancer
Center, New York, NY, United States of America, 2Gastrointestinal
Oncology Service, Memorial Sloan-Kettering Cancer Center, New York,
NY, United States of America, 3Section of Vascular & Interventional
Radiology, Memorial Sloan Kettering Cancer Center, New York, NY,
United States of America
Purpose
Approximately 3% of patients with colorectal cancer (CRC) lung
metastases are amenable to metastasectomy. Lung radiofrequency
(RF) ablation can be performed safely and with comparable oncologic outcomes in this patient population. Microwave (MW) ablation
is an evolving thermal ablation technology with at least theoretical
benefits over RF. Here we present the clinical outcomes of MW ablation of CRC cancer lung metastases.
Material and methods
We selected patients with CRC lung metastases who were treated
with MW ablation from our institutional HIPAA-registered and IRBapproved clinical ablation database. All patients were evaluated
by CT at 4–8 weeks and/or by PET/CT every 3 months thereafter.
Oncologic endpoints included local tumor progression rate and
local progression-free and overall survival rates. Complications were
recorded.
Results
Fifty patients with 79 lung lesions were included. Mean follow-up
period was 43.2 months. Mean lesion size was 1.1 (range, 0.3–3.2) cm.
Eight (10%) lesions demonstrated local progression during followup, 2 of which were successfully retreated without evidence of local
progression during follow-up. Local progression (assisted)-free survival rates at 1, 2, and 3 years was 94%, 86%, and 86%, and median
time to local progression was not reached. Overall survival rate after
lung ablation was 100% at 1 year, 97% at 2 years, and 86% at 3 years.
Mean minimal ablation margin was 5.2 (range, 0–19) mm. Mean ablation margin in the lesions with local recurrence was 4.6 mm vs 5.3
mm in the patients without recurrence (p=0.70). Pneumothorax
rate was 35%, and chest tube rate was 26%. Additional complications included a bronchopleural fistula in 1 patient and an empyema
in another patient. Both were successfully managed with thoracostomy and without further sequelae.
Conclusion
MW is a safe local therapy that provides extended local control of
CRC lung metastases.

P-473
CT-guided percutaneous cryoablation of renal cell carcinoma:
impact of histology and ablative margins on treatment success
L. Colleter, C. de Margerie-Mellon, C. de Bazelaire, E. de Kerviler
Radiology, Saint-Louis Hospital, Paris, France
Purpose
To evaluate factors affecting local tumour control and complications
after the cryoablation of renal cell carcinomas (RCCs).
Material and methods
A retrospective analysis of 157 patients who underwent CT-guided
percutaneous cryoablation (PCA) of biopsy-proven RCCs was performed. Patients with a mean age of 69 (range, 44–89) years were
followed up for 6 months or longer with MRI. All patients underwent MRI at day 1 to assess ablative margins. Factors affecting local
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tumour control and complications were evaluated: tumour size,
RENAL score, histology and Fuhrman grade, enhancement pattern
and ablative margins.
Results
Median follow-up period was 33 (range, 6–86) months. Mean tumour
diameter was 25.4 (range, 10–60) mm. Recurrences were observed in
17 patients with clear cell RCC (ccRCC) and in 1 with non-clear cell
RCC. All controlled tumours demonstrated ablative margins of 5 mm
or more on MRI at day 1. Recurrence rate was significantly correlated
with low ablative margins (p<0.0001) and ccRCC subtype (p=0.046).
On multivariate analysis, only ablative margins remained significant
(p<0.0001). Complications were rare (15% Clavien 1; 0.006% Clavien
2 and 4; 0.2% Clavien 3). Complication rate correlated with tumour
size (p=0.028), number of cryoneedles (p=0.01) and polar location (p=0.04) but not with RENAL score (p=0.059). On multivariate
analysis, only mid-pole location was associated with complications
(p=0.013).
Conclusion
MRI at day 1 was highly predictive of recurrence. Insufficient ablative margins and clear cell histological subtype were associated with
incomplete local tumour control following CT-guided PCA for RCCs.
The complication rate of PCA for RCCs was low.

P-474
Theranostic application of lipiodol for transarterial chemoembolization in a VX2 tumor animal model
M.M. van Breugel1, J. Chapiro1, S. Mirpour2, X. Zhang3, M. Lin1,
M.A. Miszczuk1, E.A. Liapi2, J.-F.H. Geschwind1
1Radiology and Biomedical Imaging, Yale University School of
Medicine, New Haven, CT, United States of America, 2Radiology, Johns
Hopkins, Baltimore, MD, United States of America, 3Pathology, Yale
University School of Medicine, New Haven, CT, United States of America
Purpose
To establish and validate the role of lipiodol as a tumor-seeking theranostic agent and specific imaging biomarker of tumor tissue after
transarterial chemoembolization (TACE) in an animal tumor model
for liver cancer.
Material and methods
Thirty-six rabbits were implanted with VX2 tumors and treated
with a lipiodol-based TACE protocol. Animals were sacrificed at 24
h or 7 or 20 days post-TACE and underwent serial native and contrast-enhanced CT scans before TACE and immediately before sacrifice. Tumor vascularity and lipiodol deposition within tumors and
hepatic tissues were quantified using 3D quantitative assessment
tools and with measurements of arterial flow (AF), portal flow (PF),
and the perfusion index [PI=AF/(AF+PF)].
Results
Twenty-four hours post-TACE, a significant decrease in tumor PI (preTACE=62.25%, post-TACE=49.05%, p=0.04) was measured, which
was maintained at 7 days (p=0.003) but not at 20 days (p=0.4). A
strong correlation (R2=0.894) was found between the volume of
enhanced tumor tissue at baseline and that of lipiodol-positive
tumor post-TACE. Continuous lipiodol deposition across all time
points was measured within the tumors; however, gradual and ultimately near-complete lipiodol washout was observed for hepatic
deposits.
Conclusion
Tumor hyperenhancement, as visualized on contrast-enhanced
CT pre-TACE, demonstrated an excellent correlation with lipiodol
deposition post-TACE, indicating that lipiodol is a tumor-seeking
agent with a tumor-specific deposition pattern. Changes in PI over
time indicated initial tumor devascularization, followed by revascularization and recurrence. In additional, lipiodol was permanently
and specifically retained by the tumor tissue as opposed to a rapid
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washout from the hepatic tissue. In summary, the aforementioned
findings established the role of lipiodol as a tumor-specific theranostic agent.

P-475
The evaluation of the ablative area with non-contrast CT after
cryoablation therapy for small renal tumors
H. Higashihara1, K. Osuga1, Y. Enchi2, S. Nakamura2, Y. Kimura1,
R. Ohira1, Y. Ono1, T. Nakazawa1, N. Tomiyama1
1Diagnostic and Interventional Radiology, Osaka University Graduate
School of Medicine, Suita, Osaka, Japan, 2Radiology, Osaka University
Hospital, Suita, Osaka, Japan
Purpose
Cryoablation therapy is an alternative curative treatment for small
renal tumor. It is difficult to evaluate the precise ablative area after
cryoablation in patients with poor renal function because a contrast
material cannot be used. The purpose of this study was to assess the
ablative area with non-contrast CT compared with that with contrast-enhanced CT.
Material and methods
In this retrospective study, 23 patients underwent total 25 cryoablation therapies for small renal tumor between June 2014 and August
2016. The ablative volume was measured with non-contrast and
contrast-enhanced CT at 2 days after ablation using a 3-dimensional
work station. The volume difference between the ablative area with
non-contrast CT and that with contrast-enhanced CT was evaluated
by Wilcoxon rank-sum test (P < 0.05) and Spearman’s rank correlation coefficient (ρ, P < 0.05).
Results
The measured ablative volume with non-contrast CT (55.6 ± 30.8 ml)
was significantly larger than that with contrast-enhanced CT (40.1
± 22.4 ml) at the parenchymal phase (P = 0.00008), and there was
a positive relationship between the measured ablative volume with
non-contrast CT and that with contrast-enhanced CT (ρ = 0.88, P =
0.00001).
Conclusion
Non-contrast CT was a feasible option for the evaluation of the ablative area after cryoablation in patients with poor renal function,
although the ablative area could be overestimated with non-contrast CT compared with that with contrast-enhanced CT.

P-476
IRE of liver malignancies after major liver surgery: is it safe and
effective?
A. Barabasch, P. Heil, M. Distelmaier, E. Dethlefsen, C.K. Kuhl,
P. Bruners
Diagnostic and Interventional Radiology, University Hospital RWTH
Aachen, Aachen, Germany
Purpose
Surgical resection is the preferred treatment for patients with liver
malignancies. Tumor recurrence in the liver remnant after lobectomy is often not amenable to surgical excision. In such patients,
local ablative techniques, especially IRE are important treatment
options to preserve remaining vessels. However, these patients harbor innumerable surgical clips that possibly interfere with IRE. Here
we report on our experience with IRE after major liver surgery in
terms of efficacy, safety, and liver function after treatment.
Material and methods
Twelve patients were treated with CT-guided IRE for recurrent liver
malignancies after major liver surgery (trisectorectomy in 9/12
patients, non-anatomic major liver-resection in 3/12 patients). They
underwent systematic follow-up with MRI. Distances from the active
tip of the IRE probe to the nearest surgical clip were measured on CT
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images acquired during IRE. Liver function was assessed using the
MELD score before and 1 and 6 weeks after IRE. Wilcoxon signedrank test was used to investigate changes in the MELD score.
Results
All patients had titan surgical clips within an average distance of
25±20 (range, 0–65) mm from the active tip of the probe. In 5/12
patients, surgical clips were located closer than 20 mm. We observed
no complication during the intervention or at follow-up. Based on
follow-up imaging, complete ablation was achieved in all patients.
The presence of clips did not modulate the ablation zone. No patient
exhibited vessel thrombosis. The average MELD score before IRE
was 6.6±4.5, 1 week after IRE was 6.1±2.3, and 6 weeks after IRE was
6.1±3.1 (p>0.05).
Conclusion
The presence of surgical clips close to the IRE probes did not interfere with successful ablation. Thus, IRE is a safe local ablative technique after major liver surgery and does not deteriorate liver
function.

P-477
Intra-arterial chemoperfusion (IACP) for treating irresectable chest wall or lymph node recurrence of breast cancer not
amenable to radiation therapy
E. Dethlefsen, F. Goerg, N. Krämer, C.K. Kuhl, A. Barabasch
Department of Diagnostic and Interventional Radiology, RWTH Aachen
University Hospital, Aachen, Germany
Purpose
Approximately 10% of breast cancers locally recur after mastectomy.
Depending on the type of previous radiotherapy, chest wall recurrences are not amenable to resection or radiation therapy. In such
patients, intra-arterial chemoperfusion (IACP) is a treatment option.
Here we report our long-term experiences with IACP based on the
type of breast cancer (luminal vs. basal).
Material and methods
Eleven women (age, 32–84 years) with chest wall (n=3) or locoregional lymph node recurrence (n=7) or both (n=1) were included;
the recurrences were of basal-type (triple-negative) breast cancer
in 4 patients and of luminal A/B-type breast cancer in 7. IACP was
superselectively performed via the internal thoracic artery or an
axillary artery branch using a perfusor-guided infusion of 30-mg
mitoxantrone via mirocatheter. IACP was repeated every 3 weeks
depending on tumor response and leukocyte count. MRI/CT was
performed prior to each IACP session and every 3 months during follow-up. Local control was defined as CR, PR, or SD.
Results
Five patients underwent 4 IACP sessions, 2 underwent 3 sessions,
and 4 underwent 1 session. CR was achieved in 4/11 patients, PR in
4/11, SD in 3/11, and PD in 0/11, yielding a local control rate of 100%
(11/11). Six of the 8 responders (75%) had luminal A/B-type breast
cancer. Two of the 3 non-responders (66.7%) had basal-type breast
cancer. Four of the 8 responders demonstrated long-term (>36
months) CR and had luminal A/B-type cancer. Two of the 3 nonresponders died <2 months after therapy initiation. One patient
experienced a major side effect (cardiac decompensation); minor
side effects occurred in 3/11 patients.
Conclusion
For patients with unresectable, locally recurrent luminal A/B-type
breast cancers not amenable to radiation therapy, IACP offers longterm local control or even complete remission with minimal side
effects.
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P-478
Hepatic arterial embolization using cone-beam CT with tumorfeeding vessel detection software: impact on HCC response
F.H. Cornelis1, A. Borgheresi2, E.N. Petre2, S.B. Solomon3,
K.T. Brown2
1Radiology, Tenon Hospital, Paris, France, 2Interventional Radiology,
Memorial Sloan Kettering Cancer Center, New York, NY, United States
of America, 3Section of Vascular & Interventional Radiology, Memorial
Sloan Kettering Cancer Center, New York, NY, United States of America
Purpose
Dedicated software using cone-beam CT has shown a high sensitivity in detecting tumor-feeding vessels during hepatic arterial
embolization (HAE) of hepatocellular carcinoma (HCC) compared
with 2D imaging. The primary hypothesis of this study was that HCC
tumors treated with HAE guided by tumor feeding vessel detection software (TFVDS) would show a more complete response (CR).
Secondary analysis on the impact of X-ray dose exposure was also
performed.
Material and methods
A total of 19 males and 8 females (median age: 69 years, 46–85)
with 44 HCC tumors (median size: 38 mm, 6–100) treated with HAE
between January 2013 and December 2014 were included. Exclusion
criteria were extrahepatic supply, >4 tumors, tumor size > 10 cm,
and adjunctive local therapy. Baseline patient and procedure characteristics were reviewed. Differences in CR per modified Response
Evaluation Criteria In Solid Tumors were assessed by univariate and
multivariate analyses for tumor size, number, location, and use of
TFVDS.
Results
The median imaging follow-up was 20.1 months (2–33). Use of TFVDS
(13 patients, 19 tumors) was the only factor predictive of CR (odds
ratio=3.85 [95%CI: 1.09, 13.67], p=0.04) on univariate analysis but
not on multivariate analysis (odds ratio=3.26 [0.87, 12.23], p=0.08).
A higher rate of CR was observed for HAE using TFVDS guidance vs
2D imaging alone (68.4%, 13/19, vs 36%, 9/25, p=0.03). The dose area
product was significantly lower when TFVDS guidance was used
(149.7 Gy.cm2, 38–365, vs 227.8 Gy.cm2, 85.3–468.6, p=0.05).
Conclusion
HCCs embolized with tumor-feeding vessel detection software
showed a better response.

P-479
Safety and efficacy of conventional transarterial embolization
(cTACE) followed by percutaneous thermal ablation (PTA) of
unresectable hepatocellular carcinoma (HCC): a single-center
experience
R. Yamada, M. Guimaraes, S. Bracewell, S. Volin, J.C. Camacho
Interventional Radiology, Medical University of South Carolina,
Charleston, SC, United States of America
Purpose
To determine the safety and efficacy of combined conventional transarterial embolization (cTACE) and percutaneous thermal ablation
(PTA) in inoperable hepatocellular carcinoma (HCC).
Material and methods
Retrospective analysis of our database was conducted to identify patients with unresectable HCC who underwent cTACE followed by PTA from 2007 to 2016. cTACE was performed with a mixture of Lipiodol® (Guerbet, Villepinte, Fr), mitomycin, and polyvinyl alcohol particles (300–500 um). PTA was performed with radiofrequency or microwave energy with Cool Tip® probes or Evident®
antennas (Covidien, Dublin, Ireland). Efficacy was assessed by overall survival (OS), time-to-progression (TTP), and treatment response
via mRECIST criteria. Safety was assessed according to Common
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terminology criteria for adverse events (CTCAE) v4.0. Prognostic factors were tested using multiple linear regression analysis.
Results
Sixty-seven (n=67) patients were identified (14 females and 53
males) with unresectable HCC who underwent cTACE followed by
PTA from 2007 to 2016. The mean age was 63.8 (44–84) years. The
average MELD score was 9.6. Child–Pugh A, B, and C patients were
51 (76%), 15(21%), and 1(3%), respectively. The mean lesion size was
4.6 (1.3–16.2) cm. OS was 31.9 months with TTP of 13.7 months.
When stratified by lesion size, OS and TTP were as follows: lesions
< 2 cm, 54.6 and 17.8 months; lesions between 2 and 3 cm, 27.3 and
12.4 months; lesions between 3 and 4 cm, 26.9 and 10.7 months; and
lesions > 4cm, 33.6 and 16.2 months, respectively. OS and TTP stratified according to patient’s stage (BLCL) were as follows for early (A),
intermediate (B), advanced (C), and terminal (D) stages: 31.05 and
15.3 months, 38.4 and 17.1 months, 31.7 and 11.48 months, and 3.8
and 16 months, respectively.
At the 1-month follow-up imaging, 39 (58.2%) patients had complete response, 21 (31.3%) had partial response, and 6 (8.9%) had disease progression. Objective response was achieved in 60 patients
(89.5%). Images were not available in one patient. Six complications
were reported: three grade 1 (bradycardia), two grade 2 (seizure and
pneumothorax), and one grade 4 (acute bleeding).
Conclusion
cTACE followed by PTA is an effective and safe treatment approach
for unresectable HCC, with apparent advantage in patients at intermediate and advanced stages and those with larger lesions.

P-480
Evolution of the prostate gland volume and voiding symptoms
after percutaneous irreversible electroporation (IRE) of prostate cancer
L.P. Beyer, C. Stroszczynski, P. Wiggermann
Radiology, University Hospital Regensburg, Regensburg, Germany
Purpose
The objective was to document the evolution of the volume of the
prostate gland after irreversible electroporation (IRE) of prostate
cancer (Pca) and to evaluate voiding symptoms before and 6 months
after treatment.
Material and methods
We retrospectively analyzed 19 IRE procedures (mean age 61 years).
The prostate gland volumes before and 6 weeks, 3 months, 6
months, and 12 months after IRE were evaluated in the MRI scans.
The voiding symptoms (weak urinary stream or sensation of incomplete emptying) were rated by the patients on a 5-point scale (1 = no
problem; 2 = very small problem; 3 = small problem; 4 = moderate
problem; and 5 = big problem) before and 6 months after IRE.
Results
There was a significant volume reduction of the prostate gland in
the first 3 months after ablation. The mean percentage change after
6 weeks was 31% with another decrease of 34% after 3 months.
Volume did not change between months 3 and 12. There was a significant reduction in voiding symptoms after 6 months (mean 1.2,
max 2) compared with the pre-ablation values (mean 1.9, max. 5).
Conclusion
MRI showed a significant involution of the prostate gland during the
first 3 months after IRE of Pca which was accompanied by a significant reduction of voiding symptoms. IRE may therefore be a treatment option for benign prostatic hyperplasia.
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P-481
Extent of portal invasion in patients with HCC: the more, the
worse
A. Mähringer-Kunz1, A. Weinmann2, V. Steinle1, S. Koch3,
D. Pinto dos Santos4, S. Schotten1, C. Düber1, H. Lang5, M.B. Pitton1,
P.R. Galle2, R. Kloeckner1
1Diagnostic and Interventional Radiology, University Medical Center
Mainz, Mainz, Germany, 2Internal Medicine / Hepatology, University
Medical Center Mainz, Mainz, Germany, 3Clinical Registry Unit (CRU),
University Medical Center Mainz, Mainz, Germany, 4Radiology,
University of Cologne, Köln, Germany, 5General, Visceral and Transplant
Surgery, University Medical Center Mainz, Mainz, Germany
Purpose
Portal vein invasion (PVI) is known to have a significant impact on
the prognosis of patients with hepatocellular carcinoma (HCC).
Nevertheless, the degree of invasion can vary from sub-/segmental
invasion to complete occlusion of the main trunk of the portal vein
(PV). The purpose of this study was to evaluate whether the degree
of invasion correlates with an impaired prognosis.
Material and methods
A total of 763 patients with HCC were extracted from the clinical registry of our tertiary referral center as an ongoing effort to reevaluate
the extent of PVI in all patients treated between Jan 2000 and Dec
2015. PVI was diagnosed by contrast-enhanced CT or MRI. The extent
of PVI was documented by the Liver Cancer Study Group of Japanclassification ranging from Vp0 to Vp4: Vp0=no PVI, Vp1=segmental
PVI, Vp2=right anterior or right posterior PVI, Vp3=right or left PVI,
and Vp4=main trunk. Median overall survival (OS) was calculated for
each Vp group.
Results
PVI was present in 259 patients, and 504 patients showed no sign
of PVI. The patients with PVI were classified into Vp1–Vp4 in 12, 35,
88, and 124 cases. The corresponding median OS yielded 5.2, 5.6, 3.9,
and 4.6 months for Vp1–Vp4, respectively. There was no significant
difference between these PVI subgroups (p>0.05). Median OS without PVI was 37.7 months, which was significantly longer compared
to that with any type of PVI (p<0.001).
Conclusion
PVI in patients with HCC is associated with a dismal prognosis.
However, the extent of PVI itself has no significant impact; even a
minor PVI leads to a very poor prognosis.

P-482
Percutaneous MR-guided tumour ablation of sub-centimetre
hepatic metastases
J. Weiss, D.-E. Keßler, S. Clasen, K. Nikolaou, R. Hoffmann
Diagnostic and Interventional Radiology, University Hospital Tübingen,
Tübingen, Germany
Purpose
Evaluation of feasibility, safety and effectiveness of MR-guided
tumour ablation of small sub-centimetre hepatic metastases using a
wide-bore 1.5-T MR system.
Material and methods
Between 02/2012 and 07/2016, 26 patients (59.8 ± 11.6 years) underwent 27 MR-guided tumour ablation procedures (17 radiofrequency
ablation and 10 microwave ablation) for 27 hepatic metastases (17
colorectal carcinoma, 8 melanoma, 2 mamma carcinoma, 1 cholangiocellular carcinoma, and 1 germ cell tumour) with a tumour diameter ≤ 10mm. The mean tumour size was 8.3 ± 1.2 (range: 6–10) mm.
In 9 procedures, further metastases with a diameter > 10 mm were
also treated. Planning, targeting, therapy monitoring and control
imaging were performed using a 1.5-T MR system. Technical success was assessed by post-ablative contrast-enhanced MR imaging.
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Technique effectiveness was assessed by a dynamic hepatic MR
study after 1 month. The mean follow-up duration was 16.4 ± 11.4
(range: 4–42) months.
Results
In 3 out of 26 cases, a sub-centimetre metastasis was newly diagnosed during imaging for planning the treatment of another larger
metastasis; thus, in these patients, both tumours were treated in
the same procedure. Planning, targeting and therapy monitoring were conducted without application of contrast agent in 19/27
(70%) procedures. The sub-centimetre target tumour was visible in
MR-fluoroscopic sequences in 16/27 (59%) procedures. Technical
success and technique effectiveness were achieved in all lesions
(100%). A pneumothorax occurred in one patient. Eight patients
developed new tumour manifestation in the untreated liver during
follow-up. Local tumour progression was not observed.
Conclusion
Besides detection of small hepatic metastases, MRI as a guidance
modality enables targeting safe and effective percutaneous tumour
ablation of sub-centimetre tumours.

P-483
MR-guided high-intensity focused ultrasound (MRgFUS) for the
treatment of oligometastatic prostate cancer bone metastasis
A. Leonardi1, A. Napoli2, R. Scipione3, M. Anzidei3, H.-P. Erasmus3,
S. Dababou3, C. Catalano1
1Department of Radiological, Oncological and Anatomopatological
Sciences, Policlinico Umberto I, Rome, Italy, 2Radiological Sciences,
Sapienza University of Rome, Rome, Italy, 3Radiological, Oncological
and Pathological Sciences, Sapienza University of Rome, Rome, Italy
Purpose
With improvements in diagnostic modalities such as functional
imaging, oligometastatic prostate cancer is being diagnosed with
greater frequency than ever before. Our aim was to determine the
ability of MR-guided high-intensity focused ultrasound (MRgFUS) in
downstaging patients with oligometastatic bone disease with a single session of non-invasive metastasis-directed therapy.
Material and methods
The study was designed with the intention to treat metastatic bone
lesions. Patients were enrolled if they had accessible bone metastasis
and could safely undergo MRgFUS. Baseline measurable characteristics included dynamic contrast-enhanced MRI study (Gd-BOPTA: GE
750 3T magnet) with semiquantitative perfusion analysis, PSA level
(ng/ml), and choline PET (SUV). Measurable variables were obtained
during treatment and at the 3-,12- and 24-month follow-up.
Results
Thirteen patients fulfilled the inclusion criteria and safely underwent MRgFUS for metastatic bone ablations. Lesions were located in
the pelvis (9), scapula (2), and long bones (2). At baseline, all lesions
showed a significant DCE perfusion (highly vascular) with mean perfusion reduction of 89% at 3 months (CI: 100–50; p<0.001) which was
stable in subsequent follow-up scans. Similarly PSA levels decreased
from a mean baseline of 19 (ng/ml) to 6.4, 2.6, and 2 at the 3-, 12-,
and 24-month follow-up, respectively. SUV values showed a similar trend with reduction from the baseline (mean 8.5 to 2.9, 2.3, and
1.7; p<0.001). In all patients, a single session was appropriate without
any major or minor adverse events reported.
Conclusion
MRgFUS is a totally non-invasive procedure that can obtain nearly
complete bone ablation in patients with oligometastatic prostate
disease. The technique can be of incremental value in a long-survivor subset of oncological patients, significantly reducing the risk of
toxic effects.
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P-484
Uterine fibroids treated with MRI-guided high-intensity
focused ultrasound (MRgFUS): clinical outcomes in comparison
to current therapeutic strategies
A. Leonardi, A. Napoli, R. Scipione, M. Anzidei, S. Dababou,
H.-P. Erasmus, C. Catalano
Department of Radiological, Oncological and Anatomopatological
Sciences, Policlinico Umberto I, Rome, Italy
Purpose
To prospectively evaluate clinical outcomes in patients affected
by uterine fibroids and treated using MRI-guided high-intensity
focused ultrasound (MRgFUS), uterine artery embolisation (UAE) or
surgery.
Material and methods
In total, 570 women affected by symptomatic uterine fibroids were
referred to our department for MRgFUS treatment. Pre-treatment
evaluation assessed fibroids MR characteristics and MRgFUS eligibility. Overall, 166 of the 182 eligible patients (group A) were treated
with MRgFUS, whereas 388 patients were ineligible. Of these, 33
patients underwent UAE (group B), 140 underwent myomectomy
(group C) and 58 underwent hysterectomy (group D). Clinical efficacy for each treatment was determined by symptoms severity score (SSS) reduction from baseline to the 3- and 12-month follow-up. Further data concerning the number and type of complications, days of hospitalisation and days of convalescence were also
compared.
Results
The MRgFUS group showed a mean SSS decrease of 24.6% at 3
months and 55.8% at 12 months. SSS decrease for UAE was 51.2%
and 57.4%, for myomectomy 71.5% and 66.0% and for hysterectomy
96.6% and 94.5% at 3 and 12 months, respectively. The MRgFUS
group had the least number of adverse events (1.8%), whereas the
UAE group experienced the highest rate of adverse events (26.4%).
Patients undergoing MRgFUS were treated in an outpatient setting,
whereas the mean day for hospitalisation and convalescence were
3.1±2 and 12.4±9 days for group B, 4.5±2 and 17.2±12 days for group
C and 4±1 and 26.3±14 days for group D, respectively.
Conclusion
The clinical efficacy of MRgFUS for uterine fibroid treatment was
comparable with that of UAE and slightly lower than that of myomectomy. However, MRgFUS was performed in an outpatient setting and the complication rate was significantly lower than that of
other treatments.

P-485
Renal cell carcinoma lung metastases treated by radiofrequency ablation: results based on 11 years of experience
J. Palussière1, A. Gonnet2, L. Salabert3, V. Catena1, G. Roubaud3,
A. Ravaud4, X. Buy1
1Imaging Department, Institut Bergonié, Bordeaux, France, 2Imaging
Department, CH PAU, Pau, France, 3Department of Oncology, Institut
Bergonié, Bordeaux, France, 4Department of Oncology, CHU Bordeaux,
Bordeaux, France
Purpose
To determine safety and efficacy of radiofrequency ablation (RFA)
for the treatment of lung metastases of renal cell carcinoma (RCC).
Material and methods
All consecutive patients treated (over 11 years) with RFA for lung
metastases of RCC were included. All sequences of treatments were
considered. The endpoints were local efficacy and survivals: overall survival (OS), disease-free survival (DFS), and systemic treatmentfree survival (STFS); complications were graded based on the CTCAE
classification and factors associated with survival. Potential factors
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analyzed were tumoral staging of TNM classification, primary tumor
histology, Fuhrman grade, age, number and size of lung metastases,
and extrapulmonary metastases pre-RFA.
Results
A total of 100 metastases were treated by RFA in 53 patients. Median
follow-up time was 61 months (range 43–83). The 5-year OS rate was
62% [95% confidence interval (CI) 44%–75%]. Median DFS was 9.9
months (95% CI 6–16). Median STFS was 28.3 months (95% CI 17.8–
83.1). Following the first RFA, 42 patients presented with disease progression; of these, 24 resumed systemic treatment, and 13 with lung
recurrence could be treated by another RFA. We report 3% major
complications (grade 3 and 4). Local efficacy was 91%. Of the nine
patients with local recurrence, 7 received further treatment by RFA.
T3/T4 tumors had poorer OS.
Conclusion
RFA is safe and effective for the treatment of lung metastasis from
RCC with good OS. RFA is a safe alternative to surgery, offering the
possibility of repeat procedures and enabling an STFS of 28 months.

P-486
Single-injection dual-phase cone-beam computed tomography
(DP-CBCT) intraprocedural findings correlate with 1 month
mRECIST results in the course of degradable starch microsphere TACE (DSM-TACE) for hypervascular HCC and metastatic
colorectal cancer (mCRC)
P. Lucatelli1, R. Argirò2, D. Boutboul3, L. Cannoni1, V. Cicione1,
M. Sozzi1, D. Taccioli1, G. Pau1, C. Ricci1
1Vascular and Interventional Radiology Unit, University of Siena, Siena,
Italy, 2Vascular and Interventional Radiology Unit, Sapienza University
of Rome, Rome, Italy, 3Engineering Department, Europe chez GE
Healthcare, Paris, France
Purpose
To evaluate the role of dual-phase cone-beam computed tomography (DP-CBCT) in predicting 1-month mRECIST follow-up results of
degradable starch microsphere TACE (DSM-TACE) for both hypervascular HCC and hypovascular metastatic colorectal cancer (mCRC).
Material and methods
DSM-TACE forecasts at least two sessions of embolization of each
involved lobe. The imaging timeline included a pre-procedural
MDCT within 1 month from the planned treatment, DP-CBCT prior
to each session of DSM-TACE, and a final MDCT 1 month after completion of the entire embolization protocol. Lesion-to-liver contrast-to-noise ratio (LLCNR) and lesion-to-liver signal-to-noise-ratio
(LLSNR) were measured on all datasets of images. Patients were categorized depending on whether they experienced a reduction in
the measured value of LLCNR and LLSNR after the first and previous
second embolization treatment and correlated with 1-month followup MDCT mRECIST response. Thirty consecutive patients (22 mCRC
and 11 HCC) scheduled for DSM-TACE were prospectively enrolled in
the study. DP-CBCT was performed in all cases with standard delay
in acquisition (1st phase after 8 second and 2nd phase within 30 seconds) and intra-arterial injection was administered within the proper
hepatic artery (parameter adjusted according to patient’s vasculature caliber).
Results
Of the 33 patients, the 24 that experienced a significant reduction
(P<0.05) in the mean LLCNR and LLSNR values between the two sessions of DSM-TACE (measured by DP-CBCT) experienced an objective response (complete + partial response) to DSM-TACE treatment
at the 1-month follow-up. The remaining 9 patients, who demonstrated no significant reduction (P>0.05) in the mean LLCNR and
LLSNR values between the two sessions of DSM-TACE, experienced
stable or progressive disease at the 1-month follow-up imaging.
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Conclusion
Intraprocedural DP-CBCT can predict the response to DSM-TACE for
hypervascular mCRC and HCC indications.

P-487
Effectiveness of transarterial chemoembolization plus microwave ablation versus transarterial radioembolization in
patients with hepatocellular carcinoma
T.G. Van Ha, A. Al-Saraf, T.G. Tullius, B.S. Funaki
Radiology, University of Chicago, Chicago, IL, United States of America
Purpose
To compare the effectiveness of TACE plus microwave ablation
(MWA) versus transarterial radioembolization (TARE) in patients with
hepatocellular carcinoma (HCC).
Material and methods
A retrospective study was conducted on patients treated with HCC
between 2011 and 2015. TACE+MWA was used to treat 107 patients.
TARE was administered to 29 patients. Twenty-nine patients from
each group were matched according to tumor histology, tumor
number, largest lesion size, Child–Pugh score (CPS), Eastern
Cooperative Oncology Group performance score (ECOG), age, and
sex. Cross-sectional imaging studies and clinical data were reviewed.
Outcomes measured include the number of treatments provided,
complication rate, hospital stay > 2 days, and 2-year survival.
Treatment response was determined based on imaging findings.
Results
Among the overall unmatched patients, there was significant difference in the maximum lesion size (3.5 cm vs. 6.7 cm) between
the TACE+MWA and TARE groups (p<0.0001). There was no significant difference in tumor or treatment number in the matched
patient population. Two-year survival was significantly higher
with TACE+MWA (69.3%) compared to that with TARE (23.0%) in
the matched population (p<0.0001; HR 5.78, 95% CI 2.16 and 15.4,
respectively). There was no significant difference in the complication rate or hospital stay > 2 days (p=0.16 and 0.30, respectively).
Partial response rate was greater in the TACE+MWA group (96% vs.
63%; p=0.004). Complete response rate was also greater in the TACE
group (36% vs. 0%; p=0.001).
Conclusion
This study shows a greater 2-year survival and response rate, both
partial and complete, in patients treated with TACE+MWA compared
to those treated with TARE, without a significant difference in complication rates.

P-488
Clinical outcomes following pulmonary cryoablation utilizing a
triple freeze-thaw protocol
G. Lyons, B. Pua
Radiology, New York-Presbyterian Hospital/Weill Cornell Medicine, New
York, NY, United States of America
Purpose
To elucidate clinical variables that determine rates of recurrence and
complications in patients post-cryoablation of pulmonary tumors
utilizing a triple freeze-thaw protocol.
Material and methods
This retrospective case series included patients with pulmonary
tumors who underwent percutaneous cryoablation utilizing a triple
freeze-thaw protocol at our institution between February 2012 and
June 2016. Ablation was performed using Galil Medical cryoprobes
with a triple freeze-thaw protocol under CT guidance.
Results
Sixty-seven nodules were ablated in 42 patients with an average follow-up of 326 days. Pneumothorax occurred in 19 (34%) patients; 7
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(13%) patients required chest tubes, the likelihood of which was significantly greater in patients with more cryoprobes (p<0.01) or with
emphysema (p<0.05). The ablation zone correlated with the number
of cryoprobes (p<0.01), but not with the size of the nodule or the distance to a major vessel. Two patients underwent pulmonary function testing before and after cryoablation; the average reduction
in FVC and FEV1 was 10% and 6%, respectively. Tumor recurrence/
residual disease occurred in 6 (9%) patients; no contributing factor
was identified for predicting recurrence (tumor pathology, number
of cryoprobes, ablation volume, distance to the vessel, or distance
to pleura).
Conclusion
Cryoablation of pulmonary tumors is a viable modality with low
recurrence and complication rate.

P-489
Signature of survival: a pretreatment 18F-FDG PET/CT-based
whole-liver radiomic score predicts survival after 90Y TARE for
unresectable hepatocellular carcinoma
P. Blanc-Durand1, A. van der Gucht1, M. Jreige1, A. Denys2,
N. Schaefer1
1Radiology and Nuclear Medicine, University Hospital of Lausanne,
Lausanne, Switzerland, 2Radiology and Interventional Radiology,
CHUV, Lausanne, Switzerland
Purpose
To generate a predictive radiomics scoring system for progressionfree survival (PFS) and overall survival (OS) in patients undergoing transarterial radioembolization using yttrium-90 (90Y TARE) for
unresectable hepatocellular carcinoma (uHCC).
Material and methods
Pretreatment 18F-FDG PET/CT of 47 consecutive patients undergoing 90Y TARE for uHCC (31 resin and 16 glass) were retrospectively
analyzed. For each patient, based on radiomics signature from
whole-liver semi-automatic segmentation, PFS and OS predictive
PET-radiomics scores (pPET-RadScores) were obtained using LASSO
Cox regression. Using X-tile software, the optimal score to predict
PFS (PFS-pPET-RadScore) and OS (OS-pPET-RadScore) served as cutoff to classify high- and low-risk patients. Survival curves were estimated using the Kaplan–Meier method. The prognostic value of
PFS- and OS-pPET-RadScores, Barcelona Clinic Liver Cancer (BCLC)
staging system, and serum alpha-fetoprotein levels were analyzed
to predict PFS and OS in multivariate analysis.
Results
The generated pPET-RadScores were significantly correlated with
survival for PFS {median of 10.2 mo [95% confidence interval (CI):
7.3–13.1 mo] in the low-risk group (PFS-pPET-RadScore < 0.13) vs. a
median of 6.1 mo (95% CI: 3.1–9.2 mo) in the high-risk group (PFSpPET-RadScore > 0.13); P=0.007} and OS [median of 30.9 mo (95% CI:
0.8–61 mo) in the low-risk group (OS-pPETRadScore < −0.07) vs. 8.9
mo (95% CI: 6.7–11.1 mo) in the high-risk group (OS-pPET-RadScore
> −0.07); P=0.015]. The multivariate analysis confirmed PFS-pPETRadScore [hazard ratio (HR): 30.3, 95% CI: 2.89–317; P=0.004] and
OS-pPET-RadScore (HR: 15.4, 95% CI: 2.97–79.7; P=0.001) as independent negative predictors.
Conclusion
Pretreatment 18F-FDG PET/CT whole-liver radiomics signature
appears as an independent negative predictor for PFS and OS in
patients undergoing 90Y TARE for uHCC.
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P-490
Comparison between clinical outcomes of radiofrequency
ablation and cryoablation for cT1b renal cell carcinoma: a
multicenter study
T. Hasegawa1, T. Yamanaka2, H. Gobara3, M. Miyazaki4,
K. Yamakado5
1Diagnostic and Interventional Radiology, Aichi Cancer Center Hospital,
Nagoya, Japan, 2Interventional Radiology, Mie University School of
Medicine, Tsu, Japan, 3Radiology, Okayama University Medical School,
Okayama, Japan, 4Diagnostic and Interventional Radiology, Gunma
University Graduate School of Medicine, Maebashi, Japan, 5Radiology,
Hyogo College of Medicine, Nishinomiya, Japan
Purpose
To retrospectively compare clinical outcomes of radiofrequency
ablation (RFA) and cryoablation for the treatment of cT1b renal cell
carcinomas (RCCs).
Material and methods
Data of 45 patients (38 males and 7 females; median age, 74 years;
range, 39–87 years) with 45 RCCs measuring 4.1–6.5 cm (median, 4.5
cm) were acquired from 3 institutions. RFA and cryoablation were
performed percutaneously for 23 and 22 patients, respectively.
Transarterial embolization was performed before RFA and cryoablation in 8 (35%, 8/23) and 9 (41%, 9/22, p=0.10) patients, respectively.
Technical success, safety, local tumor progression, and survival were
evaluated. Safety was evaluated using CTCAE ver. 4.0.
Results
Tumors were completely ablated by 1st RFA and cryoablation in 15
(65%, 15/23) and 21 patients (95%, 21/22), respectively, with a significant difference in the initial technical success rate (p=0.02). There
was no significant difference in the secondary technical success rate
achieved by an additional RFA (91%, 21/23) and cryoablation (100%,
22/22), respectively (p=0.49). Transient Grade-3 liver enzyme elevation developed in 1 patient after RFA (4%, 1/23) and 2 patients after
cryoablation (9%, 2/22) (p=0.61). Local tumor progression developed in 5 patients (22%, 5/23) and 2 patients (9%, 2/22) after RFA
and cryoablation, respectively (p=0.41). No patients died of RCC progression during the median follow-up of 11.6 months (range, 1–87
months). The 2-year overall survival rates after RFA and cryoablation
were 94.1% [95% confidence interval (CI), 65.0%–99.2%] and 94.4%
(95% CI, 66.6%–99.2%), respectively (p=0.93).
Conclusion
RFA and cryoablation showed almost the same clinical outcomes
for the treatment of cT1b RCC other than the initial technical success
rate.

P-491
Evaluation of CT-guided pulmonary nodule localization
techniques before thoracoscopic wedge resection
C.X.J. Chan, W.S. Wan, A. Li
Department of Radiology, Tuen Mun Hospital, Tuen Mun, Hong Kong
PRC
Purpose
To study a better technique for CT-guided pulmonary nodule localization before thoracoscopic wedge resection.
Material and methods
From 2013 to 2016, the patients who underwent CT-guided pulmonary nodule localization were retrospectively reviewed. An 18-G
introducer needle was used for hookwire marking and 22-G Chiba
needle for methylene blue labeling. Analysis was made based on the
presence of background lung disease, nodule size, nodule distance
from the pleural surface, location, complication, time delay from
localization procedure to operation, success of intrathoracoscopic
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nodule detection, operation time, and histology. Degree of complication was assessed using post-interventional CT images.
Results
In all, 20 patients (10 men; age, 60.1±10.0 [M±SD] years) underwent
CT-guided pulmonary nodule localization with hookwire marking (Group A; n=13) or methylene blue labeling (Group B; n=7). The
mean nodule size was 1.3±0.6cm [M±SD] and 0.9±0.6cm [M±SD] for
Group A and Group B, respectively.
Both groups demonstrated comparable success rates (Group
A=71.4%, Group B=76.9%; p=0.073) of intrathoracoscopic nodule
detection. However, the methylene blue group demonstrated significantly lower complication rates (p<0.05) in terms of mild hemorrhage (0% vs 15.4%), asymptomatic pneumothorax (28.6% vs 61.5%),
and large pneumothorax requiring chest drain insertion (0% vs
15.4%). Reasons behind the differences in complication rates, causes
of successful localization, and factors to be considered when choosing the appropriate method for localization were discussed.
Conclusion
CT-guided methylene blue labeling of pulmonary nodules is therefore as effective as hookwire marking for intrathoracoscopic nodule detection and is associated with lower rate and milder degree of
complications.

P-492
Clinical application of CT-guided interstitial 125I seed implantation for treatment of adrenal malignant carcinoma
Z.-Y. Lin1, J.-Y. Yang2, J. Chen1, J. Chen1
1Interventional Radiology, First Affiliated Hospital of Fujian Medical
University, Fuzhou, China, 2Radiology, First Hospital of Nanping,
Nanping, China
Purpose
To investigate the technique of CT-guided interstitial 125I seed
implantation for adrenal malignancies and its clinical value.
Material and methods
Ten patients with unilateral adrenal malignant carcinoma were given
CT-guided interstitial 125I seed implantation treatment. A threedimensional treatment planning system was used to simulate seed
distribution before the procedure. The transhepatic approach was
used in two patients, the transperirenal space by posterior approach
in four patients, and the transpleural cavity after artificial pneumothorax approach in four patients. CT scans were performed every
2 months after the operation to evaluate local therapeutic efficacy
according to the Response Evaluation Criteria of Solid Tumors.
Results
The average follow-up time was 17.9 months (2–46 months). The
average maximum tumor diameter initially was 3.27 cm, and it was
0.35 cm at the end of the follow-up. Complete remission occurred in
six cases, partial remission in three cases, and stable disease in one
case, giving a remission rate (complete remission + partial remission)
of 90%.
Conclusion
CT-guided 125I radioactive seed implantation has significant therapeutic effects for adrenal malignant carcinoma and is a feasible, safe,
effective, and minimally invasive treatment method.
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P-493
Does ultrasound guidance improve the efficacy of pulsed
radiofrequency therapy for the stellate ganglion in patients
with refractory neuropathic pain syndromes
M.H. Shaaban1, R.M. Reyad2
1Radiodiagnosis, Kasr alainy-Cairo University, Cairo, Egypt, 2Cancer
Institute-Aneasthesia dep, Cairo University, Cairo, Egypt
Purpose
To assess the efficacy and safety of ultrasound (US)-guided techniques in pulsed radiofrequency (RF) therapy for the stellate ganglion in patients with refractory neuropathic pain syndromes.
Material and methods
Forty patients with severe chronic neuropathic pain syndromes,
visual analogue scale (VAS) score > 7, and poor response to medical treatment were randomly classified into 2 groups: group U: (20
patients) in whom US-guided pulsed RF therapy was performed and
group F: (20 patients) in whom fluroscopy-guided pulsed RF therapy
was performed.
Results
Our study revealed that there was significant reduction in the VAS
score and medical treatment consumption after the block compared
with those before the block, but there was no statistically significant
difference between the guidance techniques used in RF treatment
with respect to pain relief. However, the procedure time was significantly lower in group U and with less complication rate.
Conclusion
US-guided pulsed RF blockade of the stellate ganglion in patients
with refractory neuropathic pain syndromes can be performed
safely and efficiently, with less procedure time, less complication
rate, and no X-ray exposure.

P-494
Comparison between fluoroscopy-guided posterior approach
versus ultrasound-guided anterior approach for superior
hypogastric plexus neurolysis: a prospective, randomized,
comparative study
M.H. Shaaban1, R.M. Reyad2, M.A. Kamel2, R.H. Hashem1
1Radiodiagnosis, Kasr alainy-Cairo University, Cairo, Egypt, 2Cancer

Institute-Aneasthesia dep, Cairo University, Cairo, Egypt

Purpose
This study compared the safety and efficacy of the ultrasound (US)guided anterior approach for superior hypogastric plexus (SHP) neurolysis with the fluoroscopy-guided posterior approach in the management of patients with intractable pelvic cancer pain.
Material and methods
Thirty patients with advanced-stage pelvic cancer were enrolled
and divided into two equal groups: group F, which included 15
patients in whom SHP block was performed using the fluoroscopyguided posterior approach and group U, which included 15 patients
in whom SHP block was performed using the US-guided anterior
approach. Visual analogue scale score, patient satisfaction score,
and daily morphine consumption were assessed at the following
time points: before the procedure and on the 1st day, 1st month, and
3rd month after the procedure. Any adverse effects of the procedure
were also recorded.
Results
Visual analogue scale score and daily morphine consumption were
significantly decreased at the 1st day, 1st month, and 3rd month
after the procedure compared with those before the procedure.
Patient satisfaction score significantly improved on the 1st day, 1st
month, and 3rd month after the procedure compared with that
before the procedure.
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Conclusion
The present study demonstrated a comparable efficacy of the
US-guided anterior approach for SHP neurolysis in patients with
advanced pelvic cancer pain with the standard, classic, fluoroscopyguided posterior approach.

P-495
Radiofrequency ablation of malignant pleural mesothelioma
plaque
G.G. Taverna1, F. Brucculeri1, E. Oppezzo1, L. Spagnolo1, S. Barbero2
1Radiology, Santo Spirito Hospital, Casale Monferrato, Italy, 2Radiology,
Azienda Ospedaliera Nazionale SS. Antonio e Biagio, Alessandria, Italy

Purpose
Patients with malignant pleural mesotelioma often develop pain
symptoms because of chest wall infiltration. We experienced a new
palliative therapy using radiofrequency ablation.
Material and methods
We have included 15 patients in our study. Using CT guidance after
placing the patient second the most suitable decubitus, a needle for
radiofrequency ablation was positioned into the target lesion. The
average length of each cycle of treatment was approximately 8 minutes. After removing the needle, a control CT was performed; then
the patient was discharged after an observational period of approximately 2 hours.
Results
Using VAS and Karnofsky scales to assess the degree of pain and
performance status before and after treatment, we obtained the
following results: no mortality within 30 days after treatment nor
any complications that required prolonged hospitalization or surgical or radiological intervention; only in one case (6.7 %), protracted
pain symptoms required the intervention of the anesthesiologist.
All patients were submitted to a CT re-evaluation at 1 month after
the procedure. Dimensional stability of the treated lesion has been
demonstarted in 93.3% cases. Re-evaluation by VAS and Karnofsky
scales showed a good resolution of pain symptoms and reduced
degree of invalidity. In the remaining case (6.7%), the CT control
showed dimensional growth of the lesion with worsening of discomfort and disability.
Conclusion
The possibility to use a minimally invasive procedure repeatedly
could make the radiofrequency treatment a valid tool for controlling
pain symptoms in selected cases.

P-496
Multiple-electrode radiofrequency for paraesophageal tumor
in rabbits: a preclinical experiment for safety and efficiency
Z. Jin, L. Ling
Department of Radiology, Zhong-Da Hospital, Southeast University,
Nanjing, China
Purpose
To evaluate the safety and efficiency of intra-esophageal multipleelectrode radiofrequency in rabbits with paraesophageal tumors.
Material and methods
Using the percutaneous puncture technique, VX2 fragments were
implanted into the space between the esophagus and trachea at the
level of the thyroid in 24 adult rabbits. Then, the rabbits were equally
randomized into 2 groups and treated with intra-esophageal multiple-electrode radiofrequency under image guidance (Group A) or
sham radiofrequency (Group B), respectively. Rabbits were observed
until their natural death. Pathological changes in the esophagus
were examined for all rabbits after their deaths.
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Results
Two severe complications were caused by radiofrequency, and one
led to death by suffocation. There was no other severe procedurerelated complication after radiofrequency. The rabbits in Group A
survived longer than those in Group B (mean survival time: 23.4 ±
6.8 days vs. 18.0 ± 4.3 days, P<0.05). The pathological examination
showed no obvious changes in the structure of the esophagus.
Conclusion
Intra-esophageal radiofrequency could prolong the life of rabbits
with paraesophageal tumors. There could be severe complications.
More researches should be conducted to find an appropriate temperature range of intra-esophageal radiofrequency.

P-497
Radiofrequency ablation as an alternative minimally invasive treatment for locoregional control of recurrent thyroid
carcinoma
A. Boccuzzi1, S. Mazzeo2, R. Cervelli2, L. De Napoli3, R. Elisei4,
E. Molinaro4, B. Pontillo Contillo2, R. Cioni2, D. Caramella5
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, 3Endocrine Surgery, University of Pisa, Pisa, Italy, 4Department
of Endocrinology, University of Pisa, Pisa, Italy, 5Diagnostic and
Interventional Radiology, Pisa University School of Medicine Cisanello
Hospital, Division of Diagnostic Imaging, Pisa, Italy
Purpose
In recurrencies from differentiated thyroid cancer and medullary
thyroid carcinoma, which do not concentrate radioactive iodine,
surgery is the most effective therapeutic option. However, surgical removal is difficult for cases with previous neck dissections. The
aim of our study was to evaluate radiofrequency ablation (RFA) as an
alternative treatment for recurrent thyroid cancers.
Material and methods
Thirteen patients with recurrent thyroid cancer were included in
our study. All patients refused or were excluded from revisional surgery or other conventional therapy because of comorbidities and/or
contraindications. CT and US examinations (B-mode and contrastenhanced US) were performed to evaluate lesion volumes and vascularization before RFA. All RFA procedures were performed using
an 18-gauge, internally cooled, single-tip electrode with a 10-mm
active tip. Contrast-enhanced US and CT were used to evaluate the
response to therapy at 6-month intervals. Serum marker levels (thyroglobulin or calcitonin) were assessed before and 6 months after
the procedure.
Results
RFA was well tolerated by all patients; in 2 cases, permanent paralysis of the laryngeal nerve was observed. In one case, a transitory
hoarseness was recorded. The mean pretreatment volume was
4.18±3.53ml. The vital tumor tissue and percentage of necrosis at 6,
12, and 18 months were 0.18±0.25ml, 0.11±0.13ml, and 0.29±0.40ml,
respectively, and 91.9%±11.1%, 90.4%±13.3%, and 80.8%±23.1%,
respectively. The mean volume reduction rates at the same time
intervals were 69.0%±16.6%, 78.6%±15.1%, and 67.1%±11.6%,
respectively.
Conclusion
RFA might be considered as a reliable, alternative minimally invasive
treatment for recurrent thyroid cancers when conventional therapies fail.
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P-498
Effect of MRI-guided high-intensity focused ultrasound on
local control of bone metastases
R. Scipione1, A. Napoli2, A. Leonardi2, M. Anzidei1, L. Chiurchioni1,
C. Marrocchio1, C. Catalano3
1Department of Radiological, Oncological and Pathological Sciences,
Sapienza University of Rome, Rome, Italy, 2Radiological Sciences,
University of Rome La Sapienza, Rome, Italy, 3Radiology, University La
Sapienza Policlinico Umberto I, Rome, Italy
Purpose
To provide evidence regarding the effect of MRgFUS on local tumor
control of bone metastases.
Material and methods
Patients with painful bone metastases were enrolled and underwent MRgFUS, with imaging (CT/MRI) before and 3, 6, and 12 months
after treatment. The primary endpoint was the number of lesions
with partial or complete response at 3 months according to the MD
Anderson criteria.
Results
Of 105 patients, 18 were lost and missed the 3-month imaging
check. Eighty-seven patients with 89 lesions were evaluated. The
procedure was successful in terms of local control at 3 months in 53
lesions (49%): complete in 31 and partial in 22. A stable disease was
observed in 16 lesions, and progression in 10. Lesions with an osteolytic (or mixed) pattern, with complete accessibility of the margins
to the ultrasound beam, are perfect candidates for ablation with the
intent to control the lesion. Results were statistically independent
of histology (primary cancer) and previous radiation therapy (59%).
When accessibility was guaranteed, the only element influencing
the outcome was the size of the lesion (up to 16 cm), with 7 cm as a
reasonable cutoff for successful ablation, p<0.01. Body mass index,
age, and sex did not play a role in the final outcome.
Conclusion
MRgFUS for painful bone metastases may achieve a local control
of the lesion. In future, this opportunity should be further explored
and addressed even in patients with a potential primary intent of
tumor ablation.

P-499
Systematic review of superior vena cava stenting for malignant
and benign pathology: how strong is the evidence
U. Raja1, M. Zamir1, A. Alsafi1, M.S. Hamady2
1Clinical Radiology, St Mary’s Hospital, London, United Kingdom,
2Radiology, St Mary’s Hospital, London, United Kingdom
Purpose
Over the past 30 years, over 1000 cases of SVC stent placement have
been described. Despite its extensive use, the evidence base for the
practice is limited to case series only, with no RCT data thus far. We,
herein, systematically review the literature pertaining to SVC stent
placement for the treatment of both benign and malignant SVCOs.
Material and methods
Studies fulfilling our search criteria were filtered from Medline,
Cochrane, and Embase databases using the key terms SVC, obstruction, and stent. Inclusion and exclusion criteria were followed to
select suitable studies. Selected articles were retrieved and data
were extracted in accordance with the outcome parameters of interest. Individual case reports or studies that describe fewer than five
patients were excluded.
Results
Fifty-seven papers met inclusion criteria, providing a cumulative patient pool of 2096 patients. A malignant etiology was present in 86.1% cases. There was a mean technical success rate of
88.6% (1857/2096), which translated into a clinical success rate of
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84.9%. Majority of the stents deployed were stainless steel stents.
The primary patency (until death or alternatively at 1-year followup in benign conditions) was observed in 83.8% of patients with a
weighted average symptom-free period of 8.41 months. There was
a net complication rate of 8.2% and a 30-day mortality rate of 3.6%.
Conclusion
This review encompasses the largest combined cohort of patients
with SVCO thus far and allowing for variations in outcome definition,
underlines the benefits of SVC stent therapy in both benign and
malignant conditions.

P-500
Carbon dioxide (CO2) as an alternative contrast agent for diagnostic angiography and vascular intervention
M.A. Al-Toki
Radiology, Agaplesion Diakonie Kliniken, Kassel, Germany
Learning Objectives
To evaluate the role of CO2 in diagnostic angiography and vascular
intervention as a contrast agent alternative to iodinated contrast in
patients with renal failure or severe allergic reaction.
Background
CO2 was used as a contrast agent, particularly in patients who were
hypersensitive to iodinated contrast material or whose renal function was compromised since years. Recently, with the availability of
high-resolution DSA and a reliable gas delivery system, CO2 angiography has become widely used to guide various vascular interventions, including angioplasty and stent placement.
Clinical Findings/Procedure
In 2016, 28 patients were examined using CO2 angiography in our
department; about 20% of them underwent above-knee angioplasty. All the patients had contraindication to the use of iodinated
contrast: critical renal function or previous severe reaction to iodinated contrast. Most of the angiography was performed using the
transbranchial approach; selective CO2 angiography of the iliac, femoral, and below-knee arteries was also performed. For angioplasty in
the iliac artery, selective transbranchial angioplasty was performed;
for angioplasty in the femoral and below-knee arteries, the ipsilateral antegrade approach was used. Image summation techniques
were used to improve the quality and accuracy of the angiography
image. The most important complication was pain experienced during CO2 injection.
Conclusion
The use of CO2 as a contrast agent for angiography and interventions pertaining to the iliac, femoral, and popliteal arteries in
patients who have a contraindication to iodinated contrast material seems to be safe, useful, and effective compared with the use of
iodinated contrast. However, the use of CO2 for below-knee arteries
is less effective.

P-501
How to perform hepatobiliary and gastrointestinal interventions using a transradial approach
V. Rachapalli1, M. Palaniswamy1, D. Thiruchunapalli2, S. Inuganti2,
S. Chappiidi3, M. Uthappa1
1Interventional Radiology, BGS Global Hospital, Bangalore, India,
2Interventional Radiology, Global Hospitals, Chennai, India,
3Interventional Radiology, Global Hospital, Hyderabad, India
Learning Objectives
1. To learn how to obtain a safe transradial access, including
patient preparation, patient selection and techniques.
2. To be aware of the various limitations of this approach.
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Background
The transradial approach is commonly used in coronary interventions. But its role in hepatobiliary and gastrointestinal interventions,
such as transarterial chemoembolisation, transarterial radioembolisation and stenting/embolisation of mesenteric vessels, needs to be
established. Although technically there may be some challenges,
there are significant advantages associated with its use. It is a viable
alternative to the traditional transfemoral approach.
Clinical Findings/Procedure
We will present steps involved in obtaining a safe transradial access.
We will discuss the pre-procedural clinical tests needed to ensure
proper patient selection along with various equipment such as
sheaths and catheters that are required. The discussion will also
cover the actual technique involved in obtaining the access. We will
also present various challenges that one will encounter and how
these can be circumvented. The latest technology will also be discussed, thereby highlighting the advances in this technique. Various
images from our clinical experiences will also be presented, which
will illustrate various aspects in detail.
Conclusion
For an experienced interventionalist, the learning curve for obtaining a safe transradial access is short. It offers a host of advantages
that range from tackling challenging anatomy to improving patient
satisfaction.

P-502
The thyrocervical trunk and its relevance in endovascular
therapeutic procedures
C. Pérez-García1, A. Fernandez-Gonzalo1, M. Echenagusia Boyra1,
M. González Leyte2, L. Reparaz1, E. Castro1
1Radiology, Hospital General Universitario Gregorio Marañón, Madrid,
Spain, 2Interventional Radiology, Hospital General Universitario
Gregorio Marañón, Madrid, Spain
WITHDRAWN

P-503
Usefulness of fusion cone-beam computed tomography (CBCT)
imaging for detection of residual tumor in hepatocellular carcinoma patients treated with conventional TACE
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97.14%, 85.71% and 98.55%, and 96.39%, respectively. In the detection of viable tumors, the diagnostic performance of CBCT was better than that of MDCT.
Conclusion
Fusion CBCT imaging is a valuable tool to detect viable tumors in
HCC patients treated with TACE.

P-504
Osteoid osteoma: state of art of the most common nonsurgical
treatment
A. Paladini1, G.E. Vallati2, G. Pizzi2, V. Anelli2
1Radiology, Policlinico A. Gemelli, Rome, Italy, 2Interventional
Radiology, Istituto Nazionale Tumori Regina Elena, Rome, Italy
Background
Osteoid osteoma is a bone-forming lesion (10% of all bone tumors)
that has a low tendency to expand; it affects young people aged
between 10 and 25 years. It is histologically characterized by a central nidus made of osteoblasts and the osteoid with peripheral nerve
and vascular supply. Primary sites are the cortical long bones; 10% of
lesions are in the axial skeleton, and lesions are rarely on the extremities. Clinically, osteoid osteoma is characterized by pain, mainly at
night, and it typically responds to ASA or NSAIDs.
Clinical Findings/Procedure
The use of image-guided minimally invasive treatment methods is
advantageous for sparing adjacent structures and locating lesions
during the procedure. Percutaneous thermal ablation represents
the gold standard treatment of osteoid osteoma. The procedure is
performed under deep sedation. Ablation is performed for 8 minutes at a temperature of 80°C for unipolar RFA, with primary success
between 87% and 96%. MWA and HIFU offer potential methodological and technical advantages, and their clinical results are similar.
As far as therapeutic success is concerned, the various ablative techniques are practically the same.
Conclusion
Percutaneous ablation is the gold standard treatment of osteoid
osteoma owing to the low complication rate, short rehabilitation
time, and low costs combined with the high success rate.

P-505

J.S. Oh, S.H. Kim, H.J. Chun, E.H. Kim, H.G. Lee, B.G. Choi
Radiology, Seoul St. Mary’s Hospital, Seoul, Korea

Fibrillar collagen injection for organ protection during thermal
ablation of hepatic malignancies

Learning Objectives
In conventional transarterial chemoembolization (cTACE), the high
attenuating retained ethiodized oil may obscure arterially enhancing
tumors and limit the detection of residual tumors. Hyperattenuation
within or around the treated zone can be observed after cTACE
due to beam-hardening artifacts and may mimic residual tumors.
Thus, many attempts have been made to improve the visualization
of residual viable tumors. This report describes fusion imaging of
unenhanced and contrast-enhanced arterial phase cone-beam CT
(CBCT). The fusion technique was applied in 40 known hepatocellular carcinoma (HCC) patients undergoing repeated TACE; it significantly improved diagnostic performance compared with that of preprocedural MDCT.
Background
To investigate the diagnostic efficacy of the fusion imaging of unenhanced and contrast-enhanced CBCT in comparison with that of
MDCT for the detection of marginally viable tumors in HCC patients
previously treated with cTACE.
Clinical Findings/Procedure
Viable tumor was depicted in 26 of the 166 study lesions by postprocedural lipiodol CBCT. The sensitivity, specificity, positive and negative predictive values, and accuracy of fusion imaging were 92.31%,

Background
Fibrillar collagen has been successfully used as a hemostatic agent
during surgical resections and is injected percutaneously. When
mixed with fluids, including contrast medium and saline, fibrillar collagen forms an evenly consistent slurry, which may be readily controlled and delivered in a manner to enable safe organ separation
during ablation. Moreover, fibrillar collagen is not absorbed as rapidly as fluid or gas and has the potential to aid in hemostasis or healing if an injury occurs.
Clinical Findings/Procedure
Fibrillar collagen, dissolved in 9 mL normal saline and 1 mL iodinated contrast medium, was injected to displace at-risk organs.
Intraprocedural computed tomography imaging was performed to
confirm that all at-risk organs were displaced from the ablation zone.
In all cases, microwave ablation was performed under 40–60 Watts
for 12–15 minutes to cover all lesions.

J.F.B. Chick, B. Majdalany, J.M. Willatt, R. Srinivasa, W.E.A. Saad
Vascular and Interventional Radiology, University of Michigan Health
System, Ann Arbor, MI, United States of America
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Conclusion
Fibrillar collagen may be advantageous because only a small volume
is necessary, separation is durable, and the presence of collagen may
facilitate hemostasis and healing in case of an injury.

P-506
Stereotactic body radiation therapy for oligometastatic
colorectal cancer: an illustrated overview for interventional
radiologists
A.A. Khankan1, S. Al-Thaqfi2, A.R. Jazieh2, A. Al-Hadab2
1Medical Imaging, King Abdulaziz Medical City, Jeddah, Saudi Arabia,
2Oncology, King Abdulaziz Medical City, Riyadh, Saudi Arabia
Learning Objectives
1. To review the clinical inductions and outcomes of stereotactic body radiation therapy (SBRT) for oligometastasis from
colorectal cancer (CRC).
2. To highlight with illustrated clinical cases the role of interventional radiologists (IRs) in optimizing SBRT for oligometastatic
CRC disease.
Background
Surgical resection of oligometastatic CRC disease can prolong survival. However, patients may not be ideally suited for surgery owing
to the inability to discontinue chemotherapy preoperatively or due
to other comorbidities or they may prefer a less invasive therapy to
maintain their quality of life. Recently, SBRT has emerged as a local
non-invasive ablative therapy that provides good to excellent local
control with minimal morbidity in both curative and palliative settings based on published retrospective and prospective studies.
IRs are playing an increasing role in collaborating with radiation
oncologists in planning and delivering safe and effective SBRT. IRs
with their invaluable expertise and technical skills can facilitate such
a therapy by enhancing the target discrimination for precise irradiation to the target lesion volume at different disease sites while minimizing the irradiation of normal tissues.
Clinical Findings/Procedure
The poster will provide an overview of SBRT in the management of
oligometastatic CRC focusing on the following: clinical indications
and patient selection, clinical outcome, role of IRs with clinical cases
as illustrations, and future directions.
Conclusion
SBRT is an effective and less toxic local non-invasive therapy for
oligometastatic CRC. IRs should be aware of clinical indications
and technical aspects of SBRT and understand their role in facilitating and optimizing such a therapy in selected patients with oligometastaic CRC.

P-507
Transarterial radioembolization of hepatocellular carcinoma:
how to interpret post-treatment imaging
P. Scalise, G. Lorenzoni, I. Bargellini, L. Crocetti, F. Turini, R. Cioni,
D. Caramella
Diagnostic and Interventional Radiology, University of Pisa, Pisa, Italy
Learning Objectives
1. To review the most relevant therapy-induced effects exerted
by transarterial radioembolization (TARE) on hepatocellular
carcinoma (HCC) and surrounding liver parenchyma.
2. To illustrate the most common imaging findings on posttreatment cross-sectional imaging (CT and MR) useful for
predicting tumor responses.
3. To understand the main limitations of the current criteria for
tumor response assessment (RECIST 1.1, mRECIST) and assess the
role of dual-energy CT in evaluating treatment efficacy.
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Background
TARE is increasingly used in selected patients with HCC when curative treatments are not indicated. TARE distinctively exploits the
effects of radiation on the lesion(s) and surrounding liver parenchyma, with a reduced embolizing effect. This singular peculiarity
implies unconventional findings on cross-sectional imaging following TARE, which may lead to diagnostic issues and concerns affecting the correct determination of the therapeutic response.
Clinical Findings/Procedure
The most common post-treatment findings include modification of
tumoral size and densitometry (necrosis and presence/lack of contrast enhancement); however, the sole evaluation of morphological features may not reflect the efficacy of TARE. Benign treatmentrelated findings include peritumoral edema and ring enhancement,
perivascular edema, liver hypertrophy, hepatic fibrosis with possible capsular retraction, and portal hypertension. Further elements
considered suggestive of favorable responses to TARE are increased
water diffusion on diffusion-weighted MR imaging and reduction of
serum tumor markers. Dual-energy CT seems to be a promising tool
in evaluating tumor response to TARE.
Conclusion
The proper evaluation of treated lesions following TARE may represent a challenge, but the knowledge of peculiar treatment-related
imaging findings together with the evaluation of functional biomarkers allows a reliable assessment of treatment effectiveness.

P-508
Hemodynamic change in balloon-occluded transarterial
chemoembolization (B-TACE): determining a good candidate
for B-TACE
Y. Kodama1, Y. Sakurai1, Y. Yoshino1, Y. Yamamoto2, R. Utsunomiya2,
T. Matsui2, J.-H. Kang2, K. Tsuji2, H. Maguchi2
1Radiology, Teine Keijinkai Hospital, Sapporo, Japan,
2Gastroenterology, Teine Keijinkai Hospital, Sapporo, Japan
Learning Objectives
1. To learn potential arterio-arterial communications in the liver.
2. To understand the hemodynamic changes after balloon
occlusion.
3. To discuss the advantage and limitation of B-TACE.
Background
Recently, a selective microballoon catheter, which coaxially
advances through a usual 4F diagnostic catheter, was developed,
making it possible to perform selective balloon-occluded transarterial chemoembolization (B-TACE) for HCC. B-TACE is reported
to show good results. However, satisfactory results have not been
obtained in some cases. Hemodynamic changes through arterioarterial communications occur just after balloon occlusion, which
plays an important role in B-TACE. This presentation shows the
hemodynamic changes after balloon occlusion.
Clinical Findings/Procedure
We present some typical cases of hemodynamic changes after balloon occlusion.
We performed selective arteriography before and after balloon
occlusion for confirmation of tumor stains. When the tumor stain
was unclear, CT during selective arteriography was additionally performed. In majority of the cases, tumor stains were enhanced or stable. They are good candidates of B-TACE. In some cases, tumor stains
partially or completely disappeared after balloon occlusion compared to those before balloon occlusion. These were not considered
to be good candidates. Balloon occlusion induced hemodynamic
changes such that the tumor feeding artery switched to the other
non-selected artery. This phenomenon preferably occurred when
the tumor was in segments 1 and 4, which correspond to large arterio-arterial communications like the communicating arcade.
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Conclusion
Confirmation of tumor stains after balloon occlusion by arteriography with/without CT is necessary before B-TACE.

P-509
Percutaneous microwave ablation of renal tumours: a pictorial
review
A. Ricoeur1, S. Ilyas1, A. Diamantopoulos2, K.N. Katsanos3, A. Adam4
1Interventional Radiology, Guy’s and St Thomas’ NHS Foundation Trust,
London, United Kingdom, 2Interventional Radiology, Guy’s and St.
Thomas’ NHS Foundation Trust, King’s Health Partners, London, United
Kingdom, 3Interventional Radiology, Guy’s and St. Thomas’ Hospitals,
London, United Kingdom, 4Radiology, 1st Floor Lambeth Wing,
St. Thomas’ Hospital, London, United Kingdom
Learning Objectives
1. To demonstrate the radiological results of the new-generation
microwave ablation (MWA) system (Emprint Ablation System®
with Thermosphere Technology®, Covidien, Boulder, CO)
following treatment of a diverse range of renal tumours.
2. To highlight the importance of pre-procedural planning to
obtain an adequate ablation zone and estimate the most
effective ablation time and power using the Emprint Ablation
System®.
3. To describe different techniques and approaches used to effectively ablate challenging renal tumours.
Background
Thermal ablation has an important role in the management of small
renal cancers. RFA is currently the most common ablative modality used to treat such tumours. Previous MWA technology had certain technical limitations resulting in unpredictable ablation zones.
Recent technical improvements enable the production of more
predictable spherical or oval ablation zones, with better-defined
margins.
Clinical Findings/Procedure
We present our clinical experience with a new generation MWA system, which we have used to treat a wide range of renal tumours in
terms of size and location using different percutaneous approaches
sometimes combined with hydrodissection. All procedures were
performed using the Emprint Ablation System® with CT guidance
under general anaesthesia or conscious sedation. The system allows
the ablation time and power to be adjusted according to the size of
the tumour. The appearance of the resulting areas of coagulation is
illustrated in this exhibit.
Conclusion
We have demonstrated that the Emprint MWA System® with
Thermosphere Technology® is an effective and safe system for the
management of T1a and certain T1b renal tumours. It has a relatively
short ablation time and allows the adjustment of the ablation zone
according to the size and location of the tumour.

P-510
Liver function tests: a primer for the interventional radiologist
S. Cornejo
Radiology, St. Joseph’s Hospital and Medical Center, Phoenix, AZ,
United States of America
WITHDRAWN
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P-511
MD-CT-guided percutaneous needle biopsy of lung lesions:
anatomic considerations, different approaches, and
techniques
U.G. Rossi1, P. Torcia2, A.M. Ierardi2, P. Rigamonti2, F. Petrocelli3,
L.C. Pescatori2, G. Carrafiello4, M. Cariati2
1Radiology and Interventional Radiology, ASST Santi Paolo e
Carlo - San Carlo Borromeo Hospital, Milan, Italy, 2Radiology and
Interventional Radiology, ASST Santi Paolo e Carlo, Milan, Italy,
3Radiology, San Martino, University Hospital, Genoa, Italy, 4Diagnostic
and Interventional Radiology, University of Milan, Milan, Italy
Background
MD-CT-guided percutaneous needle biopsy of lung lesions is a safe
and effective technique for tissue diagnoses. MD-CT-guided percutaneous needle biopsy allows access to lesions at virtually all
lung locations. The direct lung approach is the preferred method
because it is the easiest and rapidest technique. Extrapleural needle
placement techniques are more complex, but they avoid the risk of
pneumothorax.
Clinical Findings/Procedure
The aim of this poster is to 1) illustrate anatomic considerations of
the lung and all approaches/techniques used for imaging-guided
lung biopsy and 2) discuss technical aspects, advantages, limitations, and complications of each approach/technique.
Conclusion
A better knowledge of the lung anatomy by MD-CT facilitates planning of a safe and effective percutaneous access for needle biopsy,
particularly in deep lesions. Various techniques such as the injection of physiological saline solution and use of positional maneuvers
may avoid visceral pleura puncture, thereby decreasing the risk of
possible complications.

P-512
Percutaneous image-guided thermal ablation for multifocal
renal cell carcinoma: a 10-year experience at a single center
W. Zhou1, R. Arellano2
1Medicine, Tufts University School of Medicine, Boston, MA, United
States of America, 2Radiology, Massachusetts General Hospital, Boston,
MA, United States of America
Learning Objectives
To discuss the technical success, safety, and oncological and renal
function outcomes of computed tomography (CT)-guided percutaneous thermal ablation for synchronous multiple renal masses in a
single session.
Background
Surgical interventions for multifocal renal cell carcinoma (RCC)
must be balanced between tumor eradication and preservation of
renal function. A paradigm shift to non-surgical therapies of small
renal masses (<4 cm) favors the use of thermal ablation over surgical methods. Thermal ablation with radiofrequency ablation, microwave ablation, or cryoablation may have a role in the management
of multifocal RCC.
Clinical Findings/Procedure
Biopsy-proven RCC was treated in 23 patients. Mean tumor size was
2.3 cm (range=1.0–4.6 cm), with a mean RENAL nephrometry score
of 6.3 (range=4.0–10.0), mean PADUA score of 7.8 (range=6.0–11.0),
and mean centrality index (c-index) of 3.1 (0.7–6.8). Mean ablation time was 23 minutes (range=3–24 minutes). Technical success
was achieved for 100% of tumors. There were 9/49 (18 %) Clavien–
Dindo grade I complications. Complete response was achieved in
41/49 (84 %) of tumors. Local progression free, RCC-specific, and
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overall survival rates during the imaging follow-up time (mean=3.1
years, range=0.1–9.6 years) were 96% (22/23), 100% (23/23), and 92%
(21/23), respectively.
Conclusion
CT-guided percutaneous thermal ablation is a safe, effective, and
durable treatment intervention for multifocal renal masses.

P-513
Salvage thermal ablation of locally recurrent renal cell carcinoma following nephrectomy: assessment of safety and durability of clinical outcomes
W. Zhou1, R. Arellano2
1Medicine, Tufts University School of Medicine, Boston, MA, United
States of America, 2Radiology, Massachusetts General Hospital, Boston,
MA, United States of America
Learning Objectives
To discuss the technical success, safety, and durability of clinical outcomes of image-guided percutaneous thermal ablation as salvage
therapy for recurrent renal cell carcinoma following nephrectomy.
Background
Approximately 20%–40% of patients who undergo nephrectomy
for renal cell carcinoma (RCC) develop recurrent disease. To date,
no consensus treatment protocols exist for locally recurrent RCC.
Image-guided thermal ablation with radiofrequency ablation (RFA),
microwave ablation (MWA), or cryoablation may have a role in managing recurrent RCC after nephrectomy.
Clinical Findings/Procedure
Eleven biopsy-proven RCCs were treated with salvage ablation for
partial (3/11) or radical nephrectomy (8/11). Mean tumor size was
2.8 cm (range=1.4–3.9 cm), with a mean RENAL nephrometry score
of 5.6 (range=4.0–10.0), mean PADUA nephrometry score of 7.2
(range=6.0–12.0), and mean centrality index (C-index) score of 2.3
(range=0.6–4.4). No significant changes were observed between
the preablation, postablation, and last follow-up values of BUN
(p=0.21), creatinine (p=0.10), and eGFR (p=0.21). Technical success
was achieved for 91% of tumors. There was 1/11 (9%) mild asymptomatic intraoperative hemorrhage (Clavien–Dindo grade I complication). Complete response was achieved in 10/11 (91%) tumors.
Local progression-free, RCC-specific, and overall survival rates during the imagining follow-up time (mean=28 months, range=0.7–
84.9 months) were 10/11 (91%), 11/11 (100%), and 11/11(100%),
respectively.
Conclusion
Image-guided percutaneous thermal ablation is a safe, effective,
and durable salvage treatment option for recurrent renal masses following nephrectomy.

P-514
Interventions in the caudate lobe: ways to overcome this
challenge
F.A.C. Junior1, A.R. Junior1, F.L. Galastri2, A.A.P. Azevedo1,
G.F. Mendes1, R.G. Garcia1
1Interventional Radiology, Hospital Israelita Albert Einstein, São Paulo,
Brazil, 2Radiologia Vascular, Hospital Israelita Albert Einstein, São
Paulo, Brazil
Learning Objectives
To understand caudate lobe anatomy and how to use its particularities for developing interventional procedures for the ablation of this
difficult portion of the liver.
Background
Lesions in the caudate lobe are challenges for the interventional
radiologist given its deeper location and presence of multiple noble
vascular structures, such as the aorta, celiac trunk and its branches,
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inferior vena cava and portal vein, and delicate organs, such as the
vesicle, pancreas and duodenum, around it. The caudate lobe is
composed of three parts: paracaval portion, caudate process and
Spiegel’s lobe.
Clinical Findings/Procedure
The first two parts can be approached by puncturing the right lobe
of the liver, but the portal and inferior vena cava veins limit safe
introduction of some types of electrodes (as observed in radiofrequency ablation). The Spiegel’s lobe can be safely treated with these
electrodes; however, in the latter access, there are some noble vessels between the left hepatic lobe and Spiegel lobe (portal branch,
hepatic vein and left gastric artery). Another difficulty lies in the fact
that the coronary vein is commonly dilated in patients with cirrhosis,
a group in whom percutaneous approaches are most often listed. In
this way, careful selection of the best caudate lobe puncture pathway to avoid lesions in the noble locoregional structures is the best
and minimally invasive percutaneous approach for this anatomical
site.
Conclusion
The interventional radiologist must know the possible therapeutic
routes, and the radiologist at the diagnostic practice should know
such approaches and guide physicians requesting such an imageguided intervention.

P-515
The role of interventional radiology in tracheobronchial
stenting: clinical indications, preinterventional imaging, interventional radiological techniques and complications
S. Kudrnova, Z. Hussain, I. Ahmed, T. Sabharwal
Clinical Radiology, Guy’s and St Thomas’ NHS Foundation Trust,
London, United Kingdom
Learning Objectives
Through the pictorial illustration of clinical indications, preprocedural planning, stent types and materials, deployment techniques
and very importantly tracheobronchial stenting complications, we
would like to share our centre’s rich experience with this very exciting, rewarding as well as technically challenging IR procedure.
Background
Profound and thorough expertise of our senior consultants, fast
development of user-friendly materials and most importantly very
friendly and productive long-term cooperation with thoracic surgeons makes tracheoesophageal stenting a very well-established
and implemented procedure for overcoming mostly malignant and
also benign debilitating tracheal and oesophageal strictures with a
very low rate of complications.
Clinical Findings/Procedure
First, we would like to share the many examples of successful stenting of various tracheobronchial malignant strictures, tracheobronchial malacia, inflammatory stenoses, traumatic strictures, anastomotic strictures, extrinsic compressions and fistulas.
Second, we would like to illustrate the importance of a high-quality
preprocedural imaging.
Third, we would like to discuss the different types of stents available (silicone stents, balloon-dilated metallic stents, self-expanding
metal stents and covered self-expanding metal stents) and make the
reader familiar with the rules of their use as well as with the exciting
techniques of their deployment.
Most importantly, by sharing our complications and their management, we would like to contribute to avoidance of such potentially
disastrous events.
Conclusion
Tracheoesophageal stenting provides safe and effective minimally
invasive treatment for patients with an unresectable benign and
malignant central airway obstruction.
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P-516

P-520

Liver vein embolization to induce hypertrophy for extended
hepatic surgery in ALPPS/rescue PVE cases

Multidisciplinary management with TACE and EBRT for the
treatment of HCC with tumor thrombus in IVC and the right
atrium

R.D. Brüning1, M. Zeile1, G. Stavrou2, K. Oldhafer2
1Radiology and Neuroradiology, AK Barmbek, Hamburg, Germany,
2Surgery, Asklepios Clinic Bambek, Hamburg, Germany

V.K. Doddaballapur Prasanna Kumar1, M L. Arunkumar2
1Radiology, Sree Gokulam Medical College, Trivandrum, India, 2Surgical
Gastro Enterology, Sree Gokulam Medical College, Trivandrum, India

Two 45- and 58-year-old males with colorectal cancer received associating liver partition (ALPPS) followed by rescue portal venous
embolization (PVE) and still had insufficient hypertrophy; subsequently, right hepatic vein occlusion led to 26% and 32% sFLR hypertrophy, respectively.

In this case report, we discuss the management of HCC with tumor
thrombus in IVC and the right atrium using a combination of c-TACE
and EBRT. Complete response was observed with no adverse events/
recurrence.

P-517

P-521

Ruptured hepatoblastoma during systemic chemotherapy treated by embolization and surgery

Dramatic results of transarterial chemoembolization of
massive hepatocellular carcinoma with macrovascular invasion
and lung metastases (Barcelona Clinic Liver Cancer stage C): a
report of 2 cases

J.H. Kim1, U.B. Jeon1, J.Y. Jang1, C.W. Kim2
1Radiology, Pusan National University Yangsan Hospital, Yangsan,
Korea, 2Radiology, Pusan National University Hospital, Busan, Korea
We report a 5-month-old boy with a huge hepatoblastoma (>10 cm)
ruptured during systemic chemotherapy treated by embolization
with gelfoam and additional surgical resection. No recurrence was
seen in the 1-year follow-up.

P-518
A successful Y-90 glass microsphere splenic radioembolization
in case of primary myelofibrosis splenomegaly
P. Vilares Morgado1, A. Oliveira1, N.P. Silva1, A. Fernandes2,
J. Pereira2
1Department of Radiology, Hospital S. João - Porto, Porto, Portugal,
2Nuclear Medicine, Hospital S. João - Porto Medical School, Porto,
Portugal

Y.J. Kang1, B.C. Lee1, H.O. Kim2, N.Y. Yim2, J.K. Kim3
1Diagnostic Radiology, Chonnam National University Hwasun Hospital,
Jeollanam-do, Korea, 2Diagnostic Radiology, Chonnam National
University Hospital, Gwangju, Korea, 3Radiology, Chonnam National
University Hospital, Gwangju, Korea
Two patients showed huge hepatocellular carcinomas with macrovascular vein invasion and multiple lung metastases. We used only
TACE and bland embolization through PVA. Follow-up CT confirmed
complete remission. Sometimes patients with massive HCC should
be considered for active therapeutic intervention.

P-522
Thermal injury to the proximal ureter following microwave
ablation of endophytic renal tumours distant to the pelvicalyceal system

We report a successful case of Y-90 splenic radioembolization in a
63-year-old woman with primary myelofibrosis, an enlarging splenomegaly, and the need of repeated platelet transfusions. Follow-up
revealed 43% reduction of the spleen volume with increasing platelet counts without the need for further transfusions.

P-519
Severe adverse events after TAE for a symptomatic carcinoid
tumor

K. Cortis, S. Degiorgio, C. Cannataci
Medical Imaging Department, Mater Dei Hospital, Msida, Malta
Image-guided thermal ablation of small renal tumours unrelated to
the pelvicalyceal system is considered safe and effective. We present a case of thermally-induced proximal ureteritis, the postulated
cause of which was extreme heating of the urine within the pelvicalyceal system.

P-523

T. Aramaki1, R. Sato1, K. Yoza1, K. Iwai1, K. Asakura2, M. Endo2
1Interventional Radiology, Shizuoka Cancer Center, Shizuoka, Japan,
2Diagnostic Radiology, Shizuoka Cancer Center, Shizuoka, Japan

Transarterial chemoembolization for lung and mediastinal
metastases of HCC after failure of sorafenib treatment

A patient with a symptomatic carcinoid in the liver received transarterial embolization using beads microsphere without an anticancer
agent. Takotsubo cardiomyopathy occurred the next day, and the
patient rapidly lapsed into cardiopulmonary arrest. Despite intensive care, the patient died.

Y. Kodama1, Y. Sakurai1, Y. Yoshino1, Y. Yamamoto2, R. Utsunomiya2,
T. Matsui2, J.-H. Kang2, K. Tsuji2, H. Maguchi2
1Radiology, Teine Keijinkai Hospital, Sapporo, Japan,
2Gastroenterology, Teine Keijinkai Hospital, Sapporo, Japan
A 63-year-old man with sorafenib refractory HCC of the lung and
mediastinal metastases presented with chest pain and hemoptysis. Transarterial chemoembolization was performed via the internal
mammary artery, the inferior phrenic artery, and bronchial arteries.
Tumor response was partial, and symptoms were resolved.
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P-524

P-528

A case of advanced maxillary sinus carcinoma treated with
superselective intra-arterial infusion of high-dose cisplatin
with concomitant radiotherapy (RADPLAT) using 3D-DSA and
fusion image

Resolution of a large arterioportal shunt in the setting of hepatocellular carcinoma after administration of sorafenib

K. Motohashi, H. Ashida, Y. Nozawa, K. Morikawa
Radiology, Jikei Medical University Hospital, Tokyo, Japan
The patient was a 60-year-old male with T4b maxillary sinus carcinoma and Rouviere node metastasis. We treated the patient with
RADPLAT using 3D-DSA and fusion cone-beam CT with MRI. We
injected cisplatin according to these images without deficiency, and
we could induce CR.

P-525
Massive HCC involving left and right hepatic lobes effectively treated with two subsequent SIRTs using a Y90 glass
microsphere
E. Oliboni, G. Taddei, M. Salgarello, F. Severi, G. Carbognin
Radiodiagnostica, Ospedale Sacro Cuore, Negrar - Verona, Italy
A 75-year-old male with massive HCC, BCLC C, and no PVT who was
not responsive to a previous TACE was treated with two subsequent
SIRTs using Y90 glass microspheres in 3 months. MR at 3, 9 and 12
months after SIRT treatments showed necrosis of the lesion.

P-526
Intraoperative ultrasound-guided transection plane with
microwave ablation for staged hepatectomy
L. Monfardini1, L. Bonello1, G. Zimmitti2, E. Rosso2, S. Magnaldi1
1Radiology, Fondazione Poliambulanza, Brescia, Italy, 2Abdominal
Surgery, Fondazione Poliambulanza, Brescia, Italy

We describe an open-stage hepatectomy with the transection made
by IR using microwave ablation under ultrasound guidance as per
the surgeon’s request; the distance between future liver vessels and
right hepatic lesions was selected to spare as much healthy liver as
possible.

P-527
Pancreatic acinar cell carcinoma liver metastases treated exclusively with selective internal radiation therapy using Y-90 resin
microspheres
D.L.N. Martins1, F.A.C. Junior1, A.A.P. Azevedo1, L.G.M. Valle1,
J.M. Motta-Leal-Filho2, R.N. Cavalcante3, F.L. Galastri4, B.B. Affonso5,
R.G. Garcia1, F. Nasser5
1Interventional Radiology, Hospital Israelita Albert Einstein, São Paulo,
Brazil, 2Radiology, Hospital das Clinicas, University of São Paulo
Medical School, São Paulo, Brazil, 3Interventional Radiology, University
of São Paulo Medical School, São Paulo, Brazil, 4Radiologia Vascular,
Hospital Israelita Albert Einstein, São Paulo, Brazil, 5Radiologia Vascular
Intervencionista, Hospital Israelita Albert Einstein, São Paulo, Brazil
The purpose of this poster is to describe the first case in the literature of pancreatic acinar cell carcinoma liver metastases treated
exclusively with SIRT using Y-90 resin microspheres. Complete
response was observed in three nodules, and partial response in the
remaining.

F. Farzanegan
Radiology, Kaiser Permanente, Sacramento, CA, United States of
America
In this case report, we present the complete angiographic resolution
of a large arterioportal shunt in the setting of hepatocellular carcinoma after the administration of sorafenib.

P-529
HIFU for pancreatic cancer: a 5-year follow-up case report
V.A. Solovov
Interventional Radiology, Samara Oncology Centre, Samara, Russian
Federation
A 35-year-old woman with morphologically confirmed pancreatic
adenocarcinoma (head 2.3 х 1.9 сm) underwent HIFU in 2011. MRI
with contrast enhancement showed a pseudocyst (1.0 х 1.3 cm).
After a 5-year follow-up, there were no symptoms of the disease.

P-530
Successful downstaging of HCC by cystic artery embolization
J. Smirniotopoulos1, D. Holzwanger1, J. Cornman-Homonoff1,
M. Schiffman2
1Radiology, New York Presbyterian Hospital/Weill Cornell Medicine,
New York, NY, United States of America, 2Interventional Radiology, New
York Presbyterian Hospital/Weill Cornell Medicine, New York, NY, United
States of America
A 53-year-old male with alcoholic cirrhosis presented with a bilirubin
level of 7.1mg/dL and imaging consistent with non-operative HCC.
Two superselective embolization attempts failed to decrease the
tumor size; however, a subsequent cone-beam CT with cystic artery
embolization successfully downstaged the patient.

P-531
Long-term control of the Doege–Potter syndrome treated by
thermoablation in a recurrent non-resectable solitary fibrous
tumor of the pleura
C. Allimant, A. Denys
Radiology and Interventional Radiology Unit, CHUV University Hospital,
Lausanne, Switzerland
A 92-year-old woman presented with Doege–Potter syndrome
(refractory hypoglycemia related to paraneoplastic IGF-2 secretion)
due to a non-resectable 12cm pleural solitary fibrous tumor. After a
single session of microwave ablation, 80% of the tumor was treated
and hypoglycemia was controlled.
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P-532

P-537

Complete response (CR) of transarterial chemoembolization
with doxorubicin-eluting beads in a ruptured hepatocellular
carcinoma: a report of 2 cases

Duodenal stenting through the biliary access

Y.J. Kang1, B.C. Lee1, N.Y. Yim2, H.O. Kim2, J.K. Kim3
1Diagnostic Radiology, Chonnam National University Hwasun Hospital,
Jeollanam-do, Korea, 2Diagnostic Radiology, Chonnam National
University Hospital, Gwangju, Korea, 3Radiology, Chonnam National
University Hospital, Gwangju, Korea
Two patients had a single hepatocellular carcinoma with active
bleeding and hemoperitoneum. We used only transarterial chemoembolization with DC beads. Follow-up CT confirmed complete response without viable tumor and hemoperitoneum.
Chemoembolization with DC beads is very safe and an effective
method for ruptured HCC.

P-533
Transarterial embolisation of liver metastasis in the management of severe Cushing syndrome in a patient with end-stage
adrenocortical carcinoma
C. O’Rourke1, M.P. Brassil2, E. O’Dwyer2, P. Govender2,
W. Torreggiani2
1Radiology, AMNCH (Tallaght Hospital), Dublin, Ireland, 2Radiology,
The Adelaide and Meath Hospital, Dublin, Ireland

J.V. Del Cerro González, N. Mimica Haasz, C.L. Martínez Higueros
Interventional Radiology Unit, Hospital Guadalajara, Guadalajara,
Spain
We show duodenal stent deployment through a percutaneous biliary access in an 81-year-old man diagnosed with biliary and duodenal stenoses due to an inoperable pancreatic head neoplasm.

P-538
PET-MRI and ultrasound imaging fusion in transrectal prostate
biopsy: a diagnosis of prostatic tumor residue in the ductus
deferens
L.G.M. Valle, A.A.P. Azevedo, A.R. Junior, J.R. Andrade,
P.R.B. Silverio, O. Smaletz, R.G. Garcia
Interventional Radiology, Hospital Israelita Albert Einstein, São Paulo,
Brazil
A case report of an 86-year-old male who had intense captation of
the deferens ducts in PSMA- 68Ga PET-CT and was diagnosed with
infiltrative adenocarcinoma (prostatic neoplasm relapse) due to the
use of real-time imaging fusion-ultrasound and gallium PET-CT.

Others

Transarterial embolization of hyperfunctioning adrenal metastasis
can completely alleviate symptoms of Cushing syndrome in patients
who are unfit for surgical resection. We present a case of embolization of adrenal metastasis in the liver with the resolution of symptoms and normalization of serum cortisol.

P-534
Combination interventional techniques for advanced HCC
S. Prakash, S.S. Khela, A. Sood
Department of Radiodiagnosis, Dayanand Medical College and
Hospital, Ludhiana, India
Advanced HCC (BCLC C) with arterioportal shunting (AP) precludes
TARE. We present a case where the coiling of AP shunt and TACE followed by TARE in subsequent sittings effectively downstaged the
tumor to CR category (mRECIST) at the 2-year follow-up.

P-535
Leiomyosarcoma gluteal metastases embolization
F. Petrocelli, A. Utili, G. Bovio
Radiology, San Martino, University Hospital, Genoa, Italy
A 58-year-old woman with vena cava leiomyosarcoma developed
multiple gluteal metastases 1 year after surgical intervention: endovascular embolization and 1-year follow-up.

P-536
Successful salvage cryoablation of a urothelial cell carcinoma
in a solitary kidney
L. Colleter, C. de Margerie-Mellon, C. de Bazelaire, E. de Kerviler
Radiology, Saint-Louis Hospital, Paris, France
An 87-year-old patient with a solitary kidney had a bleeding urothelial carcinoma of the lower calix refractory to laser ureteroscopy.
Cryoablation of the tumour followed by needle tract cauterisation
stopped the bleeding. The patient is disease-free at 2 years.

P-539
Aortic aneurysm screening using an oscillometric device
equipped with a novel algorithm analyzing pulse wave transfer
S. Ichihashi1, T. Hashimoto1, S. Iwakoshi1, K. Saeki2, K. Obayashi2,
K. Kichikawa1
1Radiology, Nara Medical University, Kashihara, Japan, 2Community
Health and Epidemiology, Nara Medical University, Nara, Japan
Purpose
Detection of aortic aneurysms prior to rupture is crucial to decrease
deaths. Toward this purpose, a novel aneurysm screening method
has been developed using an oscillometric device, which can measure the pulse wave velocity (PWV), ankle–brachial index (ABI), and
pulse volume recording (PVR) simultaneously. Basic idea is that aortic aneurysms can cause propagation loss of pulse wave due to the
abrupt expansion of the aortic wall, possibly enabling aneurysm
detection. The aneurysm detection algorithm had been established
from PVR data obtained from the learning cohort, and its diagnostic
ability was evaluated in this prospective study.
Material and methods
Patients who had been referred to our vascular center from January
2012 to July 2016 under the diagnosis or suspicion of having aortic
aneurysms were recruited prospectively. PWV, ABI, and PVR were
measured for 30 seconds using the oscillometric device. The algorithm judged automatically according to the decision tree whether
patients likely had aneurysms. CT angiography was used as a referential standard. Sensitivity and specificity of the algorithm were
evaluated.
Results
The mean diameter of all aneurysms was 47.2±10.3 mm. After measurements, 121 aneurysm patients and 33 non-aneurysm control
subjects were judged by the algorithm as having and not having
aneurysms, respectively, resulting in the sensitivity of 80% and specificity of 52%. The sensitivity tended to be higher for larger aneurysms with the sensitivity for detection of aneurysm > 55 mm being
93%.
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Conclusion
The new algorithm for aortic aneurysm detection installed in the
oscillometric device may offer a high diagnostic sensitivity, especially for larger aneurysms.

P-540
Balloon pulmonary angioplasty for treating chronic thromboembolic pulmonary hypertension: initial experience at a North
American centre
R. Zener1, M. Rivers-Bowerman1, M. de Perrot2, J. Granton3,
K.T. Tan1
1Medical Imaging, University Health Network, Toronto, ON, Canada,
2Thoracic Surgery, University Health Network, Toronto, ON, Canada,
3Respirology, University Health Network, Toronto, ON, Canada
Purpose
To evaluate the safety and efficacy of percutaneous balloon pulmonary angioplasty (BPA) in the treatment of chronic thromboembolic
pulmonary hypertension (CTEPH).
Material and methods
A retrospective review of seven patients who underwent 29 BPA
sessions at a North American tertiary care centre was performed.
Success was defined as an improvement in the mean pulmonary
arterial pressure (PAP). Pre- and post-mean PAP were compared
using a paired t-test (α=.05). Safety was determined based on procedure-related complications, which were classified according to the
Society of Interventional Radiology Standards of Practice. Technical
parameters, including fluoroscopy and procedure time, were
assessed.
Results
Mean PAP follow-up data were available for four patients at the time
of abstract submission. Average mean PAP was 55.75 mmHg pre-BPA
and decreased by 23.4% to 42.5 mmHg post-BPA treatment (P=.03).
In 29 BPA sessions, there were two major complications (6.9%) of distal pulmonary artery perforation, which were successfully treated
with microcoil embolization. Six minor, self-limiting, intra-procedural complications occurred (20.6%), including five cases of minor
hemoptysis and one case of arrhythmia. Mild reperfusion pulmonary edema occurred following three procedures (10%), none of
which required mechanical ventilation. One patient developed contrast-induced nephropathy, with subsequent return to their baseline renal function. Mean fluoroscopy and procedure time were 39.9
minutes and 144.4 minutes, respectively.
Conclusion
Balloon pulmonary artery angioplasty is a promising treatment
option for reducing pulmonary artery hypertension and improving
mean PAP in CTEPH patients who have failed pulmonary endarterectomy or who are not surgical candidates.

P-541
Ultrasound-assisted catheter-directed thrombolysis
versus systemic fibrinolysis in intermediate-risk pulmonary
embolism: a meta-analysis
A.D. Copoeru
Cardiology (Medical I Clinic), “Iuliu Haţieganu” University of Medicine
and Pharmacy, Cluj-Napoca, Romania
Purpose
Intermediate-risk pulmonary embolism has a high mortality and morbidity, and its treatment is still a subject of debate.
Anticoagulation therapy is the mainstay, but systemic and catheter-directed fibrinolysis show promising results. In recent years,
ultrasound-assisted thrombolysis (USAT) has been researched as a
superior form of treatment. The purpose of this meta-analysis was
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to evaluate the effectiveness of USAT in intermediate-risk patients
compared with that of systemic fibrinolysis.
Material and methods
A PubMed and Cochrane Library search was conducted for randomized controlled trials (RCTs) and case series. Primary outcomes were
all-cause mortality and bleeding (minor and major), and secondary
outcomes were right ventricle/left ventricle end-diastolic dimensions (RV/LV ratio) and pulmonary artery systolic pressure (PASP) up
to 24h after treatment. Six USAT and 13 systemic fibrinolysis studies
were selected.
Results
USAT has a lower risk of minor bleeding (OR: 0.52, 95% CI: 0.32 to
0.87, p=0.01) but no statistical difference for major bleeding (OR:
0.48, 95% CI: 0.18 to 1.22, p=0.12). There was also no improvement in
all-cause mortality (OR: 0.24, 95% CI: 0.03 to 1.80, p=0.16). PASP was
increased in the USAT group (SMD = 0.3, 95% CI: 0.1 to 0.5, p=0.001),
while the RV/LV ratio decreased (SMD = −1.1, 95% CI: −1.4 to −0.8,
p<0.001).
Conclusion
Intermediate-risk pulmonary embolism continues to be a difficult
pathology. USAT shows improvement in certain areas, but mortality and major bleeding remain pressing issues. Small populations
and differing criteria may cause bias; thus, larger RCTs are needed
to directly gauge the full benefits and disadvantages of USAT compared with those of other therapies.

P-542
Endovascular thrombolysis for extremity frostbite decreases
digital amputation and hospital length of stay (LOS)
N.A. Patel1, D. Srinivasa2, R. Srinivasa1, J.J. Gemmete1, K. Cooper1,
V. Krishnamurthy1, N. Dasika1, E. Sears2, S. Reddy3, J.F.B. Chick1
1Vascular and Interventional Radiology, University of Michigan Health
System, Ann Arbor, MI, United States of America, 2Department of Plastic
Surgery, University of Michigan Health System, Ann Arbor, MI, United
States of America, 3Division of Vascular and Interventional Radiology,
Radiology Associates of the Main Line, Main Line Health System, Bryn
Mawr, PA, United States of America
Purpose
To report outcomes of intra-arterial thrombolysis versus non-thrombolytic management of severe frostbite with respect to digital
amputation rates and length of hospital stay (LOS).
Material and methods
17 patients with severe frostbite were identified from 2000 to 2017. 8
patients with mean age of 40 years underwent intra-arterial thrombolysis and served as the treatment group. 9 patients with mean age
of 53 years received non- thrombolytic management and served
as the control group. 2/8 (25%) treatment and 3/9 (33%) control
patients had underlying vascular comorbidities (p=0.25). Number
of digits at risk, duration of thrombolysis, thrombolytic agents used,
digits amputated, hospital LOS, and complications were recorded.
Results
7 upper and 9 lower extremities for a total of 80 digits were at risk
in the treatment cohort. 8 upper and 12 lower extremities for a
total of 100 digits were at risk in the control group. Mean duration
of thrombolysis was 26 hours. All treatment patients received tissue
plasminogen activator in addition to systemic heparin. 4/16 (25%)
limbs received intra-arterial alprostadil, 2/16 (13%) received nitroglycerin, and 2/16 (13%) received nicardipine. 12/80 (15%) treatment digits and 77/100 (77%) control digits required amputation
(p=0.003). Average hospital LOS was 14 days in the treatment group
and 38 days in the control group (p=0.011). No major complications
occurred in the treatment group; however, 2/9 (22%) patients in
the control group required extended hospitalizations secondary to
amputation complications.
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Conclusion
Intra-arterial thrombolysis reduces digital amputation rates and hospital LOS in the setting of severe frostbite.

P-545

P-543

E. Nzekwu1, A. Lee2, A. Mirakhur3, D. Bakshi1
1Department of Radiology, University of Calgary, Calgary, AB, Canada,
2Department of Undergraduate Medicine, University of Calgary,
Calgary, AB, Canada, 3Interventional Radiology, University of Calgary,

Regional intra-arterial steroid treatment in 120 patients with
steroid-resistant or -dependent hepatic and/or gastrointestinal graft-versus-host disease: evaluation of safety, efficacy,
predictors of response, and survival
A. Bloom1, A. Klimov1, S. Grisaro2, B. Avni2, R. Or2, M. Shapira2
1Interventional Radiology, Hadassah University Medical Center,
Jerusalem, Israel, 2Bone Marrow Transplantation, Hadassah University
Medical Center, Jerusalem, Israel
WITHDRAWN

P-544
Percutaneous mechanical thrombectomy in patients with highrisk pulmonary embolism and contraindications for thrombolytic therapy
P. Popovic1, M. Stabuc1, R. Dezman1, K. Steblovnik 2, M. Bunc2,
S. Zorman2
1Clinical Institute of Radiology, UMC Ljubljana, Ljubljana, Slovenia,
2Clinical Department for Cardiology, UMC Ljubljana, Ljubljana,
Slovenia
Purpose
High-risk pulmonary embolism is associated with a high early mortality rate. If contraindications for thrombolytic therapy are present, the therapeutic alternatives include surgical embolectomy and
percutaneous mechanical thrombectomy. We report our experience with percutaneous mechanical thrombectomy in patients with
high-risk pulmonary embolism and contraindications for thrombolytic therapy.
Material and methods
From November 2005 to September 2015, we treated 25 patients
with a mean age of 63±13 years (men, 64%). Majority of the patients
were in a state of obstructive shock at presentation with maximum lactate levels of 7.7±8.3 mmol/l. Vasopressors were used in
77% of patients, and 75% of patients needed mechanical ventilation. VA-ECMO was used in one patient. Mean simplified Pulmonary
Embolism Severity Index was 2.9. Treatment included thrombus
fragmentation (52%), aspiration (76%) or additional surgical embolectomy (8%).
Results
Systemic blood pressure (100±41 mm Hg vs 119±34 mm Hg,
p=0,100) and heart frequency (99±35 min−1 vs 87±31 min−1,
p=0,326) did not differ before and after treatment. We achieved a
drop in the tricuspid regurgitation gradient from 57±14 mm Hg to
31±3 mm Hg (p=0,018) after the therapy. Percutaneous mechanical
thrombectomy was successful in 20 patients (80%), and 17 patients
(68%) survived to hospital discharge.
Conclusion
In critically ill patients with high-risk pulmonary embolism who cannot receive thrombolytic therapy, percutaneous mechanical thrombectomy is a promising alternative to effectively reverse acute pulmonary arterial hypertension with right ventricular dysfunction and
improve the clinical outcome.

Contrast-enhanced ultrasonography-guided elective prostate
artery embolizations: a case series

Peter Lougheed Hospital, Calgary, AB, Canada

Purpose
This pictorial case series aims to highlight the utility of contrastenhanced ultrasound (CEUS) for intraoperative guidance of endovascular prostatic artery embolizations (PAEs). Although PAE has
been established as a safe and effective nonsurgical technique
for the treatment of benign prostatic hyperplasia, using CEUS to
guide and confirm the embolization is novel in the realm of PAE.
Transabdominal CEUS allows for adequate anatomical characterization of the prostatic vasculature. Furthermore, the lack of renal
involvement and radiation exposure make CEUS an attractive alternative to methods currently described in the literature (e.g., conebeam computed tomography) as intraoperative imaging adjuncts to
digital subtraction angiography (DSA).
Material and methods
Four cases of CEUS-guided PAE were performed at a single center by
interventional radiologists. Relevant pre- and postprocedural clinical information was collected to evaluate the context and utility of
CEUS. Patients underwent preprocedural computed tomography
angiography for the preoperative assessment of the prostatic vasculature and patient suitability for PAE. CEUS was performed using the
Definity (Lantheus Medical Imaging, North Billerica, MA) microbubble agent as an adjunct to DSA.
Results
Two of four cases used both cone-beam computed tomography
and CEUS during PAE to evaluate technical success. All four cases
achieved technical success with an average PAE procedure time of
180 minutes.
Conclusion
CEUS can be used alone or as an adjunct with cone-beam computed
tomography to visualize the prostatic vasculature and confirm technical success of PAE. CEUS may be particularly valuable in supplementing technically challenging cases to reduce the dose of ionizing
radiation or to decrease renal toxicity in high-risk patients.

P-546
The role of CT perfusion volumetry in post-traumatic splenic
artery embolization
A. Nivolli, M. Arnò, D. Ivaldi, P. Gazzo
S.s.d. Interventional Radiology, Asl2 Savonese-Ospedale S. Corona,
Pietra Ligure, Italy
Purpose
Proximal splenic artery embolization (SAE) has become the standard of care for traumatic splenic injury in hemodynamically stable
patients. This retrospective study’s purpose is to evaluate the outcome and complications of proximal embolization in spleen trauma
and to suggest perfusion spleen volumetry as a vital parenchyma
index.
Material and methods
Between January 2009 and August 2016, 34 patients aged 16–84
years were treated with proximal or combined proximal+distal
splenic embolization after blunt injuries. Lesions between II and IV
degree of AAST classification were treated in hemodynamically stable or borderline polytrauma patients. Embolization was performed
by occlusion of the splenic artery with spirals, Amplatzer plug, or
POD. Patients were subjected to strict clinical and instrumental
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monitoring (CEUS/MDCT immediately after procedure and at 48/72
hours). We proceeded to calculate and compare the total volume
and perfuse volume on CT images pre- and post-embolization.
Results
Technical success was 100% with an intra- and peri-procedural
mortality rate equal to 0%. Fever associated with abdominal pain
was the only minor complication observed in 2 cases (5.89%). No
rebleeding, surgery, or major complications were recorded. Total
non-perfused splenic volume after embolization was 3.05%, 16.9%
related to proximal+distal embolization technique, and only 1.1% to
proximal embolization.
Conclusion
The results of our study demonstrate that this procedure is safe and
has to be the first option in II–IV degree of AAST classification of
splenic injury. Proximal splenic artery embolization does not cause a
significant loss of parenchyma. Perfusion spleen volumetry seems to
be an appropriate method to quantify vital parenchyma.

P-547
Diagnosis and treatment of non-traumatic chylothorax using
advanced lymphatic imaging and percutaneous lymphatic
embolization
G.J. Nadolski, M. Itkin
Radiology, University of Pennsylvania, Philadelphia, PA, United States
of America
Purpose
Non-traumatic chylothorax is notoriously difficult to treat because
identification of the source of the chyle leak is challenging. The
purpose of this study is to describe the use of a dynamic contrastenhanced MR lymphangiography (DCMRL) and T2-weighted MR
imaging to identify the etiology of non-traumatic chylous leaks and
subsequent treatment with percutaneous lymphatic embolizations.
Material and methods
Nineteen (F:M/16:5, mean age 50 years) patients with non-traumatic
chylothorax presented for lymphatic imaging and intervention
between 2012 and 2016. For all patients, T2-weighted imaging was
performed to exclude the presence of lymphatic masses and ascites. Next, DCMRL was performed to define the lymphatic anatomy
and site of leak. In cases of abnormal pulmonary lymphatic flow, TD
embolization was performed. In cases of normal TD and presence of
multiple lymphatic masses, direct percutaneous access and embolization of the masses was performed.
Results
In 4 patients, only T2-weighted MRI was performed, while in 14
patients, T2-weighted MRI and DCRML were performed. In 1 patient,
the MRI was contraindicated because of a cardiac pacemaker. All
patients underwent intranodal lymphangiogram and TD catheterization. The MRI demonstrated presence of the abnormal pulmonary lymphatic flow in 10 patients, normal TD and presence of retromediastinal masses in 7 patients, and a chylous leak from the cisterna chyli in 1 patient. In these 18 patients, TD embolization or lymphatic mass embolization was performed. Using this algorithm, the
non-traumatic chylous leaks resolved in all patients.
Conclusion
Advanced lymphatic imaging using T2-weighted MRI and DCRML
is essential to diagnose the site of non-traumatic chylous leaks. Use
of a treatment algorithm comprising these techniques guides lymphatic interventions and results in a successful treatment.
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P-548
A territorial model for radioembolization activity and dose
calculation
N. Traulsen1, P. Schilling2, S. Thoduka3, N. Abolmaali3, A. Schenk4
1Institute for Medical Image Computing, Fraunhofer MEVIS, Lübeck,
Germany, 2Ressort TuW, Abt. MIT, FB Strahlenphysik, Städtisches
Klinikum Dresden-Friedrichstadt, Dresden, Germany, 3Department of

Radiology, Städtisches Krankenhaus Dresden-Friedrichstadt, Dresden,
Germany, 4Institute for Medical Image Computing, Fraunhofer MEVIS,
Bremen, Germany
Purpose
Planning the activity and absorbed dose inside a normal liver and
tumor tissue is crucial for successful radioembolization. The widely
used dose calculation method based on BSA or the partition model
(PM) provides values for the whole liver or for three partitions (lung,
liver, and tumor) only. Because radioactive microspheres are often
selectively applied to arterial vessels, we proposed a more local
dose distribution based on arterial supply territories.
Material and methods
Individual patient arterial territories and local tumor areas are the
basis for the new territorial model (TM) for radioembolization planning. Additionally, a specific tumor margin was excluded from the
normal liver dose calculation to account for the emitted local radiation. TM was retrospectively compared with the classical PM in five
patients undergoing radioembolization.
Results
Calculated activities are typically limited by a threshold for mean
normal liver dose. Thus, higher activities can be achieved using the
TM compared to the PM. This results also in higher tumor doses for
TM. The exclusion of a tumor range from the normal liver had a significant impact on the average dose in the normal liver tissue. The
quantification of the liver tissue at risk and the visualization of territorial doses in 3D allowed for conclusions on the spatial distribution
and thereby helped in a more detailed planning.
Conclusion
TM enabled a more local dose calculation based on individual
patient arterial territories. Additionally, several tumors could be individually considered and local application could be planned more
precisely. Evaluation of TM on a larger patient cohort is ongoing.

P-549
Proof of concept of a gene-directed enzyme prodrug therapy
with intra-arterial delivery of mesenchymal stem cells in a
rabbit VX2 hepatic tumor model
O. Pellerin1, I. Amara2, P. Beaune2, I. de Waziers2, C. Déan1,
M.R. Sapoval1
1Interventionnal Radiology, Hôpital Européen Georges Pompidou,
Paris, France, 2Medecine Personnalisee, Pharmacogenomique,
Optimisation Therapeutique, INSERM U 1147, Paris, France
Purpose
Gene-directed enzyme prodrug therapy (GDEPT) is a cancer gene
therapy using a gene (optimized by mutations) encoding for an
enzyme delivered to tumor cells and followed by the administration of a prodrug, which is converted locally into a cytotoxic by the
mutated enzyme. The goal of our study was to assess the feasibility and efficacy of a suicide gene therapy using transduced mesenchymal stem cells intra-arterially delivered in a rabbit VX2 hepatic
tumor model.
Material and methods
Eleven rabbits with a VX2 hepatic tumor were randomly assigned
to 3 groups. Control group A (1 rabbit) was free of any treatment,
Control group B (2 rabbits) received intravenous injection of 80mg/
kg cyclophosphamide at days 3 and 9, and group C (8 rabbits)
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received the GDEPT treatment consisting of an intra-arterial injection of transduced MSCs successively at days 0 and 11, followed by a
CPA injection at days 3 and 14. Animals were followed until sacrifice
(day 25) by ultrasound scan and blood examination. An all-organ
pathological examination was performed after sacrifice.
Results
A significant tumor volume difference between control groups and
group C was observed at day 7 (p=0.024), day 11 (p=0.024), and day
25 (p=0.048). Tumor necrosis was significantly higher in rabbits who
received GDEPT (78% of total tumor surface) compared with control
animals (22% of total tumor surface) (p=0.006).
Conclusion
Intra-arterial delivery of transduced MSCs with a suicide gene is feasible and induces significant tumor necrosis in a rabbit VX2 hepatic
tumor model.

P-550
Prophylactic temporary occlusion of the cystic artery using a
fibered detachable coil during 90Y radioembolization
J.W. Choi1, H.H. Chu1, H.-C. Kim1, S. Hur1, M. Lee1, S.B. An2,
J.W. Chung1
1Radiology, Seoul National University Hospital, Seoul, Korea,
2Radiology, Dongnam Institute of Radiological & Medical Sciences,
Busan, Korea
Purpose
To address the feasibility of prophylactic temporary occlusion of the
cystic artery using a detachable coil during 90Y radioembolization.
Material and methods
From January 2012 to October 2016, nine patients underwent prophylactic temporary occlusion of the cystic artery during 90Y radioembolization. Based on the planning technetium-99m macroaggregated albumin (99mTc-MAA) SPECT/CT imaging and hepatic angiography, a detachable coil was deployed into the proximal cystic artery,
but the proximal 1 cm was left inside the microcatheter. 90Y microspheres were infused proximal to the cystic artery where the 99mTcMAA had been infused, and then, the detachable coil was retrieved.
Afterward, the patients underwent PET/CT imaging. Medical records
and follow-up imaging acquired 1 and 3 months after the procedure
were reviewed. The differences in the uptake of 99mTc-MAA and 90Y
microspheres in the gallbladder were evaluated using Wilcoxon’s
signed-rank test.
Results
Temporary placement of a detachable coil was feasible in all cases.
On the angiograms obtained after a detachable coil placement, the
distal cystic artery and gallbladder were partially visible in eight of
the nine (88.8%) patients but were fully restored after the removal of
the coils in all cases. The proportional uptake of 99mTc-MAA (mean,
4.35%) and 90Y (mean, 0.90%) in the gallbladder was significantly different due to the temporary occlusion of the cystic artery (p=.004).
No clinical complications or radiological abnormalities were identified for three months after the procedure.
Conclusion
Temporary occlusion of the cystic artery using a detachable coil
appeared to be feasible and effective in reducing 90Y uptake in the
gallbladder.
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P-551
Planning and simulation of cryoablation in the prostate
J. Georgii1, T. Pätz1, C. Rieder2, T. Preusser1
1Modeling & Simulation, Fraunhofer MEVIS, Bremen, Germany,
2Institute for Medical Image Computing, Fraunhofer MEVIS, Bremen,
Germany

Purpose
We present a software planning tool for cryoablation in the prostate.
At its core, the software utilizes numerical simulation of the heat diffusion to predict the region of the necrosis. Because cryoablation is
currently not performed under image-based temperature monitoring, a planning software provides a noticeable benefit both to the
operator as well as the patient. The needle can be placed interactively while the planning software presents the simulated necrosis
taking into account heterogeneous material, including risk structures (colon, ureter, and bladder).
Material and methods
To simulate the process of a freeze–thaw cryoablation cycle, the
planning tool allows to interactively place the needles on a planning
image (e.g., MR). At the needle’s active zone, a constant temperature
of −180°C is assumed. The simulation computes the temperature distribution over time, from which a damage model is computed. The
numerical solver is massively parallelized and implemented on the
graphics processing unit (GPU) such that the planning software can
immediately present the predicted result.
Results
The numerical simulation of 15-minute freeze–thaw cryoablation
on a computational grid of 128×128×128 with a voxel size of 0.5 mm
can be performed within 2 seconds on a standard PC. Therefore, the
simulation is fast enough to support planning of the needle placement to find a position that optimally destroys the tumor as well as
spares risk structures.
Conclusion
We have demonstrated a software planning tool for cryoablation in
the prostate. The planning software is able to visualize the simulated
necrosis taking into account risk structures, thereby enabling cryoablation in various target organs.

P-552
Smartphone apps as a source of information on interventional
radiology
V. Wadhwa1, B. Jacks1, D. Dubey2, M.E. Meek1, D. Bricco1
1Radiology, University of Arkansas for Medical Sciences, Little Rock,
AR, United States of America, 2Neurology, Mayo Clinic, Rochester, MN,
United States of America
Purpose
Smartphone applications (apps) are being increasingly used to disseminate healthcare-related information. However, no studies have
been conducted to evaluate the availability and content of apps
related to IR. The purpose of this study was to identify and analyze
IR-related apps available on the Apple iTunes store.
Material and methods
The Apple iTunes store was searched for IR-related apps on 12th
September 2016 using 47 keywords associated with IR procedures.
Only apps in English were included. The content of the apps was
analyzed by two radiology residents in consensus. The parameters
included cost, uploading agency (healthcare vs. non-healthcare),
target audience (healthcare professional vs. general public), and
usefulness.
Results
A total of 85 IR-related apps were identified, of which 84.7% were
available free of cost. A total of 65.8% apps were categorized as
moderate to very useful. A majority of apps were based on scientific
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studies (89.4%), were published by healthcare agencies (70.6%), and
were released in the year 2015/2016 (63.5%). Apps that were scientifically valid were more likely to be useful (p<0.009). Healthcare agencies were more likely to publish apps targeting healthcare professionals, whereas apps targeting the public were mostly published by
non-healthcare agencies (p<0.03). There was no difference between
apps published by healthcare and non-healthcare agencies in terms
of usefulness. The cost of apps (free or paid) did not show significant
variation with respect to their usefulness or scientific validity.
Conclusion
An increasing number of IR-related apps are being developed every
year. There is room for apps directed toward general public that
could be better informed about IR procedures through apps.

P-553
Interventional radiology activation score for trauma: early
prediction of need for emergency endovascular therapy in
trauma care
T. Yokoyama1, Y. Tanahashi1, H. Kuwamura1, S. Toshimasa1,
T. Yamamoto1, M. Yamamoto1, H. Kondo1, S. Furui2
1Radiology, Teikyo University School of Medicine, Tokyo, Japan,
2Radiology, Teikyo University Hospital, Tokyo, Japan
Purpose
To devise a new scoring system for the early activation of interventional radiology (IR) team before CT scan in trauma care.
Material and methods
We searched the medical record with the words emergency department, hospitalization, and non-contrast- and contrast-enhanced CT
scan and found 236 patients who underwent trauma care between
April 2015 to October 2016. Among them, 65 patients were excluded
due to the following: laparotomy (n = 13), mild disease (n = 28), and
changing hospital (n = 24). The remaining 171 patients’ vital signs,
laboratory tests, the findings of focused assessment with sonography for trauma (FAST) and pelvic X-ray were reviewed. Univariate
and multivariate analyses were performed to determine factors
related to the need for IR and create the interventional radiology
activation score (IRAS) for trauma. Areas under the receiver operating characteristic curve (AUC), sensitivity, and specificity for the
need of IR were evaluated.
Results
Thirty-one patients needed IR intervention. Univariate analysis
showed that the sBP, lactate level, hemoglobin level, D-dimer, FDP,
Fib, and findings of FAST and pelvic X-ray were related to the need
for IR intervention. Multivariate analysis showed that the sBP and
findings of FAST and pelvic X-ray were related to this need. IRAS was
calculated by the sum of each score of the three relevant parameters
that were calculated based on their odds ratios in the analysis. The
AUC, sensitivity, and specificity for IRAS greater than 4 points were
0.885, 80.6%, 89.3%, respectively.
Conclusion
IRAS is a simple scoring system and may be useful to activate IR
team early in trauma care, especially before CT scan.
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P-554
Let’s bridge the gap: changing current misconceptions of
female medical students about the field of interventional
radiology
A. Diaz1, V. Kumar2, S.G. Marcus1, E. Lehrman2, J.M. LaBerge2,
M.P. Kohi2
1Radiology, UCSF Medical School, San Francisco, CA, United States of
America, 2Radiology and Biomedical Imaging, University of California,
San Francisco, San Francisco, CA, United States of America
Purpose
Female physicians continue to be underrepresented in the field of
interventional radiology (IR), particularly on a global scale. The purpose of this project was to assess the effects of elective IR on gender-specific perceptions about the field of IR and pursuit of a career
in the field.
Material and methods
In 2016, a 10-session elective for pre-clinical medical students was
instituted. Student perceptions of IR careers were electronically surveyed anonymously at the end of the final session. In 2017, students
were surveyed before the elective started and after mid and final
sessions. All statistical analyses were performed using Fisher’s exact
test.
Results
The 2016 post-elective data demonstrated that students who
attended the elective compared with those who did not attend the
elective viewed IR as being inclusive of female and minority physicians. Gender-specific and pre-elective perceptions, however, were
not assessed. The 2017 pre-elective survey data taken from students
planning to attend the elective showed that compared with males,
females perceived the length of training and male predominance
within the specialty as deterrents to pursuing a career. Furthermore,
female students were less likely to view IR as being inclusive of
female physicians (all results were statistically significant; p < 0.05).
The elective is ongoing and changes in perceptions will be characterized via mid and final session surveys.
Conclusion
Early IR exposure may positively influence gender-specific perceptions, which will be critical in ensuring a diverse and well-informed
applicant pool. From a global perspective, this may result in the
recruitment of additional women into the specialty.

P-555
Perceptions and awareness of interventional radiology
amongst medical students and junior doctors
S. Muzumdar
Faculty of Medicine and Health, University of Leeds, Leeds, United
Kingdom
Purpose
To investigate the perceptions and awareness of interventional radiology (IR) amongst medical students and junior doctors.
Material and methods
A purposive sample of 100 medical students and junior doctors at
the Leeds Teaching Hospital Trust were interviewed using a mixed
questionnaire. A focus group was then formed to discuss strategies
for improving awareness. Statistical analysis using ANOVA and t-test
was conducted using STATA-13.1.
Results
When investigating perceptions of IR, 85% of the participants were
found to believe that they did not have an adequate exposure to IR,
with no significant increase in exposure across the training grade
(p=0.258). Overall, 95% of the participants had never worked alongside an IR specialist. In total, 15% of the participants considered a
career in IR; participants with adequate exposure were more likely
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to consider a career in IR than those without any exposure (p<0.05).
Furthermore, 90% of the participants were unaware of the IR training pathway.
The focus group quoted that most medical students had never
worked alongside IR specialists; inadequacy of exposure combined
with deficient knowledge on the role of IR was the most prevalent
reason behind non-consideration.
Conclusion
Although the study is limited by its sample size and population
representation, the results strongly indicate the need for a holistic approach to improve IR awareness as a significant proportion of
medical students are unaware of the role of IR. Teaching by IR specialists in the non-clinical years with mandatory firms and elective
opportunities during clinical years is likely to raise awareness during
medical school. This fortified with mentorship schemes for junior
doctors is likely to raise awareness and uptake of IR.

careers were surveyed before the elective started and after the mid
and final elective sessions. All statistical analyses used Fisher’s exact
test.
Results
Total registration included 66 distinct institutions viewing from
29 states and 8 countries. Of these institutions, 74% did not have
their own IRIG, 58% did not have faculty listed in the SIR directory,
and 76% did not have an integrated IR residency. An average of 48
male (70%) and 22 female (30%) students registered for the weekly
sessions.
Conclusion
The number of attending institutions suggests that a webinar-based
elective is an effective method for increasing exposure to IR, particularly in students at institutions without robust IR exposure.

P-556

Randomized controlled trial comparing simple light dressing
(transparent film dressing) versus pressure dressing
(Elastoplast dressing) after femoral arterial sheath removal

Improving hard stop safety time-out in interventional radiology using a verbal electronic surgical safety checklist linked
to electronic health records
R.N. Uppot1, A. Yu1, K.S. Burke2, D. Trifanov1, T. Mills3, G.M. Salazar1,
T.K. Koo1, A.B. Haynes4, C. McCarthy1
1Division of Interventional Radiology, Massachusetts General Hospital,
Boston, MA, United States of America, 2Department of Radiology,
Massachusetts General Hospital, Boston, MA, United States of
America, 3Quality & Safety Office, Massachusetts General Hospital,
Boston, MA, United States of America, 4Division of Surgical Oncology,
Massachusetts General Hospital, Boston, MA, United States of America
WITHDRAWN

P-557
Reach out and educate someone: evaluating outreach and
impact of an online webinar-based interventional radiology
elective
S.G. Marcus1, V. Kumar2, A. Diaz3, N. Diab4, E. Lehrman5
1Radiology, UCSF Medical School, San Francisco, CA, United States of
America, 2Radiology and Biomedical Imaging, University of California,
San Francisco, San Francisco, CA, United States of America, 3School
of Medicine, University of California San Francisco, San Francisco,
CA, United States of America, 4Medical School, Paul. L. Foster School
of Medicine, El Paso, TX, United States of America, 5Department of
Radiology and Biomedical Imaging, UCSF School of Medicine, San
Francisco, CA, United States of America
Purpose
To evaluate the efficacy of a webinar-based interventional radiology
(IR) elective for outreach to institutions without access to preclinical
IR education.
Material and methods
In 2016, a 10-session elective for preclinical medical students was
instituted. In 2017, eight of the 10 sessions were broadcasted over
the Internet in the form of a webinar-based elective. Lectures were
broadcasted using GoToWebinar software, and audio/visual aids
were made available online to registered attendants. To maximize
outreach, the SIR Connect Portal and social media platforms Twitter,
Facebook, and LinkedIn were used for advertising. The SIR-RFS committee also provided their followers with weekly reminders.
Attendance was measured at each session, including the location
of all registrants/attendants. This information was cross-referenced
with a list of IR interest groups (IRIG), SIR directory, and list of IR residency/fellowship programs. Additionally, student perceptions of IR

P-558
J.J. Liu
Diagnostic Radiology, Singapore General Hospital, Singapore,
Singapore
Purpose
To evaluate the clinical effectiveness of a simple light dressing
(transparent film dressing) and a conventional pressure dressing
(Elastoplast dressing) in terms of incidences of hematomas, bleeding, skin loss, and level of comfort experienced.
Material and methods
A randomized controlled trial study design was adopted. Patients
scheduled for radiologically guided invasive procedures with retrograde femoral artery puncture were recruited. The CRIB granted ethical approval for the study. All researchers were involved in obtaining informed consent from the patients.
A gauze swab (7.5 cm × 7.5 cm), Elastoplast (10 cm × 4.5 m, 3M Health
Care), and Tegaderm film (10 cm × 12 cm, 3M Health Care) were used
in this study.
Results
A total of 260 patients were enrolled, and most patients had undergone visceral intervention with insertions of 5 Fr vascular sheaths.
There was no significant difference in bleeding and formation of
hematoma (p > 0.7) and loss of skin integrity (p = 0.1). However, 39%
patients in the Elastoplast dressing group experienced discomfort
compared with 5% patients in the transparent film dressing group
(p < 0.01). Results of this study supported the use of transparent film
dressing.
Conclusion
The results showed that the incidence of bleeding/hematoma
and loss of skin integrity did not differ significantly between the
Elastoplast and transparent film dressing groups. Moreover, patients
with transparent film dressing also reported significantly greater
level of comfort than those with Elastoplast dressing. Other advantages of transparent film dressing also included a decrease in the
incidence of skin allergy, easy inspection of the puncture site, and
early detection of bleeding or hematomas.
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P-559
The role of interventional radiology in the management of
pediatric patients following living donor liver transplant
(LDLT): a 10-year single-institution experience
R.W. England1, J. Weintraub2, J. Susman2, D. Sperling2,
V. Sheynzon2, P. Schlossberg2, S. Chheang2, S. Reis2, D. Mobley2
1Interventional Radiology, Columbia University College of Physicians
and Surgeons, New York, NY, United States of America, 2Interventional
Radiology, Columbia University Medical Center, New York, NY, United
States of America
Purpose
Pediatric liver transplantation has markedly changed in the last
decade given the increased utilization of living-donor liver transplant (LDLT). The role of interventional radiology (IR) in treating
complications of LDLT over the past decade has been evaluated.
Material and methods
Over a 10-year period from 2006 to 2016, 41 consecutive pediatric
patients were identified to have undergone LDLT at a single institution. Patient demographics, complications involving vascular thrombosis, biliary obstruction, or fluid collection and all procedures performed by the IR and surgical teams following transplant were
reviewed. The primary endpoint of the study was death or retransplantation within 1 year of transplant. Data were partitioned into the
first half (2006–2010) and second half (2011–2016) of the time period
for statistical analysis.
Results
From 2006 to 2010, 41.2% (7/17) of pediatric LDLT patients required
intervention by the surgical team for vascular, biliary, or fluid collection complications within 1 year of transplant, while only 17.6%
(3/17) of patients with similar complications were managed by IR.
From 2011 to 2016, IR management more than doubled to 37.5% of
patients, surpassing surgical interventions, which reduced to 33.3%
(8/24). Average time to intervention by IR post-LDLT decreased significantly from 84.3±36.1 to 29.0±6.3 days (p=0.0295), while time
to intervention by surgery increased from 5.3±1.3 to 91.6±50.2
days. During this time period, death or retransplantation within 1
year of LDLT significantly decreased from 23.5% (4/17) to 0% (0/24;
p=0.0135).
Conclusion
Our data suggest that an increased and earlier role of IR for pediatric patients following LDLT over the last decade is associated
with improved outcomes and reduced need for early surgical
intervention.

P-560
Risk factors for oversedation in interventional radiology
J. Martin, Z.L. Bercu, H.N. Shekhani, M. Kassin, J. Newsome
Division of Interventional Radiology and Image-Guided Medicine,
Emory University School of Medicine, Atlanta, GA, United States of
America
Purpose
To evaluate the preoperative and intraprocedural risk factors for
oversedation during interventional radiology (IR) procedures.
Patients may have inherrent risk factors for oversedation; additionally, the choice of medications administered for sedation may
increase the risk of oversedation. Procedure-related administration
of opioid and benzodiazepine reversal agents, such as naloxone and
flumazenil, may be considered as a marker for oversedation-related
respiratory depression events. The aim of this study was to determine factors associated with the use of naloxone and flumazenil in
the IR population as a marker for oversedation events.
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Material and methods
A retrospective analysis was performed on patients were administered sedation reversal with naloxone and/or flumazenil during IR procedures. Seventy-one unique reversal events (occurring
on 70 patients) were identified from March 2012 to August 2016
(52 months). Patient electronic medical records were reviewed and
patient demographics, procedure type, comorbidities, intraprocedural medications administered, and pre-procedure laboratory values were retrieved for analysis.
Results
Of our study population, 60% patients were females. The average
patient age was 62 years and the average BMI was 27.2. The average number of medications administered to each patient was 3.3,
with 44% patients receiving 4 or more medications. A total of 32.4%
patients were administered diphenhydramine; 27% patients were
administered 4 or more drugs including diphenhydramine. In total,
45% patients had creatinine levels equal to or greater than 2.0.
Conclusion
Oversedation in IR procedures is associated with the administration of 4 or more unique medications, administration of diphenhydramine, and elevated creatinine levels.

P-561
Safety of radiofrequency ablation of benign thyroid nodules
and recurrent thyroid cancers: a systematic review and
meta-analysis
S.R. Chung1, J.H. Baek1, D.W. Kim2, C.H. Suh3, Y.J. Choi1, J.H. Lee1
1Department of Radiology and Research Institute of Radiology, Asan
Medical Center, Seoul, Korea, 2Radiology, Taean-gun Health Center and
Country Hospital, Taean, Korea, 3Department of Radiology, Namwon
Medical Center, Namwon-si, Korea

Purpose
To evaluate the safety of radiofrequency ablation (RFA) for the treatment of benign thyroid nodules or recurrent thyroid cancers using a
systematic review and meta-analysis.
Material and methods
Ovid-MEDLINE, EMBASE, and Cochrane Library databases were
searched until July 12, 2016 for studies on the safety of RFA in treating benign thyroid nodules or recurrent thyroid cancers. Pooled proportions of overall and major complications were assessed using
random-effects modeling. Heterogeneity among studies was determined using the χ2 statistic for the pooled estimates and the inconsistency index I2.
Results
A total of 24 eligible studies were included, giving a sample size of
2421 patients and 2786 thyroid nodules. In total, 41 major complications and 48 minor complications were reported from RFA, giving a
pooled proportion of 2.38% for overall RFA complications (95% CI:
1.42%–3.34%; adjusted 1.84%) and of 1.35% for major RFA complications (95% CI: 0.89%–1.81%; adjusted 1.22%). There were no heterogeneities in both overall and major complications (I2 = 1.24%–
21.79%). On subgroup analysis, the overall and major complication
rates were significantly higher in malignant thyroid nodules than in
benign thyroid nodules (p = 0.0011, 0.0038).
Conclusion
RFA shows an acceptable complication rate for the treatment of
benign thyroid nodules or recurrent thyroid cancers.
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P-562
Catching breath: a feasibility study to monitor respiratory
motion directly using a novel ultrasound-based monitor
M. Kroes, Y. Hoogeveen, F. de Lange, L.J. Schultze Kool
Radiology and Nuclear Medicine, Radboud University Medical Center,
Nijmegen, Netherlands
Purpose
Currently available respiratory motion monitors for image-guided
punctures use indirect measures for respiratory motion, such as
chest wall or abdominal. We developed a monitor employing ultrasound to register respiratory motion directly and provide real-time
readily interpretable feedback to the patient. The purpose was to
assess the feasibility, accuracy, and limitations of this technique.
Material and methods
Respiratory motion was monitored in nine healthy volunteers. The
monitor consisted of four 3.5 MHz transducers with each eight
piezoelectric elements small enough to be fitted between the ribs
and monitor the pleural line. Signals were correlated to the diaphragm movement derived from M-mode recordings using a clinical
ultrasound system. B-mode recordings from the ultrasound system
were acquired for correlation analyses of the pleura position, measuring the monitor accuracy. To define the monitor limitations, a BMI
increase was simulated (16-mm-thick polymer flap between the skin
and transducer) and the transducer was positioned on the back with
the volunteer in the prone position.
Results
A strong correlation was found between the monitor signal and diaphragm movement derived from M-mode recordings (Pearson r =
0.91–0.99). The monitor showed a median accuracy of 2.8 mm (range
1.8–5.2 mm). Increasing the BMI by 5 kg/m2 decreased the mean signal intensity by 17% (15.2 ± 1.4 vs. 17.8 ± 1.6; P = 0.002) but remained
well distinguishable. Position of the transducer did not affect signal
intensity (P = 0.719).
Conclusion
The proposed technique appears to be an accurate, non-invasive,
real-time respiratory monitor. Future work will involve improvement
of the monitor interface for easier signal interpretation.

P-563
Feasibility of transrectal and transperineal fiducial marker
placement for prostate cancer before proton therapy
K. Ohta1, H. Ogino2, H. Iwata2, S. Hashimoto2, Y. Hattori2,
K. Nakajima2, M. Yamada3, M. Shimohira1, Y. Shibamoto1,
J.-E. Mizoe2
1Radiology, Nagoya City University Graduate School of Medical
Sciences, Nagoya, Japan, 2Radiation Oncology, Nagoya Proton Therapy
Center, Nagoya, Japan, 3Radiation Oncology, Nagoya City West
Medical Center, Nagoya, Japan
Purpose
To compare the feasibility of transrectal and transperineal fiducial
marker placement for prostate cancer before proton therapy.
Material and methods
From January 2013 to March 2015, 353 patients underwent fiducial
marker placement. Transrectal placement was performed in 262 and
transperineal placement was performed in 91. In all patients, one
fiducial marker was inserted into each lobe. Technical success, clinical success, and complications were evaluated. Technical success
was defined as successful placement of the fiducial marker at the
aimed position. Clinical success was defined as successful completion of proton therapy with fiducial markers. Moreover, migration of
the marker and the distance between the two placed markers in the
prostate were evaluated.
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Results
Technical success rate of the transrectal group and transperineal
group were 100% (262/262) and 99% (90/91), respectively (P > 0.05).
Clinical success rate of the transrectal group and transperineal group
were both 100% (P > 0.05). There were no major complications such
as sepsis and uncontrollable bleeding in both groups. Migration of
the marker was observed in 3 of 524 markers (0.6%) of the transrectal group and 2 of 182 markers (1.1%) of the transperineal group (P >
0.05). The distance between two placed markers was 25.6 ± 7.1 mm
(mean ± SD) in the transrectal group and 31.9 ± 5.2 mm in the transperineal group (P < 0.05).
Conclusion
Both transrectal and tranperineal fiducial marker placement methods were feasible and safe. When a long distance between markers
is necessary, transperineal placement might be useful.

P-564
Fluoroscopy-guided artificial pneumoperitoneum formation
for the management of air leak after pulmonary resection
S.H. Kwon, J.H. Oh
Radiology, Kyung Hee University Hospital, Seoul, Korea
Purpose
To evaluate the effectiveness of fluoroscopy-guided artificial pneumoperitoneum formation for the management of air leak after pulmonary resection.
Material and methods
From July 2008 to April 2015, we performed fluoroscopy-guided artificial pneumoperitoneum formation (mean air 1500 cc, range 1100–
2000 cc) in 32 patients. Among them, a total of 24 patients (M:F =
17:7; mean age, 48 years; range, 16–75 years) who fulfilled the inclusion criteria (prior pulmonary resection, presence of postoperative
air leak, and adequate medical records) were enrolled in this study.
We retrospectively reviewed patient characteristics and clinical and
radiological features. Technical success, clinical success, and complication rates were evaluated. Technical success was defined as successful artificial pneumoperitoneum formation. Clinical success was
defined as air leak resolution and chest tube removal in the hospital
without complications.
Results
During the study period, a total of 28 fluoroscopy-guided artificial
pneumoperitoneum formations were performed in 24 patients. The
technical success rate of the fluoroscopy-guided artificial pneumoperitoneum formation was 100% (28/28). The clinical success rate
was 75% (21/28). In the clinical success group, air leaks stopped
after a mean time of 5.6 days (range, 0–20 days) and chest tubes
were removed after a mean time of 16 days (range, 4–46 days) after
the procedure. There were no significant immediate or delayed
complications.
Conclusion
Fluoroscopy-guided artificial pneumoperitoneum formation is
effective, safe, and easy to perform for the management of postoperative air leak after pulmonary resection.
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P-565
Radiofrequency ablation for benign non-functioning thyroid
nodules: results at the 6-month follow-up
F. Morelli1, A. Sacrini1, G. Pompili1, A. Borelli1, A.M. Ierardi2,
C. Floridi3, S.A. Angileri2, L. De Pasquale4, G. Carrafiello5
1Radiology, San Paolo Hospital, Milan, Italy, 2Radiology and
Interventional Radiology, ASST Santi Paolo e Carlo, Milan, Italy,
3Radiology, Fatebenefratelli Hospital, Milan, Italy, 4Surgery, San Paolo
Hospital, Milan, Italy, 5Diagnostic and Interventional Radiology,
University of Milan, Milan, Italy
Purpose
Radiofrequency ablation (RFA) is a mini-invasive technique for treating benign non-functioning thyroid nodules. Compared with surgery, RFA shows fewer complications, preservation of thyroid function, reduced hospitalization days.
We aimed to evaluate the feasibility, safety, and efficacy of RFA for
benign non-functioning thyroid nodules.
Material and methods
Fourteen benign nodules in 12 patients were treated (male:female
ratio 1:1; median age 61 years). Nodule dimensions and characteristics, thyroid function, symptoms, and cosmetic scores were recorded
preliminarily and at the 1-, 3-, and 6-month follow-ups. RFA was performed in a day-hospital regimen under bland sedation and local
anesthesia. An 18-gauge antenna (7–10 mm active tip) was used with
trans-isthmic approach and moving-shot technique. Preliminary
aspiration with a thin needle was performed in mixed/mainly cystic
lesions. The ablation time and power energy were recorded. Primary
endpoints were >50% reduction in nodule volume and reduction in
symptoms and cosmetic score.
Results
Eleven solid and 3 cystic/mixed nodules were treated. Thyroid function did not differ before and after the procedure. The mean RFA
time was 7.5 min per nodule. The mean power was 38.3 W per nodule. The procedure was well-tolerated by all, except 1 patient with
an unknown history of tracheomalacia who suffered from dyspnea
and recurrent laryngeal nerve palsy that were resolved with steroid therapy in 24 h and 1 month, respectively. One patient showed
a 3 mm subcapsular hematoma. Volume reduction at 6 months was
55.1% (range 22.2%–98.5%); 7/14 patients showed >50% reduction.
The symptom score was reduced in all symptomatic patients; the
cosmetic score ameliorated in 10/12 patients.
Conclusion
RFA is a feasible, safe, and effective mini-invasive technique for treating benign non-functioning thyroid nodules.

P-566
Congenital heart disease complicated by protein-losing enteropathy: redefining pathophysiology and providing novel
therapy
G.J. Nadolski, M. Itkin
Radiology, Hospital of the University of Pennsylvania, Philadelphia, PA,
United States of America
Purpose
Protein-losing enteropathy (PLE), characterized by loss of proteins in
the intestine, is a devastating complication in patients with congenital heart disease (CHD). The cause of PLE is unknown, but lymphatic
involvement is suspected. In this study, we will review the findings of
liver lymphatic imaging and outcomes of liver lymphatic embolization in treating PLE in our patient population.
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Material and methods
A retrospective review of liver lymphangiography and outcomes of
liver lymphatic embolization in 8 (M/F=5/3, median age 21 years)
consecutive patients with CHD and elevated CVP complicated by
PLE.
Results
Liver lymphangiography was performed in all patients. In 7/8
patients, it demonstrated a leakage of liver lymph into the duodenum through abnormal hepatoduodenal lymphatic communications. This was confirmed by duodenoscopy with simultaneous
injection of isosulfan blue into the liver lymphatics in 6/7 patients.
Embolization of the liver lymphatics with lipiodol in 2 patients
resulted in a temporary increase in albumin levels and improvement of symptoms in one patient but was complicated by duodenal bleeding in both. Liver lymphatic embolization with n-BCA glue
resulted in sustained normalization of serum albumin levels and
improvement of symptoms in 3/6 patients, temporary improvement
in 2/6 patients, and no change in 1/6 patient at a mean follow-up of
363 days (range 84–1005 days).
Conclusion
In this study, we demonstrated focal liver lymphatic leakage in the
duodenum of patients with CHD and elevated CVP complicated by
PLE. Lymphatic embolization can lead to improvement in albumin
levels and relief of symptoms. Further experience with the technique
is needed to improve the long-term outcome of this procedure.

P-567
Utilization of magnetic resonance lymphangiography to determine the etiology of chylothorax and predict the outcome
of lymphatic embolization in patients with congenital heart
disease
M. Itkin1, J. Savla2, Y. Dori2
1Department of Radiology, University of Pennsylvania Medical Center,
Philadelphia, PA, United States of America, 2Cardiology, CHOP,
Philadelphia, PA, United States of America

Purpose
Postoperative chylothorax in patients with congenital heart disease
(CHD) is a challenging problem with substantial morbidity and mortality. Dynamic contrast-enhanced magnetic resonance lymphangiography (DCMRL) is a novel technique to visualize the lymphatic
system.
Material and methods
This study is a retrospective review of 18 patients with CHD and
postoperative chylothorax who presented for lymphatic intervention at our institution
Results
All 18 patients had T2W MR, and 17 patients had DCMRL. We identified three groups: 2 patients with traumatic leak, 9 patients with
abnormal pulmonary lymphatic perfusion, and 7 patients with central lymphatic flow disorder (CLFD). We defined CLFD as lymphatic
effusions in multiple compartments and a dermal cutaneous flow.
The patients with traumatic leak and abnormal pulmonary lymphatic perfusion were combined into a group of 11 patients without CLFD, of which 10 (91%) had an intact central TD. All 11 patients
underwent lymphatic intervention, including selective or complete
TD embolization. All 11 patients had resolution of chylothorax, with
a median of 18 days (IQR 6–47) from intervention to discharge.
Of the 7 patients with CLFD, 6 patients underwent lymphatic intervention, and there was no difference in the median chest tube with
no change in the output from the chest tube. All 7 patients died,
with a median of 79 days (IQR 33–187) from intervention to death.
Conclusion
DCRML was essential to differentiate between causes of chylothorax.
Percutaneous embolization should be the first-line treatment for
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traumatic leaks and abnormal pulmonary perfusion. Interventions
in patients with CLFD were not successful, and alternate approaches
need to be developed.

P-568
Percutaneous image-guided cryoablation as a second-line
therapy for soft-tissue venous vascular malformations of
extremities: a prospective study of safety and 6-month efficacy
F.H. Cornelis1, C. Marcelin2, C. Labreze3, Y. Le Bras4, N. Grenier5
1Radiology, Tenon Hospital, Paris, France, 2Vascular Imaging, CHU
Bordeaux, Bordeaux, France, 3Department of Dermatology, Groupe
Hospitalier Pellegrin, Bordeaux, France, 4Radiology, CHU de Bordeaux,
Bordeaux, France, 5Department of Radiology, Groupe Hospitalier
Pellegrin, Bordeaux, France
Purpose
To report the safety and short-term efficacy of percutaneous imageguided cryoablation performed as a second-line therapy for venous
vascular malformations (VVM) of extremities.
Material and methods
In this non-blinded, non-randomized trial, cryoablation was proposed in 14 patients presenting with symptomatic VVM (mean age:
31 years, range: 18–65) for recurrences after treatment. Five were
male and 9 female. Eligibility criteria were feasible cryoablation,
localization at least 5mm from the skin and nerves, and absence of
contraindication for anesthesia. Safety was evaluated by the common terminology criteria for adverse events (AEs). Pain was assessed
on day 7, months 2 and 6 using the visual analogic scale. Quality
of life was evaluated before cryoablation and at 2 and 6 months
after cryoablation. Evolution of volume was evaluated by MRI at 6
months. Comparison was performed using the Wilcoxon test.
Results
Technical success was observed in all cases. Although 11 patients
(78.6%) presented AEs (13 grade 1–2 and 3 grade 3), only two severe
AEs (grade 3) related to cryoablation occurred in 2 patients (14.3%)
during the 6-month follow-up: one immediate sciatic paralysis
and one delayed paresthesis. A clinical response was observed in
12 patients (85.7%) at 6 months. Pain decreased significantly from
42.5±14.2 mm before the intervention to 11.8±17.9 mm at 6 months
(P=0.002). A significant decrease of the mean volume from 12.8±14.3
cm3 to 3±2.7 cm3 was observed at 6 months (P=0.002).
Conclusion
Percutaneous cryoablation appears effective in treating venous vascular malformations, but careful selection of patients is mandatory
to avoid AEs.

P-569
Percutaneous cryoablation of symptomatic venous vascular
malformations as the second-line therapeutic option: a 5-year
single-institution experience
F.H. Cornelis1, F. Marin2, C. Marcelin3, C. Labreze4, Y. Le Bras5,
N. Grenier2
1Radiology, Tenon Hospital, Paris, France, 2Department of Radiology,
Groupe Hospitalier Pellegrin, Bordeaux, France, 3Radiology, CHU
Bordeaux, Bordeaux, France, 4Department of Dermatology, Groupe
Hospitalier Pellegrin, Bordeaux, France, 5Radiology, CHU de Bordeaux,
Bordeaux, France
Purpose
To report the mid-term outcomes of percutaneous cryoablation
(PCA) performed as a second-line therapeutic option of venous vascular malformations (VVMs).
Material and methods
From 2011 to 2015, PCA was performed in 24 patients (mean age: 31
years, range: 12–64) as the second-line treatment for recurrences of
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symptoms after sclerotherapy and when resection was not possible
(due to lesion location or previous failure) or refused by the patient.
Adverse effects were recorded, and disease-free survival (DFS) and
local tissue control (LTC) rates were calculated based on symptoms
and volume evolution.
Results
Mean follow-up was 18.7 months (6–48). Nine (37.5%, 9/24) adverse
effects occurred, but only three (12.5%, 3/24) were severe. Mean pain
assessed by visual analogic scale (VAS) was 41.7mm (0–80) before
treatment and 20.3mm (0–80) (P=0.01) after treatment. Mean volume decreased significantly after treatment from 22.4cm3 (0.9–146)
to 8.35cm3 (0–81.3) (P<0.001). Pain recurred in nine patients and size
of one lesion increased. The DFS and LTC rates were 54% (95% CI:
22.94–77.27) and 93.33% (61.26–99.03) at 24 months, respectively.
Only VVM volume > 10cm3 was associated with a higher risk of local
recurrence (P=0.05).
Conclusion
Percutaneous cryoablation as second-line treatment appears to be
safe and effective for local control of venous vascular malformations
according to these mid-term results.

P-570
Quantification of balloon pulmonary angioplasty (BPA) results
in patients suffering from inoperable chronic thromboembolic
pulmonary hypertension (CTEPH) using 2D-perfusion angiography (2D-PA)
J.B. Hinrichs1, J. Renne1, T. Werncke1, M.M. Hoeper2, K.M. Olsson2,
F.K. Wacker1, B.C. Meyer1, S.K. Maschke1
1Institute for Diagnostic and Interventional Radiology, Medizinische
Hochschule Hannover, Hannover, Germany, 2Klinik für Pneumologie,
Medizinische Hochschule Hannover, Hannover, Germany
Purpose
Evaluation of the feasibility of 2D-PA based on a proximal reference
region of interest (ROI) and a distal target ROI to quantify perfusion
changes pre- and post-BPA.
Material and methods
Thirty consecutive BPAs in 16 patients with a total of 99 treated pulmonary artery segments were included. Selective digital subtraction angiographies (DSAs) by manual contrast injection were performed during the intervention. For quantification of changes in
pulmonary blood flow using 2D-PA, the DSA series were post-processed. A reference ROI measuring the arterial input in the treated
pulmonary artery and a distal target ROI in the lung parenchyma
were placed in corresponding areas on DSA runs pre- and post-BPA.
Time–density curves were generated [time to peak (TTP), peak density (PD), and area under the curve (AUC)]. The reference ROI/target ROI ratios (TTPparenchyma/TTPinflow, PDparenchyma/PDinflow, and
AUCparenchyma/AUCinflow) pre- and post-BPA were calculated. The
pulmonary flow grade score (PFGS), a visual score to assess the therapeutic effect of BPA, was used for assessing the correlation among
the relative changes in the 2D-PA parameters.
Results
PFGS improved after BPA (1 vs. 3; p<0.01). Similarly, the
TTPparenchyma/TTPinflow ratio decreased by 10% (1.6 vs. 1.4; p<0.01),
the PDparenchyma/PDinflow ratio increased by 46% (0.2 vs. 0.4; p<0.01),
and the AUCparenchyma/AUCinflow ratio increased by 36% (0.2 vs.
0.4; p<0.01). Moreover, a positive correlation between changes in
PFGS and changes in PDparenchyma/PDinflow (r=0.5, p<0.01) and
AUCparenchyma/AUCinflow (r=0.3, p<0.01) ratios was observed. In contrast, no correlation between changes in PFGS and changes in the
TTPparenchyma/TTPinflow (r=−0.1, p>0.1) ratio was observed.
Conclusion
Quantification of pulmonary perfusion following BPA by 2D-PA is
feasible and has the potential to improve the monitoring of BPA.
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P-571
Analysis of venoplasty in pediatric Budd–Chiari syndrome: an
8-year experience
J.K. Rai, G. Warawdekar, N. Karnik, K. Prasad
Vascular and Interventional Radiology, Holy Family Hospital, Mumbai,
India
Purpose
To analyse the efficiency, safety, patency maintenance, failure rates
and re-intervention requirement after venoplasty for pediatric
Budd–Chiari syndrome.
Material and methods
Eighty-two children (<12 years) with Budd–Chiari syndrome who
were treated by venoplasty in the period between June 2008 and
June 2016 were included in this retrospective descriptive study.
Clinical data, mode of diagnosis, interventional procedure and
access used, procedure end points and available clinical and imaging follow-up data were analysed from case records.
Results
All patients in the study presented with ascites, and BCS was diagnosed on USG and Doppler studies demonstrating hepatic venous/
IVC stenosis/occlusion; most patients had hepatic venous lesions.
Balloon venoplasty without stent placement under general anaesthesia with an intent of recanalising at least one hepatic vein was
performed in 80 (97.6%) cases; all 3 hepatic veins could be recanalised in 15 cases, 2 could be recanalised in 59, and 1 could be recanalised in 6. All IVC lesions could be recanalised. Transjugular access
was used in all cases for venoplasty; transhepatic access was additionally required for wire negotiation across hepatic venous lesions,
which could not be accomplished through the transjugular route in
4 cases. The procedure could not be performed in 2 cases secondary
to failure in access after repeated attempts. No serious peri-procedural complications were seen in any of the cases. All patients were
anticoagulated for life. Follow-up was available in 67 (83.7%) cases
treated, follow-up period ranged between 3 months and 5 years.
Patency rate at 3 months was 88%, and 8 patients (12%) required
and underwent repeat venoplasty. Patency rate was 100% at the
6-month (available in 61 cases), 1-year (available in 46 cases), 3-year
(available in 38 cases), and 5-year (available in 36 cases) follow-ups in
at least 1 hepatic vein, and there was no symptom recurrence in any
of these cases.
Conclusion
Percutaneous venoplasty alone without stenting for pediatric
Budd–Chiari syndrome has been shown to have excellent technical success and patency rates with a low re-intervention rate and no
complications in this retrospective study.

P-572
Outcomes of 143 cases of percutaneous hydrodynamic rheolytic thrombectomy (Angiojet) with a long-term follow-up: an
endovascular first approach
T.Y. Chan1, U. Hayat2, R. Bana1, J.J. Wong1, U. Shaikh1
1Department of Interventional Radiology, Royal Liverpool University
Hospital, Liverpool, United Kingdom, 2Radiology Department, Royal
Liverpool University Hospital, Liverpool, United Kingdom
Purpose
To evaluate the long-term outcomes of occluded vascular accesses
treated with hydrodynamic rheolytic thrombectomy (Angiojet) as
the first-line therapy.
Material and methods
Over a 3-year period, all consecutive patients with occluded dialysis accesses treated with hydrodynamic rheolytic thrombectomy
were identified retrospectively. In our institution, all occluded dialysis accesses were treated endovascularly unless the access was less
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than 6-week old. All procedures were performed with the AngioJet
DVX catheter (Boston Scientific) alongside other adjunctive procedures, and the underlying stenotic lesions were treated with highpressure balloons. Stents and stentgrafts were deployed to treat
persistent recoil and venous ruptures. Endpoints of the study were
technical success and primary and secondary patency rates. All
patients were enrolled into an ultrasound Doppler surveillance program. Follow-up data was analyzed using Kaplan–Meier survival
curves.
Results
Overall, 143 thrombectomy procedures were performed in a 3-year
period. Eighty-eight procedures were on autogenous AVF and 55
on arteriovenous grafts. We achieved 89% technical success. The
average thrombus length was 29.5 cm. The primary patencies at 6
months, 1 year, and 5 years were 40%, 24%, and 11%, respectively.
The secondary patencies at 6 months, 1 year, and 5 years were 80%,
76%, and 56%, respectively.
Conclusion
Hydrodynamic rheolytic thrombectomy is an effective first-line
treatment for re-establishing dialysis access following thrombotic
occlusion with satisfactory long-term secondary patencies.

P-573
Lymphangiography and thoracic duct embolization (TDE)
following unsuccessful thoracic duct ligation: imaging findings
and outcomes
G.J. Nadolski, M. Itkin
Radiology, Hospital of the University of Pennsylvania, Philadelphia, PA,
United States of America
Purpose
To summarize the imaging findings and outcomes of TDEs performed on patients with chylous leaks persisting after TD ligation.
Material and methods
Review of 47 patients (27M, median age 60 years) referred for TDE
following an unsuccessful surgical TD ligation from 1997 to 2014 was
performed. Records were reviewed for mechanism of leak, lymphangiographic findings, technical success of TDE, and resolution of leak.
Patients were categorized based on the mechanism of chylous leaks
and lymphangiographic findings.
Results
Fifty-six lymphangiograms in 47 patients with persistent chylous leaks after surgical TD ligation were included. Etiologies
were 40 post-surgical chylous and 7 non-traumatic chylous leaks.
Lymphangiography identified technically successful TD ligations in
13 patients (28%), with 11 having a complete ligation near the diaphragm with collaterals extending around the ligation and 2 having a complete ligation in the mid-TD. TD ligation missed TD completely in 19 patients (40%), and ligation was incomplete (non-occlusive) in 15 patients (32%). Resolution of the chylous leak occurred in
40 patients overall (89%). Resolution of the chylous leak did not differ based on etiology (p=0.99). Resolution of the chylous leak was
significantly higher in patients with missed ligation or incomplete
occlusion (94%) compared with that in patients with complete ligation (62%; p=0.015).
Conclusion
After a failed TD ligation, missed or incomplete ligation is the most
common finding on lymphangiography. Patients with complete
ligation of TD were significantly less likely to show resolution of their
effusion after TDE compared with patients with missed or incomplete ligation. These observations support the use of imagingguided closure of TD as opposed to surgical ligation.
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P-574
Catheter-directed intra-arterial thrombolysis of frostbite injuries of hands and feet
H.I. Manninen1, P. Saari1, N. Sillanpää2
1Clinical Radiology, Kuopio University Hospital, Kuopio, Finland,
2Radiology, Tampere University Hospital, Tampere, Finland

Abstract Book
Conclusion
Percutaneous embolization is a minimally invasive procedure with
an established role for the management of urgent trauma cases. The
knowledge of possible endovascular techniques can lead to a more
effective and safer procedure, particularly in urgent trauma cases.

P-576

Learning Objectives
To demonstrate angiographic and clinical findings of frostbite injuries, technique of intra-arterial thrombolysis, and correlation of angiographic response with clinical outcome.
Background
Microvascular thrombosis plays a dominant role in the vascular stasis phase of frostbite and is the pathophysiological basis for tissue
ischemia and late necrosis. Intra-arterial thrombolysis can be used
as a part of multidisciplinary approach for severe frostbite injuries of
hands and feet. Six patients with altogether 12 extremities (9 hands
and 3 feet) and 60 affected digits were treated.
Clinical Findings/Procedure
A 5 F diagnostic catheter is navigated from common femoral artery
access into brachial artery in case of hand ischemia, or superficial
artery in case of foot ischemia, correspondingly. The infusion rate
of t-PA is 0.3 mg/hour and with urokinase 30 000 units/hour, correspondingly. Control angiography is scheduled every 12–24 hours.
Concurrent low molecular weight heparin is administrated, and in
selected cases, intravenous infusion of eptifibatide is also used during and after thrombolytic therapy for 24–36 hours. Thrombolytic
therapy is terminated when the angiographic response is complete
or after 48 hours. Among the 12 treated extremities, good or excellent angiographic response was achieved in 10 extremities (83%).
The clinical recovery was good in all these 10 limbs, with no amputations. In 2 limbs, the angiographic response was only fair, resulting in
the amputation of 5 digits at the interphalangeal level, with the total
rate of amputations being 8.3%.
Conclusion
Intra-arterial catheter-directed thrombolysis has an important role
in tissue preservation and salvage in frostbite and should be available in centers treating deep frostbite injuries of hands and feet.

P-575
Principles and techniques for endovascular embolization in
urgent trauma cases
U.G. Rossi1, A.M. Ierardi2, P. Torcia2, P. Rigamonti2, L.C. Pescatori2,
R. Foà2, G. Carrafiello3, M. Cariati2
1Radiology and Interventional Radiology, ASST Santi Paolo e
Carlo - San Carlo Borromeo Hospital, Milan, Italy, 2Radiology and
Interventional Radiology, ASST Santi Paolo e Carlo, Milan, Italy,
3Diagnostic and Interventional Radiology, University of Milan, Milan,
Italy
Background
Percutaneous embolization is an established technique that is useful in the treatment of many urgent trauma injuries. Percutaneous
embolization is a lifesaving procedure that can control bleeding in
an expeditious and minimally invasive manner compared with standard surgical interventions. The aim of percutaneous embolization
in trauma is the intentional and controlled occlusion of vessels to
stop hemorrhage.
Clinical Findings/Procedure
The aim of this poster is to illustrate principles and techniques for
endovascular embolization in urgent trauma cases: 1) isolation
(sandwich) technique, 2) packing technique, 3) coiling technique,
and 4) stenting technique.

Role of interventional radiology in the management of postsleeve gastrectomy complications
A.R. Barah1, A. Sayedin2, O. Almokdad3, V. Nkc1, E. Musa1, N. Khidir4,
A. Almuzrakchi1, M. Gomaa1, A. Omar1
1Clinical Imaging, Hamad Medical Corporation, Doha, Qatar,
2Radiology, Hamad General Hospital, Doha, Qatar, 3Radiology, Hamad
Medical Corporation (HMC), Hamad General Hospital, Doha, Qatar,
4General Surgery, Hamad General Hospital, Doha, Qatar
Learning Objectives
1. To identify the common and rare laparoscopic sleeve
gastrectomy (LSG) complications in diagnostic imaging modalities.
2. To identify the role of IR management in treating LSG complications.
3. To perform follow-up of treated complications and demonstrate
IR procedural effectiveness.
Background
• Bariatric surgery is considered the best long-term treatment for
weight loss in patients with conditions, including hypertension,
type II diabetes mellitus, cardiovascular disease, sleep apnea, respiratory insufficiency, arthritis, cancer, and psychiatric disorders, and
it causes significant improvement in comorbid conditions.
• LSG has recently gained popularity in the management of morbid
obesity because of its simplicity, safety, and good outcomes compared with other techniques, which makes it more preferred than
other procedures. Therefore, the number of patients undergoing
this procedure will continue to rise. With the increasing number of
LSG cases, the number of complications will also increase.
• In our poster, we are presenting the common and rare postoperative complications and the efficient role of interventional radiology
in their management.
Clinical Findings/Procedure
In our poster, we are presenting a single-center experience in the
management of post-LSG complications.
1- Staple line leak: treated with a stent placed at the site of suspected leak under fluoroscopic guidance.
2- Abdominal collection: treated with percutaneous drainage under
CT guidance.
3- Portal/superior mesenteric vein thrombosis: treated using catheter-directed thrombolysis/thrombectomy under fluoroscopic
guidance, either through the splenic or portal approach.
4- Aorto–enteric fistula: treated through aortic stent placement and
coiling of the fistulous tract.
Conclusion
Most LSG complications can be identified by diagnostic radiology and treated efficiently using specific interventional radiology
techniques.
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P-577
The first interventional radiology training programme in the
United Kingdom: set-up, implementation and lessons learnt
J.A.B. Soares1, B. Huasen2, A. Craig2
1Radiology, Manchester Royal Infirmary, Manchester, United Kingdom,
2Interventional Radiology, Royal Preston Hospital LTHTR, Preston,
United Kingdom
Learning Objectives
1. How an interventional training programme can be developed.
2. How trainees can collaborate across regions to enrich their
learning experience.
3. How a training programme can create the best learning
experience.
Background
As senior trainee representatives for the North West School of
Radiology, we worked in conjunction with the Dean of Radiology for
the North West and Liverpool School of Radiology to devise an interventional radiology teaching programme, the first of its kind in the
United Kingdom and possibly Europe.
Clinical Findings/Procedure
A new training programme was created to specifically cater to the
needs of IR trainees. The collaboration between leading experts
in various fields of IR and the health industry resulted in regular
full teaching days spread throughout the year to deliver a comprehensive teaching day that meets the curriculum requirements. The
need for a structure, outlined educational needs and support from
leading experts along with industrial engineers/product managers helped establish a better understanding for the trainees and
develop a foundation of building blocks for appreciating troubleshooting techniques in the future.
Conclusion
The feedback obtained from trainees was positive. Our recent BSIRT
echoed the national need for a structured IR teaching programme.
Our new IR training program within the Northwest-Mersey Deanery
has been successful in delivering the educational needs of future IR
doctors; creating a network of collaboration between trainees, leading experts and the health industry and building blocks pertaining
to understanding the best IR management techniques that can be
safely used for our patients.

P-578
Obtaining consent for interventional radiology procedures: a
primer for radiology residents
B. Jacks1, V. Wadhwa2, N.B. Gutta2, M.E. Meek 2, D. Bricco2
1Division of Interventional Radiology, University of Arkansas for
Medical Sciences, Little Rock, AR, United States of America, 2Radiology,
University of Arkansas for Medical Sciences, Little Rock, AR, United
States of America
Learning Objectives
1. Describe the essential components of an informed consent.
2. Discuss the common, uncommon, and rare but significant
complications of common vascular and non-vascular IR procedures, such as CVL, biopsies and drainages, ablations, and
embolizations.
3. Provide updated complication rates from literature as a ready
reckoner.
4. Answer some of the commonly asked questions by patients
during the consent process (e.g., “What is the chance of
bleeding?” “How long will the procedure take?” “How long will I
stay in recovery?” “What is the radiation dose and risk?”).
Background
Obtaining consent is one of the most important step before any IR
procedure. This is an opportunity for the patients to ask questions
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about the procedure with respect to what to expect and for the IR
physician to educate the patients with respect to IR. Informed consent is also an important medicolegal and patient safety issue.
Diagnostic radiology residents, usually the first-year ones, are
entrusted with this important responsibility at the academic training hospitals. However, many a times the first-year residents have
limited prior exposure to IR; thus, they may not be well-equipped to
obtain informed consent from patients.
Clinical Findings/Procedure
This exhibit will serve as a primer for new radiology residents
to grasp the essential components of obtaining consent for IR
procedures.
Conclusion
This exhibit will serve as a primer for new radiology residents
to grasp the essential components of obtaining consent for IR
procedures.

P-579
Entrustable professional activities for interventional radiologist trainers
A.G. Ryan1, J. Laurinkiene1, J. Hennebry1, A. Stroiescu1,
H.K. Moriarty2, M. Knox2, M. Ryan3, D.E. Malone4
1Division of Interventional Radiology, University Hospital Waterford,
Waterford, Ireland, 2Radiology, Mater Misericordiae University Hospital,
Dublin, Ireland, 3Radiology, Cork University Hospital, Cork, Ireland,
4Radiology, St. Vincent’s University Hospital, Dublin, Ireland
Learning Objectives
1. To define entrustable professional activities (EPAs) in the context
of competence-based medical education, as applied to interventional radiology training.
2. To identify the key components and sequencing of effective
EPAs in the context of workplace-based assessment and
decisions regarding competence acquisition.
3. To explain the role of EPAs in the appropriate “licensing” of
procedural responsibilities.
Background
CIRSE has lead the way in developing the European Syllabus and
Curriculum for Interventional Radiology and has established the
European Board of Interventional Radiology (EBIR) examination
as the principle means of assessing the required knowledge base.
Consistent with other examinations, EBIR does not assess the trainee’s competence in day-to-day activities in the IR suite, on the ward,
or in the outpatient clinic; nor does it inform an IR trainer’s decisions
regarding signing off a trainee as “competent” in a given procedure/
skill.
Clinical Findings/Procedure
Workplace-based assessments such as mini-individual patient exercise and direct observation of procedural skills have been used
to assess actual competence in these practical settings. EPAs are a
recent concept in assessing “units of professional practice” for evaluating a number of competencies simultaneously and providing
trainers with a framework within which a trainee’s competence and
level of required supervision can be assessed based on observed
levels of proficiency. EPAs can be used to inform “licensing decisions” within a program.
Conclusion
EPAs are a useful means of assessing a trainee’s competence in
the workplace and can aid trainers in decision-making regarding
required levels of supervision and in informing “licensing decisions”.
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P-580
Do not let hemodynamics shock you: understand the variables
and the available tools
K. Kansagra1, G. Vatakencherry1, C.H. Lam1, Z. Zhang2
1Vascular and Interventional Radiology, Kaiser Permanente Los Angeles
Medical Center, Los Angeles, CA, United States of America, 2Department
of Pulmonary/Critical Care, Kaiser Permanente Medical Center, Los
Angeles, CA, United States of America
Learning Objectives
1. Review the major tools available for hemodynamic monitoring.
2. Understand and interpret the variables these tools measure.
3. Present an update on the current evidence evaluating the merit
of these tools.
4. Outline the utility and practicality of these tools for the
practicing interventional radiologists.
Background
Interventional radiologists play an integral role in the care of
patients in all clinical settings. Therefore, it is not uncommon for
the interventionalists to be involved with critically ill patients in tenuous hemodynamic states. In addition, many of the medications
administered during an intervention have additional direct effects
on already fragile hemodynamics. As a result, having a fundamental understanding of hemodynamic monitoring allows the interventional radiologist to ensure safety throughout patient care.
Clinical Findings/Procedure
Appropriate treatment of shock requires prompt determination
of the etiology of the hemodynamic instability. This educational
exhibit aims to help achieve this by reviewing the major physiological variables and labs utilized to assess and analyze a patient’s
hemodynamic status and descriptions of major non-invasive and
invasive tools available for hemodynamic monitoring. For each tool,
we will present how it measures various hemodynamic parameters
and any relevant research or evidence for that specific tool.
Conclusion
While many IR interventions are performed on an elective basis, at
times critically ill patients may require interventions or a patient may
become hemodynamically compromised during or after a procedure. A fundamental understanding of hemodynamic monitoring
and the available tools will allow the interventional radiologist to
safely monitor patients at all stages of procedural care.

P-581
Yale interventional radiology periprocedural coagulation
management guidelines
I. Latich1, E. Kapetanovic2
1Radiology, Yale University, New Haven, CT, United States of America,
2Department of Radiology and Biomedical Imaging, Yale University
School of Medicine, New Haven, CT, United States of America

Learning Objectives
To propose a rational and practical system of periprocedural coagulation parameters based on Yale interventional radiology guidelines.
Background
Increasing prevalence of antiplatelet and anticoagulation agents
complicates periprocedural care. Present guidelines frequently lead
to unnecessary delays in care, increased cost, and overuse of reversal agents.
Clinical Findings/Procedure
Category 1: No lab requirement. Do not hold anticoagulants.
Non-tunneled venous line, IVC filter placement/retrieval, dialysis
intervention, para-/thoracentesis, catheter or venous line exchange/
removal, thyroid FNA, and superficial node biopsy.
Category 2: INR 1.7–2.0, platelets 25,000–50,000. Hold anticoagulants except ASA. Restart in 6 hours.

Abstract Book
A. Correct intraprocedurally: Tunneled line/peritoneal/pleural catheter, transjugular liver biopsy, angiography (≤7 Fr), cholecystostomy,
and abscess drainage.
B. Correct preprocedurally: Port placement, gastrostomy/jejunostomy placement, and percutaneous biopsy (except renal or spleen).
C. Tunneled central venous lines: INR < 2 and platelets > 20,000
Category 3: INR < 1.7, platelets > 50,000. Hold all anticoagulants.
Restart in 24 hours.
Renal/spleen biopsy, nephrostomy, biliary drain placement, TIPS,
and percutaneous ablation.
Conclusion
1. Present guidelines lead to delays, increase cost, and expose
patients to needless risks. Our protocols aim to optimize patient care
and minimize unnecessary usage of reversal agents.
2. No need to transfuse FFP for INR ≤ 1.7.
3. Hold anticoagulants for five half-lives (i.e., 97% elimination) for
near complete reversal in a non-emergent setting.
4. For emergent reversal of warfarin, provide periprocedural infusion
of 4 U FFP or Kcentra. Do not recheck INR.

P-582
Radiology in social media: a 15-month trend
M. Hailemariam, A. Sidhu, S. Handa, D. Lincoln
Diagnostic and Interventional Radiology, Michigan State University
College of Human Medicine, Southfield, MI, United States of America
Learning Objectives
To evaluate and quantify the current presence of diagnostic and
interventional radiology journals and organizations on social media
and professional networking sites.
Background
Social media is the most popular means of interpersonal communication worldwide, with a heavy influence and distribution of major
global events. Success of patient-centered interaction with their
radiologist is predicated on its use. Archived lists of current diagnostic and interventional radiology journals (n=199) and organizations (n=150) across the globe were obtained from SCImago Journal
& Country Rank and RNSA.org, respectively, to investigate their presence on three major social media networking websites (Facebook,
Twitter, and LinkedIn). The activity of each entity was determined
by documenting the following metrics of popularity: “likes” on
Facebook, “followers” on Twitter, and “members” on LinkedIn. Data
was collected on Oct 4, 2015 and Feb 10, 2017, with changes in percentages observed.
Clinical Findings/Procedure
Among all major radiology journals, there was a 4% increase in the
presence on Facebook (from 37% to 40%), 1% increase on Twitter
(from 9% to 10%), and 3% increase on LinkedIn (from 6% to 9%)
between 2015 and 2017. CVIR and JVIR were the only IR journals
found on all three platforms. There was a 6% increase in the presence of radiology organizations on Facebook (from 45% to 51%),
8% increase on LinkedIn (from 34% to 46%), and 4% decrease on
Twitter (from 37% to 33%) between 2015 and 2017. The most popular radiology organizations in 2017 were ACR (86,416 likes on
Facebook; 25,300+ followers on Twitter), RSNA (79,124 likes on
Facebook; 28,700+ followers on Twitter), and the European Society
of Radiology (156,000+ likes on Facebook; 7434 followers on Twitter).
Conclusion
Lack of social media assimilation currently exists in radiology.
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P-583
Minimally invasive interventional procedures in patients with
complications after lung transplantation
R. Miraglia1, L. Maruzzelli1, S. Caruso1, A. Di Piazza2, S. Aquilna3,
A. Luca1
1Radiology Unit, IRCCS-ISMETT, Palermo, Italy, 2Radiology, University of
Palermo, Palermo, Italy, 3Radiology, Mater Dei Hospital, Malta, Malta
Background
Lung transplantation is an accepted treatment option for severe
end-stage pulmonary parenchymal and vascular diseases. It
increases the quality of life and survival of patients; however, recipients are at a high risk of developing many different complications,
with a severe impact on morbidity and mortality.
Clinical Findings/Procedure
Representative cases of minimally invasive interventional procedures among lung transplant recipients will be described, such as
the following: radiology-assisted balloon dilation and/or stent placement in bronchial stenosis after failure of the standard bronchoscopic approach, combined percutaneous (CT-guided) and bronchoscopic approach for the treatment of airway occlusive stenosis
after endobronchial debridement failure, radiology-assisted endobronchial lung abscess drainage after failure of standard endobronchial drainage, diagnosis and management in recipients with massive hemoptysis due to pulmonary arteriovenous malformations
and subsequent endovascular embolization, radiology-assisted
selective recruitment for lobar atelectasis, CT-guided biopsy of solid
nodules, and image-guided percutaneous drainage of pleural fluid
collection.
Conclusion
Minimally invasive interventional procedures play a key role
in the management of patients with complications after lung
transplantation.

P-584
Lymphangiography and interventional techniques in diagnosis
and treatment of lymphatic leaks
F.M. Gómez1, D. Barnés Navarro2, B. Leon Rocha3, P.A. Patel4,
S. Stuart4, R. García Marcos5, B.M. Horwitz6, P. Bermudez1,
A. Cervera Araez2, M. Burrel2, M. Barrufet2, J.M. Macho1
1Vascular & Interventional Radiology, Hospital Clinic de Barcelona/
Hospital Sant Joan de Deu, Barcelona, Spain, 2Vascular &
Interventional Radiology, Hospital Clinic, Barcelona, Spain, 3Radiología
Intervencionista, Hospital Clinico de la Universidad de Chile, Santiago,
Chile, 4Interventional Radiology, Great Ormond Street Hospital for
Children, London, United Kingdom, 5Radiology, Hospital Universitario
La Fe, Valencia, Spain, 6Servicio de Radiología Intervencionista,
Departamento de Imagenes, Clinica Alemana de Santiago, Santiago,
Chile
Learning Objectives
1. To understand the anatomy and physiology of the lymphatic
system.
2. To know the different techniques for evaluating the lymphatic
system.
3. To describe the different methods that can be used to access the
lymphatic ducts.
4. To review the indications of lymphatic duct embolization.
Background
Lymphangiography is a technique that allows the study and treatment of the lymphatic system and diseases related to it. Previously,
lymphangiography was the gold standard to stage many cancers.
However, its use declined as cross-sectional techniques became
the standard for cancer staging. Recently, the development of
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intranodal lymphangiography has improved and simplified the
technique, expanding its availability and performance.
Clinical Findings/Procedure
Lymphatic leaks may occur as a complication of congenital diseases
and after trauma to the lymphatic system, mainly after oncological
or cardiothoracic surgery. If a conservative approach is not effective
in managing the leak, surgical and interventional treatments may be
the only options to treat chylorrhage and its complications. When
leaks are below 500 cc/24 h, lipiodol itself can act as a contrast and
therapeutic agent. When leaks are larger, direct embolization may
be required. Access to the lymphatic leak can be obtained through
various techniques, including ultrasound for retrograde thoracic
duct access, fluoroscopy, and CT or cone beam CT for the cisterna
chyli.
Conclusion
Lymphangiography and lymphatic embolization should ideally
be performed after the use of noninvasive imaging and multidisciplinary team discussion. Imaging-guided radiological techniques
can be considered the treatment of choice for patients suffering
from lymphatic leaks because their safety and efficacy have been
widely demonstrated.

P-585
Novel use of optical coherence tomography (OCT) for paediatric airway assessment following bioabsorbable bronchial
stenting
V.G. Helyar1, A. Durward2, P. James2, A. Newton2, J.J. Harvey3,
Z. Hussain3, A. Ricoeur3, S. Kudrnova3, A. Diamantopoulos3
1Clinical Radiology, Guy’s and St Thomas’ NHS Foundation Trust,
London, United Kingdom, 2Paediatric Intensive Care Unit, Evelina
Children’s Hospital, London, United Kingdom, 3Department of
Interventional Radiology, Guy’s and St. Thomas’ NHS Foundation Trust,
King’s Health Partners, London, United Kingdom
Learning Objectives
1. To learn the indications and contraindications of bioabsorbable
bronchial stenting in paediatric patients.
2. To learn about the tips, tricks and technical challenges of
stenting the paediatric airway.
3. To learn about the value of optical coherence tomography (OCT)
in paediatric airway assessment following stenting with images
as examples.
Background
Acquired laryngeal stenosis in a newborn is frequently associated
with prolonged endotracheal intubation. Diagnosis may be made
during endoscopy because other non-invasive modalities lack the
spatial resolution to elicit the underlying pathology. OCT produces
dynamic, very-high-resolution, non-invasive cross-sectional images
to a tissue depth of up to 2 mm using a filament just 1–2 mm in
diameter. It is increasingly used for the initial assessment and surveillance of the paediatric airway.
Here we describe the novel use of OCT in the surveillance of laryngeal stenosis after stenting as well as the role of bioabsorbable
stenting with its key technical aspects.
Clinical Findings/Procedure
The procedure is performed in a paediatric interventional suite with
general anaesthetics. The lesion and stent may be initially assessed
with bronchoscopy. The OCT filament is advanced across the lesion
over a 0.14 guidewire, and images are automatically gathered over a
short (e.g. 5 cm) length and instantly displayed on the OCT terminal.
We present the imaging appearances of laryngeal stenosis, the stent
at various stages of absorption and stages of cartilage formation
gathered from our experience with the patients we have treated.
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Conclusion
OCT is a novel technique that is increasingly adopted in specialist
centres for the assessment and monitoring of the paediatric airway
before and after bioabsorbable stenting.

This poster will explore the historical aspects underlying his work,
including perspectives from his contemporary colleagues.

P-586

Successful removal of a malpositioned intrahepatic chest drain
via tract embolization with n-butyl-2-cyanoacrylate

Efficacy and safety of ethanol ablation for branchial cleft cysts
E.J. Ha1, S.M. Baek 2, J.H. Baek 3
1Department of Radiology, Ajou University School of Medicine,
Suwon, Korea, 2Radiology, Sharing and Happiness Hospital, Busan,
Korea, 3Department of Radiology and Research Institute of Radiology,
University of Ulsan College of Medicine, Asan Medical Center, Seoul,
Korea
Learning Objectives
We tried to evaluate the efficacy and safety of ethanol ablation (EA)
for the treatment of branchial cleft cysts (BCCs).
Background
Both chemical ablation with OK-432 and EA are widely used to treat
cystic lesions of the neck and oral cavity. However, except for a case
report by Fukumoto et al., there have been no studies on the efficacy and safety of EA in BCCs.
Clinical Findings/Procedure
Between September 2006 and October 2016, EA was performed in
22 patients who refused surgery for a second BCC. After the exclusion of two patients who were lost to follow-up, the data of 20
patients were retrospectively evaluated. All index masses were confirmed as benign before treatment. Ultrasound-guided aspiration of
the cystic fluid was followed by injection of absolute ethanol (99%)
into the lesion. The injected volume of ethanol was 50%–80% of
the volume of fluid aspirated. The mean index volume of the cysts
was 26.4 ± 15.7 mL (range: 3.8–49.9 mL). After ablation, the mean
volume of the cysts decreased to 1.2 ± 1.1 mL (range: 0.0–3.5 mL).
The mean VRR at last follow-up was 93.9% ± 7.9% (range: 75.5%–
100.0%, P < 0.001). Therapeutic success was achieved in all nodules
(20/20; 100%), and the symptomatic (P < 0.001) and cosmetic (P <
0.001) scores had improved significantly by the last follow-up. In one
patient, intracystic hemorrhage developed during the aspiration;
however, no major complications occurred in all patients.
Conclusion
EA is an effective and safe treatment for patients with BCC who
refuse or are ineligible for surgery.

P-587
“Mind your saw” popliteal artery pseudoaneurysm post-knee
replacement and management strategies

P-589
S. Takenaga1, K. Masuda2
1Radiology, The Jikei University Katsushika Medical Center, Tokyo,
Japan, 2Radiolody, The Jikei University Katsushika Medical Center,
Tokyo, Japan

We report the case of an 85-year-old woman with pyothorax
in whom a 20-Fr chest drain was malpositioned into the liver,
with right hepatic vein penetration. To address severe coagulopathy, we removed the drain via tract embolization with
n-butyl-2-cyanoacrylate.

P-590
Fenestration of the portal vein: a rare anomaly
R. Sato
Division of Interventional Radiology, Shizuoka Cancer Center, Shizuoka,
Japan
Fenestration of the portal vein was revealed between the anterior
and posterior branches of the right portal vein during portal vein
embolization. Although it is an unusual anomaly, we should care for
it because it could cause non-targeted embolization.

P-591
Cinacalcet induced parathyroid hemorrhage in a patient with
chronic renal failure
H. Horinouchi, T. Okada, K. Maruyama, R. Usui, T. Gentsu, R. Tani,
N. Katayama, E. Ueshima, Y. Koide, K. Sofue, M. Yamaguchi,
K. Sugimoto
Radiology and Center for Endovascular Therapy, Kobe University
Hospital, Kobe, Japan
Cinacalcet is used to treat secondary hyperparathyroidism due to
chronic renal failure. A 30-year-old woman taking cinacalcet complained of sudden shortness of breath and neck pain due to parathyroid hemorrhage. Transarterial embolization of the superior thyroid
artery with glue was successfully performed.

P-592

S.A.R. Mustafa1, M. Farhad1, A. Syed1, W. Adair2
1Radiology, Leicester Royal Infirmary, Leicester, United Kingdom,
2Vascular Radiology, Leicester Royal Infirmary, Leicester, United
Kingdom

Percutaneous treatment of an idiopathic chylopericardium

On day 3 after total-knee replacement, an ultrasound for suspected
deep vein thrombosis showed a popliteal pseudoaneurysm. We discuss various clinical presentations of popliteal artery injury after
orthopaedic procedures, the different imaging modalities and
diverse treatment approaches.

We present the case of a 16-year-old patient diagnosed with an idiopathic chylopericardium and treated with nodal lymphangiography,
followed by percutaneous embolization of anomalous pericardial
lymphatic vessels.
This is a new and less-invasive technique in the treatment of this
pathology.

R.B. Levigard, F.D. Nogueira
Interventional Radiology, Bonsucesso Federal Hospital, Rio De Janeiro,
Brazil

P-588
The father of interventional radiology Dr. Charles T. Dotter
C. Wickramarachchi
Medicine / Surgery, Royal Berkshire Hospital, Reading, United Kingdom
Presenting a biographical case study of Dr. Charles Theodore Dotter.
“Crazy Charlie” was a true pioneer in the field of arterial intervention.
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P-597

Hemosuccus pancreaticus due to splenic artery aneurysm associated with segmental arterial mediolysis (SAM) successfully
treated with transcatheter arterial coil embolization: a case
report

Atypical approach to male infertility in a severely oligozoospermic patient

T. Nishiyama, M. Kamo
Radiology, St. Luke’s International Hospital, Tokyo, Japan
A 53-year-old male presented with recurrent melena. Abdominal CT
revealed arterial dilatation extending from the celiac trunk to the
splenic artery, a part of which protruded into the pancreatic duct.
Transarterial embolization was successfully performed using coils
with the isolation and packing technique.

P-594
Treatment of refractory chylothorax and lymphocele by intranodal lymphangiography with lipiodol injection
A. Tizro1, C. Cinar2, H. Bozkaya3, M. Parildar1, I. Oran3
1Interventional Radiology, Ege University Faculty of Medicine, Izmir,
Turkey, 2Interventional Radiology, Ege University Hospital, Izmir, Turkey,
3Radiology, Ege University Faculty of Medicine, Izmir, Turkey
We present four patients with a refractory chylous leakage despite
conservative treatment, including two cases of chylothorax after
esophageal cancer surgery and two cases of lymphocele after hysterectomy surgery, who were treated successfully by percutaneous
intranodal lymphangiography with lipiodol injection.

P-595
Percutaneous cryoablation of reninoma
A. Pittaro1, C. Dengo1, M. Battistel1, G. Barbiero1, G.P. Rossi2,
D. Miotto1
1Dept. of Medicine -DIMED - Istituto di Radiologia, Università degli
Studi di Padova, Padova, Italy, 2Dept. of Medicine -DIMED - Internal
Medicine 4, Università degli Studi di Padova, Padova, Italy
A 21-year-old female with hypertension; CT scan revealed a small
solid lesion in the right kidney. Venous renal sampling showed
hyperreninemia. We performed percutaneous cryoablation of the
renal mass without complications and normalization of blood levels
of hormones.

P-596
Two cases of neonatal refractory chylothorax after surgery for
congenital heart disease treated with percutaneous intranodal
lymphangiography
K. Matsunari, H. Fujisawa, K. Watanabe, N. Hasizume
Radiology, Showa University Northern Yokohama Hospital, Kanagawa,
Japan
We recently encountered two cases of neonatal refractory chylothorax treated with percutaneous intranodal lymphangiography
after surgery for congenital heart disease. In both cases, a beneficial
therapeutic effect was obtained with only percutaneous intranodal
lymphangiography.
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P. Venetucci, F. d’Antuono, M. Silvestre, A. Macera, A. Brunetti,
V. Iaccarino
Department of Advanced Biomedical Sciences, Diagnostic Imaging
Section, Federico II University, Naples, Italy
We treated a 28-year-old male patient with post-surgical left varicocele recurrence and suspected accidental left deferens duct ligature by ascending sclerotherapy; vesiculo-deferentography showed
verum montanum stenosis. Through retrograde urethrography,
left ejaculatory duct retrograde recanalization was successfully
performed.

P-598
A novel catheter fragment snaring technique without
freeing the catheter end: successful retrieval of a dislodged
catheter stuck to the coronary sinus
M. Tsuda, T. Hasegawa, E. Kato, H. Hirooka, T. Watanabe
Radiology, Sendai City Hospital, Sendai, Japan
The catheter pinch-off syndrome is a rising complication increasing
with central venous port catheter implants. We report a successful
retrieval of a dislodged catheter stuck to the coronary sinus using a
novel snaring technique without freeing the catheter end.

P-599
An unusual cyanosis after a Fontan operation
A.F. Nicolini1, M. Chessa2, M. Triolo2, V. La Mura2
1Interventional Radiology, IRCCS-Ospedale Maggiore Policlinico,
Mangiagalli, Regina Elena, Milan, Italy, 2Biomedical Sciences for Health,
San Donato, University Hospital, Milan, Italy

In a woman with a history of Fontan surgery (single ventricle and
common atrioventricular valve) and a 12-year-old dyspnea, TC
detected shunt between hepatic and pulmonary vein. A covered
stent was implanted. Oxygen saturation increased until 95%. Fontan
operation may trigger hemoglobin deoxygenation.

P-600
Percutaneous sclerotherapy for penile venous malformation
presenting with per urethral bleeding
M. Ahmed
Department of Radiology, CMC, Vellore, Christian Medical College,
Vellore, India
Venous malformation (VM) of the penis is a very rare cause of per
urethral bleeding. We report two cases of penile VM presenting with
painless per urethral bleeding and anemia. Both the patients underwent two sessions of percutaneous sclerotherapy without any procedure-related complications.
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Peripheral vascular disease intervention
P-601
Twenty-four-month results of the Tack Optimized Balloon
Angioplasty (TOBA) study demonstrate the benefits of minimal
metal implants for dissection repair after angioplasty
C. Wissgott, F. Scheer, C.W. Luedtke, R. Andresen
Institut für Diagnostische und Interventionelle Radiologie,
Westküstenklinikum Heide, Heide, Germany
Purpose
Angioplasty often results in dissections and remains a significant
problem. Dissections are typically managed with stents, which are
associated with high rates of in-stent restenosis. The Tack Optimized
Balloon Angioplasty (TOBA) study evaluated the safety and efficacy
of a novel minimal metal system for the treatment of post-PTA dissections with an up to 24-month follow-up.
Material and methods
This prospective, single-arm study evaluated patients with
Rutherford category (RC) 2–4 caused by lesions of the superficial
femoral and popliteal arteries. Patients were treated with standard
balloon angioplasty, and post-PTA dissections were treated with
Tacks. The primary endpoints were device technical success (ability of the Tack implants to resolve post-PTA dissection) and device
safety (absence of new-onset major adverse events). Patients were
followed up for 24 months after implantation.
Results
Tacks were used in 130 patients with post-PTA dissections (74.0%
grade C). Technical success was achieved in 128 (98.5%) patients
with no major adverse events at 30 days. Twelve-month patency
was 76.4%, and freedom from target lesion revascularization (TLR)
was 89.5%. Significant improvement from baseline was observed in
Rutherford clinical category and ankle–brachial index at 12 months
(P < .0001). Twenty-four-month follow-up was performed on a subset of 11 patients from a single site, with no loss of patency from the
12-month follow-up.
Conclusion
Tack implant treatment of post-PTA dissection was safe and resulted
in low rates of TLR. Tack treatment represents a new, minimal metal
paradigm for dissection repair that can safely improve the clinical
results associated with PTA.

P-602
Six-month patency of the Eluvia drug-eluting stent for long
SFA occlusions: initial experience
V.G. Helyar1, P. Pipim2, J.J. Harvey2, S. Kudrnova2, Z. Hussain2,
A. Ricoeur2, I. Ahmed3, K.N. Katsanos3, A. Diamantopoulos2
1Clinical Radiology, Guy’s and St Thomas’ NHS Foundation Trust,
London, United Kingdom, 2Department of Interventional Radiology,
Guy’s and St. Thomas’ NHS Foundation Trust, King’s Health Partners,
London, United Kingdom, 3Interventional Radiology, Guy’s and St.
Thomas’ Hospitals, London, United Kingdom
Purpose
Existing data from the Majestic trial shows improved freedom from
TLR at 2 years for the Eluvia drug-eluting stent (92.5%) in severely
diseased or occluded SFA/proximal popliteal arteries < 11cm compared with the data for the drug-eluting Zilver PTX (87%) and baremetal stents (75%–84%). The purpose of this study was to assess the
primary patency of the Eluvia drug-eluting stent in long (>10cm) SFA
occlusions at an initial follow-up of 6 months.
Material and methods
Institutional review board approval was gained prior to enrolment.
Patients were enrolled prospectively in the study if there was SFA/

Abstract Book
proximal popliteal artery occlusion >10cm treated with an endovascular approach comprising placement of 1 or more Eluvia stents.
Patency was assessed at 30 days post-stent insertion and again at 6
months.
Results
Twelve patients (6 male, 6 female) with a mean age of 70 years were
included. The mean Rutherford score was 5 and occlusion lengths
ranged from 10 to 32cm, mean 24cm. The mean stented diameter was 6mm, and >50% of patients were treated with overlapping
stents.
Follow-up was obtained for 9/12 patients at 30 days and showed
100% patency. At 6 months post-stent insertion, follow-up was
obtained for 6 patients, of which 5 patients had patent stents and 1
had occluded stent.
Conclusion
This is the first study to assess performance of the Eluvia drug-eluting stent in long SFA/proximal popliteal occlusions. Our initial experience with the Eluvia drug-eluting stent in this challenging patient
cohort is promising, albeit with a small number of patients and a
short follow-up. We will update our data as we enrol patients and
gain further follow-up.

P-603
Is catheter directed thrombolysis obsolete for the treatment of
acute limb ischemia with the new available mechanical thrombectomy devices?
T.A.J. Urlings, S. Chandramohan, F.G. Irani, R. Kumar Muli Jogi,
N.K. Venkatanarasimha, K. Damodharan, A. Patel, C.W. Too,
A. Gogna, K.-H. Tay
Radiology, Singapore General Hospital, Singapore, Singapore
Purpose
With the introduction of percutaneous mechanical thrombectomy
(PMT) techniques, more rapid reperfusion can be achieved for treating acute lower limb ischemia (ALLI). Data comparing the traditional
treatment with catheter-directed thrombolysis (CDT) versus PMT is
scarce. Our study aims to compare CDT and PMT for the treatment
of ALLI.
Material and methods
A retrospective review consecutive cases between 2006 and 2015
was performed. The technical success, clinical success, 30-day amputation rate, 30-day mortality, complication rate, and hospitalization
duration were calculated and compared between the groups. Binary
logistic regression analysis was performed to identify predictors of
technical and clinical success.
Results
Overall, 29 cases of PMT and 88 cases of CDT were included. Groups
were comparable, except for more previously stented vessels (p <
0.001), more proximal thrombosed segments (p = 0.029), and lower
Rutherford scores (p = 0.001) in the PMT group.
Higher technical success was observed in the PMT group (69% vs.
47%) (p = 0.036). Similar clinical success (76% vs. 73%) (p = 0.740) and
30-day amputation rates (10% vs. 15.9%) (p = 0.556) were observed
in both groups. Hospitalization duration was shorter in the PMT
group (6.6 vs. 12.5 days) (p = 0.001).
Patients treated with PMT were 3.2 (95% CI 1.1–9.3, p < 0.035) times
more likely to achieve technical success.
PMT is not a predictor of clinical success (p = 0.695). Patients without
ESRF had a higher tendency of achieving clinical succes [HR 3.3 (95%
CI 0.809–13.592) (p = 0.096)].
A comparable 30-day mortality and bleeding complications were
observed in both groups.
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Conclusion
PMT achieves a higher technical success and requires a shorter hospitalization duration compared with CDT; they show a comparable
clinical success, limb salvage, and safety profile. ESRF seems to be a
risk factor for a poor clinical outcome.

P-604
Real-world experience with a paclitaxel-coated balloon for the
treatment of atherosclerotic infrainguinal arteries: 12-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. Schroeder10
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, 5Vascular Surgery Department, Centre Hospitalier
Universitaire Vaudois, Lausanne, Switzerland, 6Interventional
Radiology and Angiography, Kolding Hospital, Kolding, Denmark,
7Vascular Surgery, Regional Hospital Heilig Hart Tienen, Tienen,
Belgium, 8Vascular Surgery Department, Policlinico San Donato,
San Donato Milanese, Italy, 9Interventional Radiology, Kantonsspital
Winterthur, Winterthur, Switzerland, 10Radiology, Vascular Center
Jewish Hospital, Berlin, Germany
WITHDRAWN

P-605
Previously failed endovascular or surgical revascularization in
the setting of non-healing ulcer and/or foot gangrene: endovascular salvage of a long-standing occluded (>1 year) fem-pop
arterial graft via retrograde tibial access
U.C. Turba, J.C. Tasse, O. Ahmed, S. Madassery, B. Arslan
Vascular & Interventional Radiology, Rush University Medical Center,
Chicago, IL, United States of America
Purpose
To report endovascular outcomes of salvaged long-standing
occluded (>1 year), abondened, fem-pop arterial graft via retrograde
tibial access and long-covered stents.
Material and methods
IRB approval was obtained. A retrospective review was performed.
Inclusion criteria: patients who needed lower extremity revascularization for leg/foot ulcer or gangrene (Rutherford 5 and 6). All
patients had previously failed multiple endovascular and surgical
revascularization, otherwise they were no longer surgical revascularization or antegrade endovascular candidates. No patients were
thrombolysis candidates because of long-standing occluded grafts.
Exclusion criteria: patients with rest pain and claudication. Technical
success (creating inline flow to the foot), clinical success rates
(ulcer healing), limb salvage rates, and planned (for gangrene) and
unplanned amputation rates were reported.
Results
Twelve lower extremities were attempted to be treated in 12
patients. All patients had covered self-expanding stents within the
previously abondened fem-pop graft. The technical success rate for
inline flow to the foot was 92% (one patient had prior bypass surgery with ligation). Primary patency rates of inline flow at 6 and
12 months were 92% and 83%, respectively. Of the 12 patients,
one patient had undergone above the knee and one had undergone below the knee amputation. Major amputation rates at 6
and 12 months were 92% and 83%, respectively. Planned minor
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amputations were 8 patient amputations and 2 metatarsal amputation due to gangrene (Rutherford 6 patients).
Conclusion
In patients with prior failed revascularization (antegrade endovascular or conventional surgical revascularization), salvage of the
previously abondened fem-pop graft is a viable option using selfexpanding covered stents and antegrade/retrograde flossing tibial
access.

P-606
Randomized clinical trial to compare ultrasound-enhanced
delivery of paclitaxel and DEB in patients with critical limb
ischemia and femoral-popliteal disease: outcome of the PACUS
trial after 18 months
R. Gandini1, C. Del Giudice2
1Diagnostic and Interventional Radiology, Policlinico Tor Vergata,
Rome, Italy, 2Vascular and Oncological Interventional Radiology,
Hôpital Européen Georges Pompidou, Université Paris Descartes, Paris,
France
Purpose
Treatment of femoral-popliteal calcific lesions and CTO is characterized by poor clinical outcomes. The biggest challenge in treating patients with calcific lesions is the inability of therapeutic drugs
to penetrate through the media-intima calcium to reach the vessel
wall. In this study, ultrasound plasty associated with local paclitaxel
delivery was compared with drug-eluting balloon for the treatment
of femoral-popliteal disease in patients with critical limb ischemia.
Material and methods
This single-center, single-blinded randomized trial included 56
patients with critical limb ischemia randomly assigned to 2 treatment groups: 28 patients (control group) were treated with DEB and
28 patients (study group) were treated with ultrasound followed by
local administration of paclitaxel in liquid mixture with iopromide
370 at 1µg/mm3. In the study group, the mean lesion length was
168.8mm and 21 patients had calcifications. In the control group, the
mean lesion length was 164mm and 23 patients had calcifications.
Results
No adverse procedural events were observed. At the 6-month follow-up, no patient suffered from myocardial infraction, underwent
amputation, or died in either group. At 18 months, the rate of TLR
was 7.6% (2/26) and the rate of amputation was 0% (0/26). In the
control group, the rate of TLR was 44% (11/25) and the rate of amputation was 20% (5/25).
Conclusion
Ultrasound-enhanced delivery of paclitaxel was associated with
improved patency, less need for TLR, and less amputations.

P-607
Possible risk factors for restenosis after kissing stenting of iliac
arteries
M. Vértes, I.Z. Juhász, T.D. Nguyen, B. Nemes, K. Hüttl, E. Dósa
Heart and Vascular Center, Semmelweis University, Budapest, Hungary
Purpose
To determine long-term patency rates following reconstruction of
the aortoiliac bifurcation with kissing stents and to identify predisposing factors for development of restenosis.
Material and methods
In total, 108 patients [67 females; median age: 61 (55.5–69) years]
with symptomatic aortoiliac steno-occlusive disease who underwent kissing stenting of the iliac arteries between 2001 and 2015 at
our department were retrospectively analyzed. Symptoms, atherosclerotic risk factors, comorbidities, anatomic variations in the aortic bifurcation, lesion characteristics, and balloon/stent parameters
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were examined. The follow-up included clinical exams and duplex
scans. Kaplan–Meier analysis, Mann–Whitney U test, Fisher’s exact
test, and multivariate logistic regression were performed.
Results
In total, 221 stents (12% balloon-expandable and 88% self-expandable stents) were deployed in 108 patients (Fontaine IIA: 3%, IIB: 81%,
III: 7%, and IV: 9% and TASC A: 56%, B: 24%, C: 2%, and D: 18%). The
median follow-up time was 65 (36–126.5) months. Primary patency
rates were 97%, 95%, 91%, 85%, and 81% at 6, 12, 24, 60, and 120
months, respectively. Symptomatic restenosis/reocclusion developed in 17 patients (16%). The restenosis rate was significantly
higher among younger patients (p=0.0012), in cases with mismatch
between the balloon/stent and vessel diameters (irrespective of
age) [sum of balloon and stent diameters exceeded the aortic diameter (p=0.0017 and p=0.0149)], and in patients with high aortic stent
length/iliac arterial stent length ratio (right side: p=0.0065 and left
side: p=0.0331).
Conclusion
The kissing stent technique can be used with good patency rates for
endovascular treatment of aortoiliac steno-occlusive disease. Age
and balloon and stent parameters seem to have an impact on development of restenosis.

P-608
Percutaneous deep venous arterialisation (limflow procedure)
for end-stage critical limb ischaemia: early experience from 2
European centres
C. Del Giudice1, D.A. van den Heuvel2, M.R. Sapoval1, S. Kum3
1Vascular and Oncological Interventional Radiology, Hôpital
Européen Georges Pompidou, Université Paris Descartes, Paris,
France, 2Interventional Radiology, St. Antonius Hospital, Nieuwegein,
Netherlands, 3Vascular Service, Department of Surgery, Changi General
Hospital, Singapore, Singapore
Purpose
To report early technical and clinical results of completely percutaneous deep venous arterialisation (DVA) (LimFlow) for the treatment
of critical limb ischaemia (CLI) after failed distal angioplasty.
Material and methods
Percutaneous DVA was perfomed creating a direct shunt between
a BTK artery and it’s satellite deep vein using a dedicated puncture
system supported by ultrasound catheters, followed by deployment
of a stentgraft covering the anastomosis and distal venous stenting/
valvulotomy/angioplasty.
In this early experience, only patients with failed prior interventional
attempts at establishing flow (‘no-option CLI’) with no distal targets
for an arterial bypass were selected
Early technical success was defined as successful shunt creation and
retrograde venous perfusion of the wound site.
Patient demographics, procedural details, morbidity/mortality and
wound outcomes were assessed prospectively.
Patients were followed up in wound care centres and graft patency
was documented on duplex ultrasound.
Results
All 5 consecutive patients (mean age 58 years) underwent successful
DVA creation without any procedural complication.
There were no 30-day major adverse limb events or cardiovascular
events.
Three out of the five patients (60%) had clinical improvement as
observed by resolution of rest pain and complete wound healing.
Two patients had yet to achieve clear signs of improvement at the
time of reporting as the procedure was performed recently.
The median wound healing time was 39 weeks.
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Conclusion
Percutaneous DVA using the LimFlow device is a safe and feasible
alternative in patients with end-stage/no-option CLI. The early experience highlights the need for a holistic approach including a dedicated wound care service.

P-609
The 6-month clinical experience with the novel multi-LOC
multiple stent delivery system for focal stenting in femoropopliteal lesions
K. Amendt1, U. Beschorner2, M. Waliszewski3, R. Langhoff4,
J. Thalwitzer5, U. Redlich6, B. Vogel7, D. Härtel8
1Klinik für Innere Medizin I, Diakonissenkrankenhaus Mannheim,
Mannheim, Germany, 2Klinik für Kardiologie und Angiologie II,
Universitäts Herzzentrum Freiburg - Bad Krozingen, Bad Krozingen,
Germany, 3Vascular Systems, Medical Scientific Affairs, B. Braun
Melsungen AG, Berlin, Germany, 4Vascular Center, Sankt GertraudenKrankenhaus, Berlin, Germany, 5Institut für Diagnostische und
Interventionelle Radiologie und Neuroradiologie, Heinrich-BraunKlinikum gGmbH - Zwickau, Zwickau, Germany, 6Institut für
Diagnostische und Interventionelle Radiologie, Klinikum Magdeburg,
Magdeburg, Germany, 7Innere Medizin III, Kardiologie, Angiologie und
Pneumologie, Universitätsklinikum Heidelberg, Heidelberg, Germany,
8Kardiologie, Angiologie und Intensivmedizin, Klinikum Lippe-Detmold,
Detmold, Germany
Purpose
This observational study assessed the 6-month clinical outcomes
in patients with femoro-popliteal lesions suitable for focal stenting
with a novel multiple stent delivery system (MSDS). The aim of this
study was to use shorter stent segments to avoid longer stents particularly in motion segments.
Material and methods
First results of this novel MSDS (VascuFlex Multi-LOC®) in terms of
procedural data as well as preliminary safety and efficacy data are
documented in the LOCOMOTIVE All Comers study (ClinicalTrials.
gov identifier: NCT02531230). Briefly, LOCOMOTIVE is an observational multicenter study with the primary endpoint target lesion
revascularization rate at 6 months. Femoro-popliteal lesions were
prepared with uncoated and/or paclitaxel-coated peripheral balloon catheters. When flow-limiting dissection, elastic recoil, or calcification required stenting, up to 9 short individual stents (each 13
mm in length) were implanted. Sonographic follow-ups and clinical
assessments are scheduled at post-interventional months 6 and 12.
Results
A total 75 patients (72.9±9.2 years) were enrolled. Cardiovascular
risk factors were male gender 64.0% (48/75), diabetes 49.3% (37/75),
hypertension 81.3% (61/75), CAD 38.7% (29/75), and history of smoking 70.7% (53/75). The 176 target lesions were TASC C/D (51.1%,
90/176) with reference vessel diameters of 5.6±0.7 mm and an overall total lesion length of 13.7±8.7 cm. With an expected clinical follow-up rate of at least 80%, TLR rates in CLI and non-CLI groups
appear to be low compared with those in patients treated with conventional self-expanding peripheral stents.
Conclusion
The first clinical experience at 6 months revealed that the novel
MSDS strategy was safe and effective.
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P-610
Reperfusion with mechanical aspiration thrombectomy is more
efficient than intra-arterial thrombolysis for peripheral arterial
occlusions
C. Teigen
Interventional Radiology, Sanford Health, Fargo, ND, United States of
America
Purpose
Treatment of peripheral visceral and arterial occlusions is associated
with significant risks of incomplete revascularization and bleeding
events. We aimed to compare the time-to-reperfusion and safety of
mechanical thrombectomy by aspiration (MTA) versus intra-arterial
thrombolytic infusion (IAT) in a patient population with peripheral
or visceral occlusion.
Material and methods
In this single-center study, 43 patients with peripheral or visceral occlusion met analysis criteria for frontline treatment with
MTA or IAT. Seventeen patients (39.5%) underwent MTA using
the Penumbra/Indigo system. Twenty-six patients (60.5%) underwent IAT. The primary endpoint was proportion of patients achieving a thrombolysis myocardial infarction (TIMI) score of 2-3. Serious
adverse events (SAEs) and bleeding events within 24 h post procedure were recoreded to monitor safety.
Results
All patients presented with TIMI scores of 0-1 and the mean onsetto-hospitalization time was 7 days (IQR: 2–14). Of the patients with
reported claudication, none were mild, 30% (6/20) were moderate,
and 70% (14/20) were severe. Although the proportion of patients
achieving post-procedure TIMI scores of 2-3 were not significantly
different for patients who underwent MTA or IAT (88.2% versus
84.6%), the median time-to-reperfusion for patients who underwent MTA and IAT were 69 min (IQR: 55, 149) and 1408 min (IQR:
1072, 1552), respectively (p<0.001). In patients who underwent MTA,
there were 0 device-related SAEs and 2 bleeding events within 24
h, whereas there were 4 thrombolytic-related SAEs and 2 bleeding
events within 24 h in patients who underwent IAT.
Conclusion
MTA with the Penumbra/Indigo System was safe and effective while
achieving significantly shorter time-to-reperfusion than that in
patients who underwent IAT, potentially leading to reduced costs
because of a shorter hospital stay.

P-611
Technique of percutaneous direct needle puncture of calcified
plaque (PIERCE technique) in superficial femoral and tibial
arteries
T. Sato
Radiology, Tsuchiya General Hospital, Hiroshima, Japan
Purpose
Angioplasty plays an important role in the treatment of PAD.
However, even if the guidewire passed through the lesion successfully, we could not advance the catheter or dilate the target lesion
successfully because of the heavily calcified plaques, particularly in
patients undergoing hemodialysis. No special crossing or debulking devices are available in JAPAN. Therefore, we developed a novel
method of percutaneous direct needle puncture of calcified plaque
(PIERCE technique).
Material and methods
After local anesthesia, the calcified plaque was directly punctured
using 16–23-G needles under fluoroscopic guidance.
The needle was selected considering the vascular size, degree of calcification, and depth from the skin.
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Between May 2012 and September 2016, recanalization using the
PIERCE technique was tried in 11 cases (13 legs).
The PIERCE technique was performed because no device could pass
through the calcified plaque after guidewire crossing.
Results
Successful device passage was obtained in 11 lesions (85%) after the
PIERCE technique.
Failed device passage was observed in 1 lesion at the lateral tarsal
artery (8%).
In one case of ATA (8%), continuous bleeding ocurred and we had to
embolize the target artery using gelatin sponge particles.
Conclusion
The PIERCE technique is a simple procedure, requires only commonly used needles, and is extremely cost-effective compared with
the other crossing devices available in the market. The PIERCE technique plays an important role during recanalization of heavily calcified arteries.

P-612
Does chronic outward force of nitinol stents in SFA
trigger restenosis? Interim report of the BIOFLEX-COF study
M.A. Funovics
Cardiovascular and Interventional Radiology, Medical University of
Vienna, Vienna, Austria
Purpose
Self-expanding nitinol stents exert a chronic outward force (COF) on
the vessel wall, depending on stent oversizing (ratio of vessel diameter/stent diameter) and stent material (“stiffness” of the stent). In animals and humans, high COF has been linked to neointimal hyperplasia and lumen loss. The BIOFLEX-COF study is the first randomized
study to address the influence of COF on neointimal hyperplasia and
restenosis.
Material and methods
De novo SFA lesions were treated with nitinol stent implantation.
Eighty patients 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.
The outcome parameter is the volume of the in-stent-neointima
measured by CT angiography 1 and 2 years after the implantation.
Results
A total of 50 patients have been recruited and undergone stent
implantation. The technical success rate was 100%, and no major
complications occurred. All stents coud be implanted with the preplanned amount of oversizing.
Conclusion
The BIOFLEX COF study was sceduled to complete recruitment in 07
2017, and 1 year outcome data are expected in 09-2018. 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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P-613
Supervised exercise therapy versus percutaneous angioplasty
versus combined angioplasty and exercise for intermittent
claudication: systematic review and Bayesian network metaanalysis of randomized controlled trials
M. Pantelidou1, K.N. Katsanos2, R. Brar3, S. Patel3,
A. Diamantopoulos4, H. Zayed3
1Queen Elizabeth Hospital, London, Lewisham and Greenwich NHS
Trust, London, United Kingdom, 2Department of Interventional
Radiology, University Hospital of Patras, Patras, Greece, 3Department of
Vascular Surgery, Guy’s and St. Thomas’ NHS Foundation Trust, London,
United Kingdom, 4Interventional Radiology, Guy’s and St. Thomas’ NHS
Foundation Trust, King’s Health Partners, London, United Kingdom
Purpose
The authors report the results of a Bayesian network meta-analysis
of randomized controlled trials (RCTs) comparing supervised exercise therapy (SET) alone, percutaneous tranluminal angioplasty
(PTA) alone, or a combination of SET and PTA for the treatment of
intermittent claudication.
Material and methods
Medical databases were searched with the PRISMA statement, and
39 RCTs (including five 3-arm studies) comprising 2,983 patients with
a 12-month median follow-up (range, 3–24 months) were analyzed
in total. Outcome measures included improvements in the maximal
walking distance capacity (MWD; meters on treadmill) and quality
of life (QoL; SF-36 and EQ-5D instruments) compared with the best
medical therapy (BMT) as the anchor control treatment. Bayesian
random effects models were employed (WinBUGS).
Results
There were significant improvements in MWD with PTA (+85m,
95%CrI: +4 to +170), SET (+180m, 95%CrI: +130 to +230), and PTA+SET
(+290m, 95%CrI: +180 to +390). SET was better than PTA alone (MWD
difference +85m, 95%CrI: +16 to +170). PTA+SET was the best treatment with an MWD difference over SET of +110m (95%CrI: +16 to
+200). QoL was significantly and strongly improved only in case of
PTA+SET (QoL Cohen’s d standardized effect size 1.8; 95%CrI: 0.21
to 3.4). Results were stable on sensitivity and consistency analyses
without any significant publication bias.
Conclusion
Healthcare systems need to invest in supervised exercise programmes as the first standalone treatment for intermittent claudication and in order to augment the results of peripheral
revascularization.

P-614
Factors predicting outcome following catheter-directed thrombolysis in lower limb arterial occlusion
H. Abbas, P. Maghsoudlou, S. Kotecha, L. Mihaila, L. Biasi, T. Donati,
M. Sallam, H. Zayed, S. Patel
Vascular Surgery, Guy’s and St. Thomas Hospitals NHS Foundation
Trust, London, United Kingdom
Purpose
Catheter-directed thrombolysis (CDT) is a well-recognised treatment
for acute lower limb ischaemia. Our aim was to analyse factors independently influencing outcomes.
Material and methods
We analysed outcomes in consecutive patients undergoing CDT
for limb ischaemia at a single institution. The primary endpoints
were amputation-free survival (AFS) and limb salvage (LS) at 1 year.
Secondary endpoints included primary, assisted primary and secondary patency using Kaplan–Meier analysis at 1 year.
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Results
CDT was performed in 91 (56.5%) native vessel and 70 (43.5%) bypass
grafts. Median CDT infusion duration was 28 hours (1–96 hours) with
a technical success rate of 68.9%. Major complications included retroperitoneal haematoma (n=2, 1.2%), haematemesis (n=4, 2.5%) and
acute renal failure (n=2, 1.2%). AFS and LS at 1 year were 66.9% and
74.8%, respectively. Primary, assisted primary and secondary patencies were 38.2%, 43.7% and 51.2%, respectively, at 1 year. Cox regression analysis identified CKD (P=.04), poor run-off (P<0.001) and lack
of antiplatelet therapy (P=.01) as independent factors predicting
worse AFS.
Conclusion
CDT had a high technical success and low complication rate, resulting in good LS rates. Better renal function, arterial run-off and the
use of aspirin were associated with better outcomes.

P-615
Tigris® stent in iliio-femoro-popliteal advanced disease: midterm follow-up at a single centre
P. Lucatelli1, G. Tommasino2, M. Cini1, A. Benvenuti2, G. Guaccio2,
E. Neri2, C. Ricci1
1Vascular and Interventional Radiology Unit, University of Siena, Siena,
Italy, 2Cardiac and Great Vessels Surgery Unit, University of Siena,
Siena, Italy
WITHDRAWN

P-616
“Angioplasty first” approach for critical limb ischemia: a
10-year experience at the Singapore General Hospital
W. Ni1, K.-H. Tay2, A. Patel3, F.G. Irani3, K. Damodharan3,
S. Chandramohan3, C.W. Too3, S. Chan2, L. Hoau Gong2,
T.A.J. Urlings3, S. Leong3, R. Kumar Muli Jogi3, K.D. Zhuang2,
N. Kumar Karaddi2, T.T. Chong4, S.G. Tan4, S.P. Chng4, B.S. Tan3
1Duke NUS Medical School, Singapore, Singapore, 2Interventional
Radiology Centre, Diagnostic Radiology, Singapore General Hospital,
Singapore, Singapore, 3Diagnostic Radiology, Singapore General
Hospital, Singapore, Singapore, 4Department of General Surgery,
Singapore General Hospital, Singapore, Singapore
Purpose
To review the outcome of patients with critical limb ischemia (CLI)
who underwent percutaneous transluminal angioplasty (PTA) as the
first-line treatment.
Material and methods
A retrospective cohort study analyzing a total of 1936 patients with
2378 limbs who underwent 3271 PTA procedures for CLI (Rutherfold
IV–VI) at the Singapore General Hospital between 2005 and 2015
was performed. The mean age of the patients was 68±11 years,
and 1036 (54%) patients were male. Diabetes mellitus was present in 1709 patients (88%) and end-stage renal failure (ESRF) in 567
patients (29%). Majority of the patients (2950 patients, 90%) had tissue loss, i.e., Rutherfold V–VI.
Results
During the follow-up period, 685 (35%) patients died and 602 (25%)
limbs underwent major amputation. Bail-out stenting was required
in 383 procedures (11%). Repeat PTA of the same limb was needed in
30% (965 procedures). The limb salvage rate at 12 months was 76%,
whereas the survival rate at 12 months was 81%. For ESRF patients,
the 12 months limb salvage and survival rates were lower at 69%
(p=0.0001) and 68% (p<0.0001), respectively. Major complications
included distal embolizations (2.3%, 76 cases) and vessel perforations (2.5%, 81 cases). The 30-day mortality rate was 5.7%.
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Conclusion
PTA as first-line treatment for CLI is safe and effective. ESRF patients
had significantly poorer limb salvage and survival rates.

P-617
Multicenter feasibility study of microwave radiometry thermometry for noninvasive differential diagnosis of critical limb
ischemia in diabetic patients
S. Spiliopoulos1, C. Lalenis1, L. Reppas1, K. Palialexis1,
C. Konstantos1, K.N. Katsanos2, P.M. Kitrou2, V. Theodosiadou3,
P. Davlouros4, E. Siores5, D. Karnabatidis2, E. Brountzos1
12nd Department of Radiology, Division of Interventional Radiology,
Attikon University General Hospital, Athens, Greece, 2Department
of Interventional Radiology, University Hospital of Patras, Patras,
Greece, 3Department of Diagnostic and Interventional Radiology,
Patras University Hospital, Patras, Greece, 4Department of Cardiology,
University Hospital of Patras, Patras, Greece, 5Institute for Materials
Research and Innovation (IMRI), Bolton University, Bolton, United
Kingdom
Purpose
Diagnosis of vascular involvement in diabetic foot ulcer (DFU) disease remains challenging. We conducted a proof-of-concept study
to investigate the feasibility of microwave radiometry (MWR) thermometry for the noninvasive differential diagnosis of critical limb
ischemia (CLI) in patients with DFU.
Material and methods
This prospective, multicenter study included 80 patients divided
into four groups (group N: normal control subjects; group DN: diabetic patients with verified neuropathic ulcers without vascular
involvement; group DC: diabetic CLI patients; and group NDC: nondiabetic CLI patients). Vascular disease was confirmed with angiography. All subjects underwent MWR (RTM-01-RES: University of
Bolton, UK) to record mean tissue temperatures at various predetermined foot sites. Comparisons of temperature measurements
between study groups were performed using the one-way ANOVA
and Dunn tests. ROC analysis was used to determine sensitivity,
specificity, and cut-off value of MWR for CLI diagnosis.
Results
Temperatures recorded in diabetic CLI patients were similar to those
in non-diabetic CLI patients but significantly lower than those in
patients with neuropathic ulcers without vascular involvement
and normal controls (group DC: 29.30oC ± 1.89oC vs. group NDC:
29.18oC ± 1.78oC vs. group N: 33.01oC ± 0.45oC vs. group DN: 33.39oC
± 1.37oC; P<.0001). According to ROC analysis, cut-off temperature
value to diagnose CLI was <31.8oC (area under the curve: 0.984;
95%CI: 0.965–1.005; P<.001), with a sensitivity of 100.0% (95%CI:
90.26–100.0) and specificity of 88.37% (95%CI: 74.92–96.11).
Conclusion
MWR detected significantly lower tissue temperatures in diabetic
and non-diabetic CLI patients compared with non-ischemic controls. MWR could be used as an adjunct for differential diagnosis of
arterial ischemia in patients with DFU.

P-618
Peripheral endovascular interventions using human Thielembalmed cadavers with extracorporeal flow for medical
device testing, development, and training
H.M. McLeod
IMSaT, School of Medicine, University of Dundee, Dundee, United
Kingdom
Purpose
The numerous benefits of the Thiel method of embalming human
cadavers over alternative methods of preservation include a patent
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vascular system. A femoral artery model was used to demonstrate
peripheral interventions within the anatomy of the human arterial system with the texture, tactile feel, and additional function of
extracorporeal driven flow. Applied to clinical training simulations
and pre-clinical testing, this model is designed to offer a superior
alternative to benchtop and virtual simulations.
Material and methods
In six cadavers, extracorporeal flow was introduced into the femoral
artery of both legs. A distal port was most commonly located within
the dorsalis pedis artery to form a circuit. Antegrade pulsatile flow
introduced within the circuit (200–400 mL/minute) facilitated fluoroscopically guided endovascular interventions such as angioplasty
and stenting at various arterial locations. Interventions are assessed
using fluoroscopic, CT imaging, and ultrasound imaging.
Results
The results demonstrated that this model can be used to effectively
assess the delivery, device apposition, and device-induced effects
on flow patterns to the extracorporeal perfused circuit.
Conclusion
The model’s versatility and robust preparation and durable over
long periods provide the basis to repeatedly assess devices in
numerous leg positions, such as knee bend, facilitating options not
viable in fresh cadaveric models or animal models. In addition to
multimodal imaging providing the tools to assess the device, it also
provides the basis for the application of this model for training purposes in full simulation of clinical interventions.

P-619
Comparison of two drug-eluting balloons: Mid Yorkshire
Hospital’s experience
C. Hazar1, R. Frood2, J. Lenton3
1Interventional Radiology, Leeds Radiology Academy, Leeds, United
Kingdom, 2Radiology, Leeds Radiology Academy, Leeds, United
Kingdom, 3Interventional Radiology, The Midyorkshire Hospitals Trust,
Wakefield, United Kingdom

Purpose
Previous studies have shown drug-eluting balloons (DEB) to have
lower re-intervention rates than traditional percutaneous transluminal balloon angioplasty (PTA) in peripheral angioplasty. However,
different manufacturers use different transfer agents to fix the active
drug paclitaxel to the balloon. This study aims to compare re-intervention rates of two different manufacturers’ DEBs (balloon A and B)
at our centre.
Material and methods
All patients who had a DEB deployed from 2013 to 2016 were
included. The patients’ notes, RIS and PAC records were reviewed to
assess the re-intervention rates.
Results
One hundred sixty-nine procedures were performed using DEBs: 81
used balloon A and 88 used balloon B. Fourteen patients required
further endovascular treatment; of these, 11 were treated with balloon A (mean = 400, range 0–1050 days) and 3 were treated with balloon B (mean = 30, range = 0–61 days).
Balloon B was introduced more recently to our centre and there
are only 18 months of follow-up data available. Within the first 18
months after balloon A deployment, there were 7 patients who
required further endovascular treatment.
Nine patients required further surgical management (9 amputations, 1 bypass and 1 endarterectomy) all of which were associated
with balloon A deployment.
Conclusion
Overall, our study demonstrates low re-intervention rates for DEBs
in peripheral angioplasty. Balloon A was associated with higher rates
of re-intervention than balloon B. However, there is lack of long-term
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data for balloon B. Relatively small numbers limit the ability to form
definite conclusions. This study highlights the idea that different fixation agents on balloons could lead to different efficiency.

P-620
Endovascular distal venous arterialization for critical foot ischemia in patients with diabetes and undergoing dialysis with
extremely calcified BTK vessels: a new frontier in limb salvage
R. Gandini1, S. Merolla1, S. Abrignani1, F. De Crescenzo1,
J. Scaggiante2, E. Pampana1
1Diagnostic and Interventional Radiology, Policlinico Tor Vergata,
Rome, Italy, 2Diagnostic and Molecular Imaging, Radiation Therapy
and Interventional Radiology, Policlinico Tor Vergata, Rome, Italy
Purpose
This restrospective analysis aims to evaluate the safety and feasibility of distal venous arterialization (DVA) in 5 patients with “endstage” CLI (Rutherford 5-6) with no remaining open or endovascular options. The rationale was to create an arteriovenous fistula (AVF)
shunting arterial blood to the deep veins creating an alternative
conduit for perfusion of the peripheral ischemic tissue.
Material and methods
In 5 cases, conventional intraluminal recanalization attempts have
been performed from September 2015 to October 2016 to engage
the occluded extremely calcific distal target vessel. When subintimal
approaches also failed, a “bail-out” alternative re-entry in the lateral
plantar vein was obtained. All patients were evaluated for preprocedural and postprocedural TcPO2.
Results
Technical success was achieved in all patients (100%). In the distal
segment of the lateral plantar vein, the presence of valves is rare;
therefore, adjunctive techniques were not required to limit valvular
competency. The foot salvage rates were 80% and 80% at the 1- and
6-month follow-up, respectively. One (20%) patient underwent reintervention after 3 months and then trans-metatarsal amputation at
6 months. The average TcPO2 increased at 1 month from 16.7 ± 1.4
to 45.7 ± 1.2 mmHg (p < 0.001) and remained stable at the 6-month
follow-up.
Conclusion
Although further investigations are needed, DVA is an alternative
technique that could have some clinical impact on limb salvage procedures. Increased use of this procedure may help in lowering the
amputation rates in patients with CLI, particularly those with diabetes and undergoing dialysis with extremely calcified BTK vessels.

P-621
Two-year results from the IN.PACT global studies and
outcomes in patients with diabetes
M. Brodmann1, G. Ansel2, T. Zeller3, A. Micari4, P. Peeters5, G. Tepe6
1Internal Medicine, Division of Angiology, Medical University Graz,
Graz, Austria, 2CARDIOLOGY, CARDIOLOGY, Columbus, United
States of America, 3Angiology, Herz-Zentrum Bad Krozingen, Bad
Krozingen, Germany, 4Interventional Cardio-Angiology, Maria Cecilia
Hospital, Cotignola, Italy, 5Surgery, Imelda Ziekenhuis, Bonheiden,
Belgium, 6Diagnostic and Interventional Radiology, Medical Centre of
Rosenheim, Rosenheim, Germany

Purpose
To expand the clinical evidence with the IN.PACT™ Admiral™ drugcoated balloon (DCB) in the treatment of patients with symptomatic
(Rutherford 2–4) femoropopliteal disease.
Material and methods
In total, 1406 subjects were treated with the IN.PACT™ Admiral™ DCB
and analyzed as part of the consecutively enrolled clinical cohort.
A subset of the clinical cohort, referred to as the imaging cohort,
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underwent duplex ultrasound imaging at 12 months and at the
time of any reintervention within 12 months to assess target lesion
patency. The imaging cohort consisted of three prospectively prespecified sub-groups, and data for the subjects in each group have
been presented: de novo in-stent restenosis (n=131), long lesion ≥ 15
cm (n=157), and chronic total occlusion ≥ 5 cm (n=126).
Results
The mean age of subjects in the clinical cohort was 68.6 ± 10.1 years
and 67.8% were males. 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 CD-TLR within 12 months was
92.5%. Primary safety, defined as freedom from device- and procedure-related mortality through 30 days and freedom from major target limb amputation and clinically-driven target vessel revascularization within 12 months, was 92.1%. The rates of major target limb
amputations and thrombosis within 12 months were 0.2% and 2.9%,
respectively.
Conclusion
The 12-month results confirm the safety and effectiveness of the
IN.PACT™ Admiral™ DCB in femoropopliteal lesions. Detailed 2-year
results will be available at the time of this meeting.

P-622
Fractional flow reserve in below-the-knee arteries with
critical limb ischemia: validation against the gold standard
morphological and functional measures and long-term clinical
outcomes
Z. Ruzsa1, S. Rona2, B. Nemes1, G. Toth3, K. Hüttl1, B. Merkely1
1Heart and Vascular Center, Semmelweis University, Budapest,
Hungary, 2Invasive Cardiology, Bacs-Kiskun County Hospital, Budapest,
Hungary, 3Cardiology, University Heart Center Graz, Graz, Austria
Purpose
The aim of this study was to assess the applicability of fractional flow
reserve (FFR) measurement in below-the-knee (BTK) arteries and
to evaluate its correlation with non-invasive functional parameters
before and after angioplasty.
Material and methods
For this prospective study, we enrolled 39 patients with critical limb
ischemia and BTK stenosis. The trans-stenotic pressure ratio was
measured under resting (Pd/Pa) and hyperemic (FFR) conditions and
was compared with quantitative angiography-, laser Doppler-, and
duplex ultrasound-derived measurements before and after angioplasty. The intervention was performed under routine angiographic
guidance.
Results
The intervention was performed with good angiographic results in
all patients. On comparing measurements before and after angiography, significant improvement was found in both the resting Pd/Pa
[0.79 (0.67–0.90) vs 0.90 (0.85–0.97); p<0.001] and FFR (0.60±0.19 vs
0.76±0.15; p<0.001) conditions. At baseline, the Pd/Pa ratio and FFR
were significantly correlated with percent area stenosis (r: −0.31,
p=0.05 and r: −0.31, p=0.05, respectively). After intervention, neither the Pd/Pa ratio (r=0.10; p=0.58) nor FFR (r= −0.15; p=0.41) were
correlated with area stenosis. Neither FFR nor the resting Pd/Pa
ratio showed correlation with laser Doppler- or duplex ultrasoundderived measurements. One year MAEs and MACCEs were observed
in 7 (17.9%) and in 9 (23.1%) patients, respectively.
Conclusion
Peripheral FFR measurement was feasible and correlated with the
standard morphological but not with indirect functional parameters. Additional studies with larger patient series are necessary to
clarify the true clinical value of FFR for guidance in BTK interventions.
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P-623
Dense coil packing in peripheral embolizations: a determinant
of long-term occlusion in aneurysms and vessels
C. Teigen1, A. Swarnkar2, J. Lynch3, M. Kabbani4, K. Liu5, D. Lopes6,
E. Luong7, V.N. Bach7, S. Kuo7, N. Nguyen7, H. Buell7, A. Bose7,
B. Baxter8
1Department of Interventional Radiology and Interventional
Neuroradiology, Sanford Medical Center, Fargo, ND, United States
of America, 2Department of Diagnostic Radiology, SUNY Upstate
Medical Center, Syracuse, NY, United States of America, 3Division
of Neurointerventional Radiology, Froedtert Hospital, Milwaukee,
WI, United States of America, 4Division of Neurointerventional
Radiology, Gunderson Lutheran Hospital, La Crosse, WI, United States
of America, 5Division of Neurointerventional Radiology, University
of Virginia Health System, Charlottesville, United States of America,
6Department of Cerebrovascular Neurosurgery, Rush University
Medical Center, Chicago, United States of America, 7Clinical Affairs,
Penumbra, Inc., Alameda, CA, United States of America, 8Division of
Neurointerventional Radiology, Erlanger Health System, Chattanooga,
TN, United States of America
Purpose
The aneurysm coiling efficiency (ACE) trial was designed to validate whether high packing density (PD) produces stable long-term
embolizations in vessels and aneurysms. High PD was achieved
using soft, bare platinum, large-volume detachable embolization
coils.
Material and methods
Patients underwent embolizations of peripheral aneurysms and vessels. Vessel embolization included AVMs, fistulae, varices, and other
abnormalities. Endpoints included PD, number of coils implanted,
serious adverse events within 24h of the index procedure, and occlusion stability at 6 months.
Results
A total of 78 embolizations were performed in 67 patients.
Specifically, 25 patients underwent coiling of a single aneurysm, 41
patients required a total of 50 vessel embolizations, and 1 patient
required both an aneurysm coiling and 2 vessel embolizations. Zero
device-related SAE’s were observed; 3 (4.5%) patients had nondevice related SAE’s.
In aneurysms, the median PD and coils implanted were 26.8% (IQR
18.6–33.0) and 6.5 (IQR 4.0–12.8), respectively. In the 22 patients who
underwent 6-month follow up, 90.9% maintained a persistent occlusion. At the 1-year optional follow-up, 100% (n=15) patients achieved
complete occlusion.
Median coils implanted for vessel embolization in patients was 3
(IQR 2–5). The 6-month follow-up exhibited 94.7% occlusion stability
in 19 patients; 1 patient required retreatment.
Conclusion
Soft, bare platinum, large-volume detachable embolization coils
achieve high PD and stable occlusion in aneurysm embolization and
vessel sacrifice. Long-term follow-up supports embolization stability in both cohorts.

P-624
Autologous bone marrow progenitor cell transplantation for
therapeutic angiogenesis in critical lower limb ischemia
P. Phukan
Radiology and Imaging, North Eastern Indira Gandhi Regional Institute
of Health and Medical Science, Shillong, India
Purpose
Peripheral arterial disease (PAD) is common in India. Surgical or
endovascular revascularization is the current treatment option.
Approximately 30% of PAD cases are not amenable to surgery or
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angioplasty. Amputation is the treatment strategy. Neoangiogenesis
using stem-cell transplantation has recently been described. The
research question is whether only bone marrow progenitor cell
transplantation can be used for the treatment of PAD.
Material and methods
All selected patients received granulocyte colony-stimulating factor
5 days prior to the procedure. In total, 50 ml of bone marrow was
aspirated (BMA) from the posterior superior iliac spine. Two third of
the aspirate was injected intra-arterially and one third was injected
intramuscularly.
Data analysis was performed at the 3-month follow-up. Subjective
outcome was evaluated on the basis of pre- and post-procedure
clinical profile of the patients based on Rutherford categories and
amputation. Objective outcome was evaluated on the basis of
improvement of ABI by at least 0.1 and angiographic evidence of
capillary neoangiogenesis or major collateral development.
Results
Autologus bone marrow progenitor cell transplantation was perfomed in 20 patients. At 3 months, 14 (77.7%) patients improved
clinically, 2 patients needed amputation, and another 2 patients
required repeated bone marrow transplantation. ABI was improved
in 10 (55%) patients. Mean baseline ABI was 0.66 and increased to
0.75 after procedure. Angiography was performed in 10 patients. No
major new collateral development was documented; however, capillary angiogenesis was seen in all patients.
Conclusion
From our result, we can propose that autologus bone marrow has
a beneficial effect on therapeutic angiogenesis in the treatment of
PAD, thereby reducing amputation.

P-625
Quality of life in patients with iliac vein compression syndrome
or iliac vein occlusion after endovascular treatment
Y. Bi, X.-W. Han
Interventional Radiology, First Affiliated Hospital, Zhengzhou
University, Zhengzhou, China
Purpose
Deep venous thrombosis (DVT) induced by iliac vein compression
syndrome (IVCS) often interferes with patients’ work or daily living.
This study aims to focus on the quality of life (QoL) in patients with
IVCS after endovascular treatment.
Material and methods
From October 2011 to June 2016, 113 patients with acute DVT
were enrolled in this prospective study. Of these, 51 patients with
IVCS underwent balloon dilation and stent insertion (group A); 62
patients with IVCS received thrombolysis or balloon dilation without stenting (group B). The Medical Outcomes Study Short Form36 (MOS SF-36) was used to assess the QoL preoperatively and after
endovascular treatment. The follow-up of SF-36 questionnaire was
obtained within 12.13±12.04 months after repair.
Results
There was no operative mortality in all groups, and technical success
was achieved in 47 (92.2%) patients in group A. Forty-four (86.3%)
patients were cured in group A; this was significantly higher than
the number of patients cured in group B (46.2%, p=0.042). Except for
“role emotion,” the scores of all domains were significantly improved
in group A when compared with their preoperative scores (p<0.01).
The scores of “physical functioning,” “role physical,” and “general
health” in group A were significantly higher than those in group B
(p<0.05).
Conclusion
Endovascular stenting in patients with IVCS has excellent clinical
outcomes and improves QoL.
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P-626
The role of non-thrombotic iliac vein compression syndrome in
patients with venous reflux disease
M. Yin
Vascular Surgery, Shanghai Ninth People’s Hospital, Shanghai, China
WITHDRAWN

P-627
Distal leg venous arterialization using limflow technology to
treat critical limb ischemia: step-by-step procedure and tips
and tricks to address immediate failure
C. Del Giudice1, D.A. van den Heuvel2, T. Mirault3, M.C. Courtois3,
S. Kum4, M.R. Sapoval1
1Vascular and Oncological Interventional Radiology, Hôpital
Européen Georges Pompidou, Université Paris Descartes, Paris,
France, 2Interventional Radiology, St. Antonius Hospital, Nieuwegein,
Netherlands, 3Angiology, Hôpital Européen Georges Pompidou,
Université Paris Descartes, Paris, France, 4Vascular Service, Department
of Surgery, Changi General Hospital, Singapore, Singapore
Learning Objectives
To learn indications and step-by-step procedure of distal leg venous
arterialization in patients presenting with critical limb ischemia
without surgical or percutaneous options.
Background
Arterial revascularization in patients with critical limb ischemia is a
main issue, particularly in patients with renal failure or severe diabetes. Involvement of distal foot vessel with impaired perfusion limits
the possibilities of a percutaneous/surgical revascularization.
Clinical Findings/Procedure
The procedure starts with an arterial and venous angiography in
order to evaluate the ideal crossing point between the below-theknee artery and its satellite vein. A direct shunt using a dedicated
puncture system supported by ultrasound sensors is then created. A
stentgraft is released to cover the anastomosis. The procedure ends
with distal venous stenting, valvulotomy, or angioplasty to improve
the direct retrograde venous flow to the foot.
This presentation will review the step-by-step performance of limflow and present the various potential immediate failure rescue
interventions.
Conclusion
Distal leg venous arterialization using the limflow technology could
be an interesting approach for patients without surgical or percutaneous options.

P-628
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radiology technicians as well as dedicated teams for PICC placement
using ultrasound-guided insertion techniques is mandatory for creating both safe and cost-effective procedures for venous access.
Clinical Findings/Procedure
The placement of a PICC unit is a versatile concept that may be associated with a reduction in costs and improvement in the quality of
life of patients. After installation of the unit, we found an increase
in the number of PICCs placed, with a high rate of early placement
being observed for both ambulatory and bedridden patients. The
rate of complications remains unchanged. We also uncover issues
that need improvement: lack of documentation, particularly with
respect to the dates of the last dressing change and PICC removal, as
well as gaps in training for the proper care of PICCs.
Conclusion
Our experience suggests that the instalment of a PICC placement
unit is advantageous for the radiology department, our hospital,
and the patient. In addition, it is a cost-effective approach. We need
to make improvements in education and training regarding device
care.

P-629
Kommerell’s diverticulum causing the subclavian steal
syndrome
I. Paladini, R. Menozzi, P. Piazza, E. Epifani, A. Andreone, M. Fantoni,
C. Marcato, C. Rossi
Radiologia Interventistica, Azienda Ospedaliero-Universitaria di Parma,
Parma, Italy
A 48-year-old patient presenting with the subclavian steal syndrome
showed Kommerell’s diverticulum, right-sided aortic arch, and left
aberrant subclavian artery with a punctuate opening; an 8-mm balloon-expandable stent was placed with complete resolution of
symptoms.

P-630
Balloon angioplasty of the donor artery after microvascular
flap transplantation
U. Dzerkach1, I. Kalitko2
1Interventional Radiology, Innovation Surgery Clinic, Klin, Moskow
Region, Russian Federation, 2Vascular Surgery, Innovation Surgery
Clinic, Klin, Moskow Region, Russian Federation
Sometimes critical limb ischemia appears again after microvascular
flap transplantation. Restenosis of the donor and recipient arteries is
one of the main reasons of this complication.
PTBA helps us treat the patient and save the lower extremities.

Development and initial evaluation of PICC placement unit

P-631

J.S. Cardenas Herran, J.C. Rivera, R. Miron Mombiela, A. Talens,
F. Sauri, J. Vicetic
Radiology, Hospital General Universitario Valencia, Valencia, Spain

A case of a complex combination of femoropopliteal occlusive
disease and aortovenous fistula treated under the guidance of
the quantitative assessment of blood flow using color-coded
digital subtraction angiography

Learning Objectives
1. To review the current literature regarding peripherally inserted
central catheters (PICCs), including their proper technique,
indications, advantages, and disadvantages in the context of the
creation of a PICC placement unit at our institution.
2. To evaluate the experience of creating a PICC placement unit.
3. To assess differences before and after the instalment of the unit.
Background
PICCs are being increasingly used for the administration of chemotherapy, parental nutrition, and antibiotics in both ambulatory and
intrahospitalary settings, with a complication rate lower than that of
central venous catheters. We believe that the availability of trained

S. Iwakoshi, S. Ichihashi, K. Kichikawa
Radiology, Nara Medical University, Kashihara, Japan
A 70-year-old female with an ulcerated leg was treated by balloon
angioplasty and embolization of the aortovenous fistula under the
guidance of the parameter (area under the curve) given from colorcoded digital subtraction angiography, which reflected the blood
flow.
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P-632

P-636

Dissection and acute common femoral artery occlusion after
antegrade femoral puncture

Testicular atrophy following femoral artery pseudoaneurysm:
a rare complication

B. Rudenko, A. Shanoyan, F. Shukurov
Cath Laboratory, National Center for Preventive Medicine, Moscow,
Russian Federation

C.R. Williams, C. Chick, N. Goyal
Radiology, Royal Gwent Hospital, Newport, United Kingdom

SFA stenting. The antegrade femoral puncture resulted in the dissection of SFA and thrombosis. The guiding catheter was placed
through the right femoral retrograde access. Recanalization was
performed using the coronary technique. The long dissection was
covered by self-expanding stents in SFA and coronary stents below
the knee.

P-633
Use of a percutaneous puncture needle for true lumen re-entry
during subintimal recanalization of the superficial femoral
artery
A.M. Aborahma
Vascular Surgery, Tanta Faculty of Medicine, Tanta, Egypt
Re-entry is achieved by a percutaneous needle inside the lumen
at the proposed re-entry point, which creates an aperture in the
intima. Then, the antegrade wire is directed to this gap to slide
beside the needle for entering the true lumen.

P-634
Simultaneous antegrade/retrograde arterial access technique
for endovascular treatment of popliteal artery transection
Y.T. Kim1, N.Y. Yim2, H.O. Kim2, J.K. Kim2
1Radiology, Mokpo Hankook Hospital, Mokpo. Jeollanamdo, Korea,
2Diagnostic Radiology, Chonnam National University Hospital,
Gwangju, Korea

A retrograde common femoral access was established in a patient
for SFA angioplasty. Post-procedure, the patient developed a large
inguinoscrotal haematoma and a pseudoaneurysm, which was
treated with a thrombin injection. We report an unusual complication of a pseudoaneurysm resulting in testicular atrophy.

P-637
Immediate mechanical closure of femoral artery pseudoaneurysm with the MicroVascular Plug® in the setting of intraarterial thrombolysis
Y. Aboufirass1, H. Jalaeian2, D. D’Souza2, J. Golzarian2, R. Talaie2
1Faculty of Medicine, Université libre de Bruxelles, Brussels, Belgium,
2Interventional Radiology and Vascular Imaging, University of
Minnesota, Minneapolis, MN, United States of America
Treatment of common femoral artery pseudoaneurysm (FAP) in the
setting of concomitant intra-arterial thrombolysis is challenging.
We describe a novel technique of mechanically closing FAP with the
MicroVascular Plug® in a patient undergoing thrombolytic therapy
with successful clinical and angiographic results.

P-638
Needle connection technique for long Fem-pop occlusion
T.Y. Wu
Peripheral Vascular Medicine Department, Shin Kong Wu Ho-Su
Memorial Hospital, Taipei City, Taiwan

Despite the recent widespread use of endovascular treatment for
arterial traumas, the treatment/revascularization of popliteal artery
transection remains challenging. In this presentation, we report two
successful complex endovascular treatments for popliteal artery
transection through simultaneous retrograde/antegrade arterial
access and by snaring.

The 37 year-old male suffered from left big toe gangrene for years.
The arteriography revealed left SFA to tibial arteries long occlusion
and only collateral arteries to middle PTA and distal ATA observed.
The previous angioplasty attempt was failed and transfer to our hospital. We used the confluent balloon technique but still failed to re‐
enter. We used needle puncture through the two balloons and introduced the wire to make a connection.

P-635

P-639

Endovascular treatment of a true tibioperoneal trunk aneurysm with balloon-assisted coiling

Successful endovascular treatment of external iliac artery
dissection causing renal allograft dysfunction

H.A. Durmaz1, S. Akçalar2, K. Yavuz2
1Radyoloji, Dışkapı Yıldırım Beyazit EAH, Ankara, Turkey, 2Radyoloji AD,

R.S. Sagoo1, A. Diamantopoulos2, C. Imray3, F. Lam3, J. Harding1
1Department of Radiology, University Hospitals Coventry and
Warwickshire NHS Trust, Coventry, United Kingdom, 2Interventional
Radiology, Guy’s and St. Thomas’ NHS Foundation Trust, King’s Health
Partners, London, United Kingdom, 3Department of Surgery, University
Hospitals Coventry and Warwickshire NHS Trust, Coventry, United
Kingdom

Ankara Üniversitesi İbni Sina Hastanesi, Ankara, Turkey

A 59-year-old female presented right leg claudication. Peripheral
artery occlusive disease and a wide-neck tibioperoneal trunk bifurcation true aneurysm were detected by computed tomography angiography and treated with balloon-assisted coiling. Final
angiogram showed complete occlusion of the aneurysm without
complications.

We describe the diagnosis and endovascular treatment of external
iliac artery dissection shortly following renal transplantation; this
is a rare complication. This case emphasizes the high level of clinical suspicion needed to diagnose rare postoperative vascular complications and the importance of early interventional radiology
involvement.
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P-640

P-644

Post-traumatic acute occlusion of the brachial artery in a child:
management with an absorbable coronary stent

Recanalization of iliac vein thrombosis to treat pelvic congestion syndrome

R. Cervelli1, F. Daviddi1, L. Andreani2, F. Tomei3, I. Bargellini1,
R. Cioni4, D. Caramella5
1Diagnostic and Interventional Radiology, University of Pisa, Pisa, Italy,
2Orthopedics and Traumatology, University of Pisa, Pisa, Italy, 3Vascular
Surgery, University of Pisa, Pisa, Italy, 4Department of Oncology,
Transplants and Advanced Technologies in Medicine, Division of
Diagnostic and Interventional Radiology, Pisa, Italy, 5Diagnostic and
Interventional Radiology, Pisa University School of Medicine Cisanello
Hospital, Division of Diagnostic Imaging, Pisa, Italy

F. Petitpierre1, Y. Le Bras1, C. Marcelin1, N. Grenier1, C. Boutami2
1Radiology, CHU Bordeaux, Bordeaux, France, 2 Angiology, Clinique

A 9-year-old girl presented with traumatic Gartland III fracture
and short occlusion of distal brachial artery persistent after closed
reduction. Because of the arterial lesion location and calibre and
patient’s age, an absorbable coronary stent (3×28mm) was successfully deployed.

Radiation safety

P-641
Creation of a percutaneous iliofemoral arterial bypass graft in
a patient with a history of ligated left iliac arteries and failed
fem-fem surgical bypass due to gunshot injury
B. Arslan1, A. Baadh2, U.C. Turba1
1Vascular & Interventional Radiology, Rush University Medical Center,
Chicago, IL, United States of America, 2Radiology, Rush University
Medical Center, Chicago, IL, United States of America
Patient presenting with non-healing toe ulcer and a failed fem-fem
after ligation of the external iliac artery due to a gunshot wound.
Using a steerable sheath and a snare, an extravascular retroperitoneal connection was achieved and a successful iliofemoral bypass
was created.

P-642
Peaceful peripheral angioplasty turned bad
M. Vrtovec, D. Joldic, B. Banovic, Z. Banovic
Angiology Clinic, University Clinical Centre Ljubljana, Ljubljana,
Slovenia
At PTA of the peripheral bypass graft anastomosis stenosis, the balloon tire migrated distally and was retrieved. Rupture of the anastomosis occurred and was sealed with SG. At the ward, distal anastomosis ruptured, and a second SG was placed. Gangrene worsened,
and amputation was performed.

P-643
Complex subclavian artery aneurysm treated with flow-modulating stent
T. Szpotan, J. Ścibór
Medical Diagnostics, Wojewodzki Specjalistyczny Szpital im. Pirogowa,
Lodz, Poland
A patient presented with complex left subclavian artery aneurysm
and the vertebral artery, internal thoracic artery, and thyrocervical
trunk arising as its branches. The patient was treated using a flowmodulating stent, with excellent results and good flow through the
stent and aneurysm branches.

Mutualiste de Pessac, Pessac, France

We observed pelvic congestion syndrome with a non-refluent
gonadic vein after common iliac vein thrombosis with pelvic collateral path and anterograde opacification of the gonadic veins.
Recanalization of the thrombosis permitted a complete relief of the
pelvic congestion syndrome.

P-645
Patient radiation exposure during 4537 vascular interventional
procedures
D. Kuhelj1, U. Zdesar2, M. Kovacic1, D. Pekarovič1, N. Mekiš3,
D. Žontar4
1Clinical Radiology Institute, UMC Ljubljana, Ljubljana, Slovenia,
2Radiation Protection, Institute for Occupational Safety, Ljubljana,
Slovenia, 3Radiological Technology, Faculty of Health Sciences,
Ljubljana, Slovenia, 4Slovenian Radiation Protection Administration,
Ministry of Health, Ljubljana, Slovenia
Purpose
Radiation exposure of patients who underwent different vascular
interventional procedures during the 3-year period in a high-volume
tertiary center was assessed.
Material and methods
Dosimetric data for 4537 patients undergoing vascular interventional procedures between January 2012 and December 2014 were
assessed. Approximately a quarter of the procedures were diagnostic (1232 patients, 27.2%); angiography was performed in 1009
patients, followed by venography and adrenal venous sampling
(AVS). The most common therapeutic procedures were PTA (1169
patients, 25.8%), followed by stenting, embolization, TACE, and
others.
The aim of this study was identifying patients who could develop
skin injuries during vascular IR procedures. Air-kerma at the interventional reference point (K_IRP) was used as the peak skin dose
(PSD) estimate; questionnaires about possible skin changes were
sent to patients with PSD exceeding 3 Gy in May 2015.
Results
The threshold was exceeded in 145 patients (3.2%); 72 being alive
at the conclusion of the study have received questionnaires. Thirtyfive responded, with 10 reporting skin changes. The highest PSD
reached 19.96 Gy in a patient with three interventions; PSD exceeded
6 Gy in a single procedure in 40 patients. AVS was the only diagnostic procedure exceeding threshold (12.6% patients). The most common therapeutic procedure, exceeding 3 Gy, was Tc application and
embolization before SIRT (30%), followed by TIPS, EVAR, TEVAR, and
endovascular embolization in the abdominal/pelvic area (21.4%,
13.4%, 9.6%, and 3.5%, respectively).
Conclusion
Peak skin doses exceeded 3 Gy in 3.2% patients, most often in TIPS,
followed by EVAR, SIRT, TEVAR, and embolizations in the abdomen/
pelvic area. Some reported skin changes might be consistent with
radiation injuries.
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P-646
Proximal embolization of splenic artery in acute trauma: a
retrospective study comparing the Penumbra occlusion device
with other conventional coils or plugs
E. Jambon1, A. Hocquelet1, F. Petitpierre1, Y. Le Bras1, N. Grenier1,
F. Cornelis2
1Radiology, CHU de Bordeaux, Bordeaux, France, 2Radiologie Pr
Trillaud, CHU de Bordeaux, Pessac, France
Purpose
To compare intervention duration and scopy time for proximal
embolization of splenic artery in acute trauma using the Penumbra
occlusion device (POD) versus those using coils or plugs.
Material and methods
From February 2011 to October 2016, we retrospectively and consecutively included a total of 29 embolizations in 29 patients with
splenic injury grade I–IV of the American Association for Surgery
of Trauma classification (assessed by enhanced CT) without vascular injury and treated by proximal splenic artery embolization using
POD (n=12), coils (n=9), or plugs (n=8). To overcome bias in treatment choice, propensity score was used using inverse probability
weighting. Intervention duration and scopy time, treatment success,
complications, and cost were compared between the three groups.
Results
After weighting, the median intervention duration was significantly lower using POD (30 min) than using coils (60 min, P=0.0001),
but not using plugs (47 min, P=0.269). The median scopy time was
significantly lower using POD (11.5 min) than using coils (23.6 min,
P=0.0076) or plugs (16.5 min, P=0.049). Intervention duration, but
not scopy time (P=0.109) was higher using coils than using plugs
(P=0.004). The primary efficacy rate of vessel occlusion was 100%.
Six complications occurred: 2 regressive abscesses with POD, 1 with
plugs, and 2 material migrations with coils.
Conclusion
The POD system allows proximal embolization of splenic artery in
acute trauma with lower intervention duration or scopy times than
conventional coils with similar technical success.

P-647
Residual radioactivity in microcatheters after Y-90 radioembolization with glass and resin microspheres
C.C. Pieper, C. Meyer, T.M. Haslerud, H.H. Schild, S. Ezziddin
Radiology, University of Bonn, Bonn, Germany
Purpose
To determine the amount and distribution of residual radioactivity
within microcatheters after radioembolization.
Material and methods
Radioactivity within the microcatheter was measured after 15 resin
and 10 glass radioembolizations. Applied radioactivity ranged from
0.8 to 2.2GBq (mean 1.51GBq) for resin microspheres and 0.5 to
5.7GBq (mean 1.86GBq) for glass microspheres.
After microsphere application, microcatheters were flushed with
different flush volumes in groups of five catheters (group A: resin
spheres with 10cc, B: resin spheres with 50cc, C: resin spheres with
100ml, D: glass spheres with 100cc, and E: glass spheres with 200cc;
25 catheters in total). Microcatheters were then extracted and cut
into two segments [proximal 1/3 (45cm including hub) and distal
2/3]. Residual activity was measured in a calibrated activimeter and
compared between different amounts of flush volumes, radioembolization devices, and catheter segments.
Results
Retained radioactivity was generally low (<0.1% and <1% of injected
activity for resin and glass microspheres, respectively). Applied therapeutic activity did not correlate with retained activity. The amount
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of flush volume did not influence the level of retention. Retained
activity was significantly lower for resin than for glass microspheres
[proximal: mean 0.5MBq (range 0.1–1.9MBq) vs. 12.4MBq (1.8–
33.4MBq), p<0.0001; distal: 0.04MBq (0.0–0.2MBq) vs. 0.4MBq (0.01–
1.7MBq), p=0.008]. Significantly more radioactivity was retained in
the proximal than in the distal catheter segments (resin: p=0.007;
glass: p=0.005).
Conclusion
Residual radioactivity of microcatheters after radioembolization is
generally low and does not depend on the post-radioembolization
flush volume. Higher activity was observed after glass radiembolization compared with resin radioembolization. Residual activity is
mainly caused by retention in the proximal catheter, which should
therefore be handled with special care.

P-648
Measurement of radiation dose during a pulmonary percutaneous ablation procedure: a comparison between CT and CBCT
E. Geledan, A. Chemin, V. Catena, C. Le Rest, X. Buy, J. Palussière
Imaging Department, Institut Bergonié, Bordeaux, France
Purpose
To compare radiation skin dose while performing CT- (GE Optima
660) or CBCT-guided (Allura Philips) lung ablation procedures.
Material and methods
This study was conducted on an anthropomorphic RANDO
ALDERSON thoracic phantom. This phantom is made of tissueequivalent material for an X-ray of diagnostic quality.
Two dose detectors were used:
- MOSFETS detectors
- GAFCHROMIC films
The measurements were performed taking into consideration the
ablation of an easy-to-treat tumor (supine position, tumor less than
2 cm, and intraparenchymatous).
With CT: 3 helical acquisitions to cover the thorax (before, during,
and after ablation) and 6 acquisitions « smart step » to guide the
placement of the ablation device (3 slices of 2.5 mm around the
entry point).
With CBCT: 3 acquisitions of a volume set of images (roller mode
C-arm rotation of 180°, before, device in position, and after ablation)
and 5 min of scopy mode during device positioning.
Mean doses measured during the different acquisitions were cumulated to obtain the overall dose.
Results
Using CT, the measured dose was 7 mGy per helical acquisition and
less than 1 mGy during the guide mode (smart step).
Using CBCT, the measured dose was 4.75 mGy during each volume
set and 10.5 mGy for 5 min of scopy mode.
Conclusion
Considering a standard lung ablation procedure, radiation skin
doses measured on a phantom were similar (~25 mGy) irrespective
of the guidance method, CT or CBCT.

P-649
Factors affecting the efficacy of protection glasses during
interventional procedures
R.M. Sanchez, E. Vano, J.M. Fernandez-Soto
Medical Physics, Hospital Clinico San Carlos e Instituto de Investigación
Sanitaria del Hospital Clínico San Carlos, Madrid, Spain
Purpose
To analyse the protection efficacy of goggles during interventional
procedures.
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Material and methods
A phantom study is presented simulating the typical interventionalist position in an angiography laboratory. Optically stimulated luminescence (OSL) dosimeters were located at the phantom’s eye surface to measure the scatter dose with and without goggles when
the phantom head took different orientations. Four models of goggles equivalent to 0.75 mm Pb were tested. The efficacy for different
X-ray beam qualities (fluoroscopy and DSA) was studied.
Results
For the geometries tested, the right eye received half the dose
received by the left eye, and the dose protection factors (without/with googles) were between 1.5 and 1.8 for the right eye and
between 3.6 and 4.0 for the (most exposed) left eye. When the phantom head was rotated 35º opposite to the scatter radiation source,
the protection factor for the left eye dropped to 1.2 (goggles without lateral protection) and to 1.8 (goggles with lateral protection),
and for the right eye, the protection factor fell to 1.0–1.1 (i.e., no real
effective protection).
Conclusion
Measured protection factors are lower than expected for an equivalent thickness of 0.75 mm Pb, but geometric or head-scattered
radiation substantially limits the goggle efficacy depending on the
design of the goggle and the position of the physician’s head. For
the most exposed eye, a conservative reduction factor of 2 could be
appropriate to estimate eye lens dose using a non-protected dosimeter. A ceiling-suspended screen, if regularly and properly used,
allows better protection than goggles.

P-650
Are X-ray safety glasses mandatory for complex radiological
vascular interventions
M. Grau, R.P. Thomas, O. Eldergash, B. Schmuck, S. Bremer,
A. Chavan
Institute for Diagnostic & Interventional Radiology, Klinikum Oldenburg
AöR, Oldenburg, Germany
Purpose
The annual permissible radiation ocular lens dose has been reduced
to 20 mSv in the current European directive 2013/59/Euratom and is
to be implemented from February 2018. The aim of this study was
to evaluate the personal radiation dose for vascular interventions in
our department with special focus on ocular lens dose.
Material and methods
From May 2016 to October 2016, the personal radiation doses of 2
interventional radiologists and 4 angiography technicians were
prospectively recorded during a total of 206 interventions, which
included procedures such as TIPS, thoraco-abdominal stent-grafts
and complex Revascularizations. The position of the interventionalist and the technicians, type of intervention and fluoroscopy time
were recorded. Parameters evaluated were effective total body dose
measured by film dosimeter placed under the 0.5-mm lead apron,
hand dose measured by a ring thermoluminescent dosimeter (TLD)
and ocular lens dose measured by TLD placed in front of the safety
glasses.
Results
The ocular lens doses of the 2 interventionalists were 5 and 11 mSv
respectively in 6 months. Similarly, the hand dose of the 2 interventionalists was 47 and 56 mSv respectively. The total body dose for
both interventionalists was 0.6 mSv. Amongst the 4 technicians, only
the first assistant showed recordings of 0.3 mSv body dose, 2 mSv
ocular lens dose and 4 mSv hand dose.
Conclusion
The yearly ocular lens dose, particularly for interventionalists dealing with complex interventions could cross the permitted yearly

Abstract Book
limit set by the new Euratom directive. Therefore, X-ray safety
glasses would become mandatory for complex radiological vascular
interventions.

P-651
Fluoroscopy time, air kerma, complexity, and safety of the 10
most common procedures in an IR unit at a tertiary care center
J.A. Guirola1, V. Mayoral Campos2, C. Lahuerta1, P. Ruiz-Manzano3,
M.J. Gimeno-Peribáñez2, M.A. de Gregorio1
1Interventional Radiology, Minimally Invasive Techniques Research
Group (GITMI), Zaragoza, Spain, 2Radiology, HCU Lozano Blesa,
Zaragoza, Spain, 3Radiophysics Department, HCU Lozano Blesa,
Zaragoza, Spain
Purpose
To study the radiation dose received in patients in the 10 most common procedures performed in an IR unit of a tertiary care center.
Material and methods
During the years 2015 to 2016, a total of 6,675 IR procedures were
carried out in a tertiary care center (HCU Zaragoza). Ten most frequent procedures were selected: Portacath(PC) 20.3%, biliary
drainage(BDr) 13.6%, bronchial embolization(BE) 5.0%, carotid
stenting(CAS) 11.8%, Percutaneous Gastrostomy (PEG) 5,0%,
Chemoembolization(ChE) 10,3%%, Vascular recanalization(VR)
8,7%, Colonic Stenting(CS) 10.5%, Embolization of pelvic varicose
veins(EPV) 4.6% and TIPS 4.8%. In all cases data were collected
regarding age, sex, body mass, PDA, Air Kerma (AK), fluoroscopy
time (FT), procedure time (PT), procedure difficulty and complications. All cases that exceeded 2,000 mGy of AK were reviewed within
two weeks to investigate possible lesions in exposed areas.
Results
A total of 130 cases exceeded a radiation dose of 2,000 mGy of AK,
in which the CS had a higher radiation exposure (42.3%) in comparison with all procedures. The ChE, CS and TIPS were the most complex procedures in relationship with PT and difficulty, also presented
the higher FT (59.56 ± 233.00, 41.05 ± 31.03, 39.10 ± 28.16 minutes)
respectively. Only 4 patients presented pruritic erythematous-type
skin lesions (AK 7,177.50 ± 2,759.00mGy, high difficulty grade, TF
119.50 ± 27.58 minutes). Both were completely resolved in the course
of 15 days without any sequelae.
Conclusion
Dosimetric evaluation and close follow-up of patients in whom a
2,000 mGy of AK have been exceeded, is recommended to avoid
deterministic effects. In the other hand, in the case of higher complexity procedures a staff turnover is needed to reduce the total
radiation dose in the exposed personnel.

P-652
What interventional radiologists need to know about radiation
protection
J.M. Capilla Ampudia1, N. Santamaría Arribas2,
J.M. Hernández Atance1, A.F. Negoita1
1Radiología, Hospital Universitario de Fuenlabrada, Fuenalabrada,
Spain, 2Anaesthetic, Hospital Universitario de Fuenlabrada,
Fuenlabrada, Spain
Learning Objectives
To learn about patient and occupational radiation protection.
Background
In this poster, we provide a literature review of the radiation protection recomendations for patients and staff based on the most recent
articles.
Clinical Findings/Procedure
•
Definition of basic terms in radiation protection
•
Measure of ocupational and patient dose and its management
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Radiation protection tools, including architectural shielding
and equipment and personal protective devices
•
Techniques that reduce occupational exposure
•
Guidelines for patient radiation dose management, including
preprocedural planning, intraprocedural techniques, and postprocedural care
Conclusion
All interventional radiologists should have extensive knowledge of
radiation protection before entering the interventional laboratory in
order to protect patients, staff, and themselves by reducing the radiation dose.

P-653
ALARA principles for CT-guided infiltrations at DLP ≤ 30
mGycm
G. Widmann1, M. Fasser1, R. Bale2, W. Jaschke1
1Department of Radiology, Innsbruck Medical University, Innsbruck,
Austria, 2Clinic of Radiology, Medical University Innsbruck - SIP Department for Microinvasive Therapy, Innsbruck, Austria
Learning Objectives
To understand and implement as low as reasonably achievable
(ALARA) principles for CT-guided infiltrations.
Background
Reduction of radiation exposure is a major goal in diagnostic and
interventional radiology. However, CT-guided infiltrations of spinal
nerves, facet joints, and sacroiliac joints are frequently performed
using unnecessary high doses.
Clinical Findings/Procedure
CT-guided infiltrations usually follow this sequence: application
of a scout image, selection of the target area to be scanned by a
helical or axial planning scan, and targeting using step-wise needle control scans. When using a planning scan at 120 kV/80–85
mAs (CTDIvol 6.8–7.3 mGy) and control scans at 120 kV/33–40 mAs
(CTDIvol 2.9–3.5 mGy), dose length products (DLPs) of 62–78 mGycm
are achieved. In contrast, application of low-dose protocols using
planning and control scans at 80 kV/49 mAs (CTDIvol 1.4 mGy) may
provide DLPs of 12–22 mGycm, which allow for a substantial dose
reduction. The 80 kV/49 mAs images are sufficient for visualization of
the relevant bony landmarks.
Conclusion
CT-guided infiltration of the spine should be performed using a reference DLP of ≤30 mGycm. This is possible by the careful selection
of the scanned target area on the scout image and use of protocols
with 80 kV/49 mAs images.

Renal and visceral artery intervention
P-654
Treatment of inferior pancreaticoduodenal arcade aneurysms
in the setting of MALS: a 5-year experience
S.S. Desai1, S.A. Gupta1, A.A. Nemcek 2, S.A. Resnick 2
1Radiology, Northwestern Memorial Hospital, Chicago, IL, United
States of America, 2Interventional Radiology, Northwestern Memorial
Hospital, Chicago, IL, United States of America
Purpose
Median arcuate ligament syndrome (MALS) is a rare but often underdiagnosed cause of chronic celiac occlusion. Flow-related inferior
pancreaticoduodenal arcade (IPDA) aneurysms can often be challenging to manage.
Material and methods
Retrospective review of a single institution EMR from 1/1/2011 to
1/1/2016. Database included cases of pancreaticoduodenal arcade
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aneurysm, MALS, or idiopathic celiac stenosis. Eighty-seven cases
met primary criteria. MALS was seen in 21 cases.
Results
Of twenty-one (n=21) patients with aortography-confirmed MALS,
IPDA aneurysm was present in 6 (29%; mean age 58.7 years). Median
aneurysm size was 2.1 cm (1.6–3.2 cm). All cases presented symptomatically (6/6): 4 retroperitoneal hemorrhage and 2 acute abdominal pain. Additional visceral aneurysms other than IPDA (splenic,
right phrenic, and gastroepiploic) were identified in 3/6 cases of
IPDA aneurysm. Overall, 9/9 (100%) aneurysms were treated successfully (6 coil embolization, 2 coil/plug embolization, and 1 coil/stentgraft) and without procedure-related complications. All cases terminated with preserved collateral flow to the celiac axis.
MALS with chronic abdominal pain was successfully managed in
7/21 [33%, mean age 58 (36–84) years] cases via surgical ligament
release. Overall, 5/21 (24%) cases of MALS were incidentally identified post-hepatic transplant on routine surveillance imaging (sonography or MR angiography) [24%; mean age 57 (43–69) years] and
confirmed with subsequent aortography. Overall, 0/5 cases demonstrated incidental visceral aneurysms.
Conclusion
IPDA aneurysms seen in the setting of MALS can be treated using
endovascular techniques with a high success rate. MALS is likely
underdiagnosed and asymptomatic relative to true prevalence, as
demonstrated by high relative incidence in orthotopic hepatic transplant surveillance imaging.

P-655
Efficiency of percutaneous angioplasty for renal artery
stenosis (RAS): a 15-year single-center experience in a large
tertiary care center
H.I. de Sousa Guerreiro
Diagnostic and Interventional Radiology and Nuclear Medicine,
University Medical Center Hamburg-Eppendorf, Hamburg, Germany
Purpose
To retrospectively analyse data of 107 patients treated by percutaneous angioplasty (PTA) for renal artery stenosis (RAS) at a university
medical centre and to assess further into the therapeutical efficiency
of percutaneous renal artery revascularisation for RAS as well as the
role of other factors such as patient selection and degree of stenosis
in the clinical outcome.
Material and methods
A total of 115 PTAs were analysed. In total, 107 patients with a haemodynamically relevant RAS underwent PTA via the femoral
approach. Eight patients underwent bilateral PTA. Short- and longterm clinical data were retrospectively analysed. Creatinine and
blood pressure levels at different time points were collected and statistically analysed. Clinical outcomes, complication rates, and longterm oral therapy adaptations were taken into consideration.
Results
The procedure was technically successful in 100% cases. Four
patients presented with periprocedural renal artery dissection.
Among the 50 patients presenting with an increased creatinine level
before the procedure, 19 showed a successful long-term reduction.
Thirty-eight patients presented with long-term stable creatinine
levels and only 7 patients had a deterioration in the renal function
despite the intervention. Forty-three patients showed a reduction in
blood pressure after the procedure and 53 maintained stable levels
during the follow-up.
Conclusion
Percutaneous renal artery revascularisation is a safe and effective
therapeutical technique and should be considered in patients with
haemodynamically relevant RAS to reduce the clinical deterioration
associated with renal artery obstruction.
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Pancreaticoduodenal artery aneurysm associated with median
arcuate ligament compression: our experience with endovascular treatment and review of the literature
Y.J. Lee1, A.W. Park 2, J.F. Angle2, K. Hagspiel1, S. Sabri1, A. Uflacker1,
P.T. Norton1
1Radiology and Medical Imaging, University of Virginia School of
Medicine, Charlottesville, VA, United States of America, 2Radiology,
University of Virginia Hospital, Charlottesville, VA, United States of
America
Purpose
Pancreaticoduodenal artery (PDA) aneurysms require prompt treatment due to high risk of rupture. Overall, 3%–18% of PDA aneurysms
are associated with extrinsic compression of the celiac artery by the
median arcuate ligament (MALC). We review the clinical presentation, endovascular treatment, and outcomes of patients treated with
this constellation at our institution and review the English literature.
Material and methods
Nine patients with 10 PDA aneurysms associated with celiac axis stenosis due to MALC who underwent endovascular treatment were
included. The English literature from 1978 on was reviewed for PDA
aneurysms exclusively associated with MALC.
Results
Five of the nine patients presented with rupture. Initial embolization was successful in 7/9 patients. Two patients had to undergo successful repeat embolization because vasospasm did not allow aneurysm exclusion initially. Both were treated successfully. Celiac stenosis was treated in none of the patients. Follow-up imaging was available for 5 patients. Median follow-up was 39 months (1 month to
8 years) without recurrent or new symptoms, including those suggestive of mesenteric ischemia and without recurring aneurysms
on imaging. All but two aneurysms were located in the immediate
vicinity of bifurcations. Analysis of 70 case reports from the literature
was in agreement with the findings of this cohort. Only 21.4% (15/70)
of the reported aneurysms underwent concomitant celiac axis stenosis treatment.
Conclusion
Our cases and the review of literature suggest that both ruptured
and incidentally found PDA aneurysms are successfully treated with
endovascular embolization without concurrent celiac axis treatment
regardless of the size.

P-657
Endovascular treatment of true visceral arterial aneurysms:
a single-center experience
Y.J. Lee1, A.W. Park1, K.D. Hagspiel1, S. Jeong2, S.S. Sabri1,
L.R. Wilkins1, J.F. Angle1, K.J. Cherry3, A.H. Matsumoto1
1Radiology and Medical Imaging, University of Virginia School of
Medicine, Charlottesville, VA, United States of America, 2Radiology,
Asan Medical Center, University of Ulsan College of Medicine, Seoul,
Korea, 3Vascular and Endovascular Surgery, University of Virginia
School of Medicine, Charlottesville, VA, United States of America
Purpose
To review the initial and mid-term follow-up outcomes of the endovascular management of true visceral artery aneurysms (VAA) and
share our technical strategies.
Material and methods
Between 2003 and 2015, we performed endovascular treatment in
47 patients with a diagnosis of 52 true VAAs. Any case of the visceral
artery pseudoaneurysm (VAPA) was excluded. This study was performed retrospectively with IRB approval.

Abstract Book
Results
Aneurysms were noted in multiple locations: splenic artery (n=19),
pancreaticoduodenal arcade (n=10), renal artery (n=8), hepatic
artery (n=7), celiac artery (n=5), superior mesenteric artery (n=1),
inferior mesenteric artery (n=1), and left gastric artery (n=1). Twelve
VAAs (23.0%) were symptomatic at initial presentation: rupture
(n=5), abdominal pain (n=5), back pain (n=1), and flank pain (n=1).
Various embolic materials were used, including coils, glue, covered
stents, glue, and Onyx. The endovascular treatment of VAAs was
technically successful in 94.2% (49/52). There was no periprocedural
mortality related to endovascular treatment. Post-procedural complications occurred in 11 VAAs: Society of Interventional Radiology
grade A minor (n=3), grade B minor (n=3), grade C major (n=2),
and grade D major (n=3). Mean follow-up duration was 4.7 years
(1 month to 13 years). Postprocedural CTA was obtained in 92.3%
(48/52) of patients within 30 days.
Conclusion
VAAs can be successfully treated with endovascular interventions
with high clinical success rates, low periprocedural morbidity, and
favorable results at the mid-term follow-up.

P-658
Combination of the double-microcatheter technique and
triple-coaxial system in coil packing for visceral artery
aneurysms
T. Goto, M. Shimohira, T. Hashizume, K. Ohta, K. Suzuki, Y. Sawada,
Y. Shibamoto
Radiology, Nagoya City University Graduate School of Medical
Sciences, Nagoya, Japan
Purpose
When performing coil packing for visceral artery aneurysms (VAAs),
it is sometimes difficult to preserve patency of the parent artery,
especially in wide-necked aneurysms. On the other hand, the double-microcatheter technique has been reported to be effective in
preventing coil migration, and the triple-coaxial system has been
shown to be useful in preventing the kicking back of a microcatheter. The purpose of this study was to assess the feasibility of combining these two techniques in coil packing for VAAs.
Material and methods
Fourteen VAAs (8 splenic, 4 renal, 1 common hepatic, and 1 anterior
superior pancreaticoduodenal aneurysms) in 13 patients were evaluated. They were treated with coil packing using both the doublemicrocatheter technique and triple-coaxial system. The median size
of VAAs was 15 mm (range, 8–29). Eleven of them were diagnosed as
wide-necked aneurysms based on the calculation of the dome/neck
ratio. Technical success rates, complications, and clinical outcomes
were evaluated. Technical success was defined as completion of the
coil packing. Occlusion of VAAs was evaluated using time-resolved
magnetic resonance angiography (TR-MRA).
Results
Coil packing for VAAs was performed successfully in all lesions (technical success rate: 100%). The median packing density was 23%
(range, 16–40). There was no major complication related to coil
packing. Follow-up TR-MRA could be performed in 12 VAAs of 11
patients with a mean follow-up period of 8 months (range, 3–12),
and complete occlusion was observed in 10 VAAs (83%).
Conclusion
Combination of the double-microcatheter technique and triplecoaxial system appears to be a feasible method in coil packing for
VAAs.
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P-659
Endosaccular packing for visceral artery aneurysms with
adjunctive techniques: long-term outcomes
A. Hara, M. Maruno, H. Kiyosue, S. Tanoue, N. Hongo, S. Matsumoto,
H. Mori
Radiology, Oita University Faculty of Medicine, Yufu, Japan
Purpose
To evaluate immediate and long-term outcomes of endosaccular
packing with adjunctive techniques for visceral artery aneurysms
(VAAs).
Material and methods
We reviewed 28 patients with unruptured VAAs, including 15 splenic,
11 renal, 1 gastroduodenal and 1 pancreaticoduodenal artery aneurysm (AN), who underwent endosaccular packing in the previous 9
years. In all patients, adjunctive techniques, including balloon-assist,
stent-assist and multiple-catheter techniques, were applied to preserve parent arteries and/or major branches. The mean maximum
diameter of ANs was 15.8mm. All cases were followed up by digital
subtraction angiography and/or MR angiography. The geometric
factors of ANs, immediate occlusion rates, complications and longterm outcomes were evaluated. The relationships between geometric factors of ANs, packing density and outcomes were also statistically analysed.
Results
All patients were successfully embolised without any complications. Angiography immediately after embolisation revealed complete occlusion (CO) in 13, neck remnants (NRs) in 11 and dome filling
(DF) in 4 patients. During follow-up (mean 36 months), all patients
with CO showed no recurrence. Patients with NRs included stable or
decreased residual NRs in 8 and became DF because of coil compaction in 3 patients. Patients with DF included stable or decreased DF
in 3 and had enlarged DF in 1. Two patients showing coil compaction
were re-treated by endosaccular embolisation. There was no statistical relationship of the stable occlusion status with any geometric
factors of ANs or packing density.
Conclusion
Endosaccular packing with adjunctive techniques is effective for
VAAs. Immediate complete occlusion promises long-term efficacy.
Although 86% of patients were stable after embolisation, careful
imaging follow-up is required for patients with NR and DF.

P-660
Coronary stentgraft implantation for the management of acute
visceral arterial bleeding
P.P. Goffette1, O. Ciccarelli2, P.-F. Laterre3, X. Wittebole3,
L. Coubeau2
1Radiologie Interventionnelle et Vasculaire Neuroangiographie
Thérapeutique, Cliniques Universitaires Saint-Luc-UCL, Brussels,
Belgium, 2Abdominal Transplant Department, Cliniques Universitaires
Saint-Luc-UCL, Brussels, Belgium, 3Intensive Care, Cliniques
Universitaires Saint-Luc-UCL, Brussels, Belgium
Purpose
To evaluate the immediate and long-term efficacy of coronary stentgraft for emergent treatment of acute arterial visceral bleeding.
Material and methods
Over a 5-year period, 20 shock patients (median age 66 years)
because of acute arterial hemorrhage following surgery (n=10:
hepatic 7, renal 2, and GDA 1) or ruptured false aneurysms (n=10:
splenic 4, pulmonary 3, and hepatic 3) were treated with emergent
Graftmaster stent implantation. All patients were contraindicated
for arterial sacrifice because of the major risk of end-organ ischemia.
The Graftmaster stent (Abbott, Santa Clara, CA, USA), a flexible balloon-expandable coronary stentgraft ranging from 3 to 5 mm in
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diameter, is primarily recommended for PTA-related coronary arteries rupture or aneurysm. All procedures were performed using a 6-Fr
sheath to introduce the 0.014 monorail stent system.
Results
The procedure succeeded technically in 19 of 20 patients (95%).
Major bleeding ceased immediately after stentgraft implantation
in 16/19 patients (84%). In the 3 remaining patients, stent overdilation by 1 mm allowed completion of the arterial repair. No procedure-related complication occurred and the 30-d mortality was 0%.
During the follow-up (median 3 year), no recurrent bleeding or sepsis occurred. The survival rate was 89% and 2 patients died from
unrelated causes. Among the 17 patients followed by CT angiography or DSA (median 30 month), stent patency with preserved distal
perfusion was present in 14 (82%) patients. Asymptomatic occlusion
of hepatic or mesenteric stents occurred in 3 patients.
Conclusion
Implantation of coronary Graftmaster stent is highly efficacious for
managing acute hemorrhage of small/medium-sized visceral arteries with an acceptable long-term patency.

P-661
Embolization of renal angiomyolipoma using a n-butyl-cyanoacrylate adhesive
E. Casula1, E. Nuñez Peynado2, E. Lonjedo2, J. Gomez Valdes2,
A. Ruiz Guanter2
1Radiology, Hospital Dr Peset, Valencia, Spain, 2Vascular and
Interventional Radiology, Hospital Universitario Doctor Peset, Valencia,
Spain
Purpose
To evaluate the safety of transarterial embolization (TAE) of angiomyolipoma (AML) using n-butyl-cyanoacrylate.
Material and methods
Seven patients with AML (all female) and a median age of 40 years
(range 27–60) underwent TAE using an n-butyl-cyanoacrylate adhesive between January 2014 and January 2016.
Two of the 7 patients presented with acute hemorrhage. In all procedures, a 4- or 5-Fr catheter was introduced in the renal artery, and
we performed supraselective catheterization with a 2.4-Fr microcatheter into the tumor-feeding artery.
We described the clinical scenario, radiological images, technical
success rate (devascularization rate of ≥90%), radiological success
rate (any reduction tumor size and abnormal blood vessels), and
complications.
Results
Technical success was achieved in all patients. At the mean followup of 12 months, the mean size reduction was from 6 cm to 3.5 cm
(large diameter) after embolization. Decreased tumor size was
achieved in all patients (100%) during the mid-term follow-up.
Cortical infarctions of about one-third of the circumference of the
embolized kidneys could be detected on follow-up examinations,
but all patients had a normal total kidney function. The bleeding
was primarily stopped in all patients.
Unplanned repeated embolization or surgery was not required during this period. None had recurrence of tumor bleeding or rupture
during follow-up.
Self-limiting postembolization syndrome (including abdominal
pain, cramping, fever, nausea, and vomiting) developed following
100% of embolizations. No procedural mortality was reported.
Conclusion
Transarterial embolization of angiomyolipoma using a n-butyl-cyanoacrylate is a safe, relatively fast, and effective technique that demonstrates low rates of serious complications.
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P-662
Prognostic factors of transarterial embolization for hemostasis
after pancreaticoduodenectomy
T. Kugiyama, M. Koganemaru, K. Fujimoto, A. Kuhara, T. Abe
Radiology, Kurume University School of Medicine, Kurume, Japan
Purpose
To retrospectively evaluate prognostic factors and complications
related to transarterial embolization (TAE) for hemostasis after pancreaticoduodenectomy (PD).
Material and methods
Twenty-two patients (20 men and 2 women; mean age, 67 years)
with post-PD hemorrhage underwent TAE. Mortality and major complications following TAE were evaluated according to age, sex, primary disease, bleeding artery, hemorrhagic shock, and decrease in
hemoglobin from before surgery to onset of TAE.
Results
Technical and clinical success rates were 96% (21/22) and 73%
(16/22), respectively. Bleeding was controlled in 21 patients,
although 3 patients required repeat embolization. Major hepatic
complications occurred in four patients: hepatic failure in one (5%)
and hepatic abscess in three (14%). The mortality rate was 14%
(3/22). Bile duct cancer cases had hepatic abscesses without death
(n=3), hepatic failure result in death (n=1, Fisher test, P=0.032),
respectively. Decrease in serum hemoglobin levels in nonsurvivors (mean, 8.3 mg/dL) were significantly greater than those in survivors (mean, 3.5 mg/dL) (P<0.05). The rate of complications was
higher in patients with bile duct cancer (56%, 5/9) than in those with
other cancers (8%, 1/13) (P<0.05). Bleeding artery was associated
with hemorrhagic shock. Among patients with hemorrhagic shock
at onset of TAE, fewer had bleeding from the gastroduodenal artery
(GDA) stump (1/7) than those from other arteries (8/15). We could
save all the patients who had bleeding from the GDA stump.
Conclusion
Various patient conditions defined their prognosis and complications. In addition, in patients with bile duct cancer, postoperative
follow-up is essential.

P-663
Selective arterial embolization of renal tumor in a hybrid operating room simultaneously with laparoscopic partial nephrectomy: a new approach in renal surgery
L. Besnier1, A. Bouvier1, P. Bigot2, A.R. Azzouzi2, C. Aubé1
1Radiology Department, Angers University Hospital, Angers, France,
2Urology Department, Angers University Hospital, Angers, France
Purpose
Laparoscopic nephron-sparing surgery (LNSS) is the standard of care
for tumors confined to the kidney. Supraselective tumoral embolization (STE) allows limiting operative bleeding without renal ischemia.
However, surgical excision can be difficult because of adherent perirenal fat or in case of delayed surgery due to the occurrence of postembolization perilesional edema.
Here we describe a new concept for treating kidney tumors using a
hybrid operating room to perform STE simultaneously with LNSS.
Material and methods
We treated 40 patients with localized renal tumors with a moderateto-high complexity RENAL score. STE was performed in the hybrid
operating room simultaneously with LNSS without dissection and
clamping of the renal pedicle. A 3D renal arteriography was performed to precisely identify the tumor vascularization, and an endovascular guidance software was used in order to limit radiation and
iodine injection.
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Results
Mean size of the tumor was 3.2 (range, 1.5–8) cm. Mean operative time was 80 minutes, and mean blood loss was 141 ± 155 mL.
Post-embolization control 3D arteriography confirmed healthy
renal parenchyma in all patients. No postoperative complications
occurred. Mean hospital stay after the procedure was 4 ± 1 days.
Conclusion
Combined approach, including STE and LNSS, in a hybrid operating
room is a new zero ischemia method, which reduces the complexity of the surgery, limits injury to the kidney, and increases patient
safety.

P-664
Complications of ultrasound-guided renal core biopsy
P. Kauhanen1, S. Suoranta1, E. Oksala1, P. Karhapää2, H.I. Manninen1,
S. Rautiainen1
1Clinical Radiology, Kuopio University Hospital, Kuopio, Finland,
2Internal Medicine, Kuopio University Hospital, Kuopio, Finland
Purpose
Accurate histopathology of kidney disease is crucial in modern treatment strategies. This is obtained by image-guided core biopsy,
which is considered as a safe procedure. The purpose of this study
was to define the complication rate of ultrasound (US)-guided renal
biopsy and identify possible risk factors for complications.
Material and methods
This retrospective study was approved by the local ethics committee. Altogether 275 consecutive percutaneous renal parenchymal
biopsies (n=235, age 4–84 years) were performed at a tertiary care
center (Kuopio university hospital) between Jan 2013 and Mar 2016.
Biopsies were performed with 14–18 G biopsy needles by general
radiologists. Postprocedural complications were divided based on
severity as follows: minor (pain, hematuria, and wound bleeding),
moderate (aforementioned reasons + extended hospital care), or
major (blood transfusion/embolization).
Results
Average of 4.3 (1–12) samples were obtained per kidney. Altogether
1.8% (5/275) biopsies resulted in major complications: one pseudoaneurysm and two active bleedings were treated by endovascular
embolization. Moderate complications occurred in 2.2% (n=6) and
minor in 18.2% (n=50) cases. Risk factors for any complications were
as follows: young age (p=0.018) and decreased renal cortical thickness (p=0.042). Only statistically risk factor for major and moderate
complications in our data was decreased hemoglobin (p=0.047). The
number of samples or blood pressure did not affect the complication rate.
Conclusion
US-guided renal biopsy is a minimally invasive procedure with a
low rate of major complications. Nevertheless, severe complications
such as active bleeding are possible and careful monitoring during
and after the procedure is mandatory. In addition, the availability of
endovascular embolization is important.

P-665
Endovascular management of iatrogenic renal vascular injuries
W. Zhang, Z.P. Yan, J. Luo
Interventional Radiology, Fudan University Zhongshan Hospital/
Shanghai Image Medical Institute, Shanghai, China
Background
Percutaneous nephrolithotomy (PCNL) is the preferred approach for
managing large and/or complex kidney stones. Bleeding is the most
common significant complication with a potential of causing major
morbidities.
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Clinical Findings/Procedure
From 2010 to 2015, 28 patients were treated with superselective renal artery embolization for iatrogenic arterial kidney bleeding, including diagnostic angiography, in our hospital. PCNL (n
= 26), nephron-sparing surgery (NSS, n = 2). Embolization materials included a mixture of cyanoacrylate and lipiodol, coils, and
Spongostan. We analyzed the angiographic appearances of the vascular lesions that caused hemorrhages and treatment outcomes for
endovascular embolization.
Three patients (10.7%) had no angiographic findings to account
for the hemorrhage; their condition improved after conservative
treatment. Twelve patients (42.9%) had pseudoaneurysms, four
(13.8%) had an arteriovenous fistula (AVF), five (17.9%) had a pseudoaneurysm and an AVF, three (10.7%) had a pseudoaneurysm and
an arteriocaliceal fistula (ACF), and one (3.6%) had a pseudoaneurysm, an AVF, and an ACF. Seven cases involved more than one vessel. Technical success was achieved in all the cases. Clinical success
was achieved in 24 cases. One patient with pseudoaneurysms after
PCNL involving the accessory renal artery needed a second treatment to stop bleeding. No major complications requiring intensive
care treatment were encountered during the procedures. No patient
required emergency surgery or subsequent surgical treatment. The
renal function--creatinine before and after treatment has no statistical difference.
Conclusion
Superselective renal artery embolization is a safe and effective procedure for the treatment of iatrogenic renal vascular injuries and can
be proposed as a first-line treatment.

P-666
Review of prophylactic embolization of renal artery pseudoaneurysms detected by early postoperative CT after partial
nephrectomy
S. Morita, H. Yamazaki, K. Endo, S. Suzaki, S. Sakai
Department of Diagnostic Imaging and Nuclear Medicine, Tokyo
Women’s Medical University Hospital, Tokyo, Japan
WITHDRAWN

P-667
Endovascular methods for treating renal artery aneurysms
(RAA)
E. Phelan, J.P. Das, M. Lee
Interventional Radiology, Beaumont Hospital, Dublin, Ireland
Learning Objectives
To delineate different endovascular methods for treating renal artery
aneurysms (RAAs), including covered stent use, aneurysm coiling,
balloon-assisted coiling, stent-assisted coiling, and flow diverter use.
Background
RAAs account for 15%–22% of visceral artery aneurysms. Routine
use of CT and MR imaging has led to an increased diagnosis of RAAs.
Based on the location and morphology, RAAs can be classified as
saccular, fusiform, aneurysmal, and intrarenal microaneurysms.
These aneurysms have a female predilection and demonstrate a
higher incidence in patients with fibromuscular dysplasia and hypertension. Less than 50% of patients are symptomatic, but symptoms
such as rupture, arterial thrombosis, abdominal pain, and hematuria may develop. RAA rupture is rare, with a reported incidence of
0%–10%. Rupture incidence appears to be high in large aneurysms
(>2 cm) and in pregnant women. Rupture mortality is approximately
50% for the mother and 90% for the fetus.
Clinical Findings/Procedure
RAAs can be treated with surgical or endovascular approaches with
the common endpoint of preventing aneurysmal expansion and
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rupture by excluding the aneurysm from the arterial circulation
and pressure. Management depends, in part, on the location of the
aneurysm but is also determined by factors, including patient age
and sex, severity of hypertension, anticipated pregnancy, and anatomic features of the aneurysm, including size.
Conclusion
Based on our experience of treating over 20 RAAs, we will depict different endovascular methods for treating RAAs, including covered
stent use, aneurysm coiling, balloon-assisted coiling, stent-assisted
coiling, and flow diverter use.

P-668
Embolisation of gastrointestinal bleeding after open surgery
A.B. Varava1, S.L. Malov2
1Department of Endovascular Diagnostic and Treatment Methods,
Vishnevsky Institute of Surgery, Moscow, Russian Federation, 2IR, A.V.
Vishnevskiy Research Institute of Surgery, Moscow, Russian Federation
Learning Objectives
We want to share our successful experience in embolisation of acute
bleeding and compare our experiences with those of other leading
experts.
Background
From 2012 to 2016, we performed 47 interventions on GI bleeding after pancreatic resection. In 2 cases, we did not find any
extravasation.
Clinical Findings/Procedure
We performed angiography twice to determine the bleeding area
in 2 patients; we completed repeated interventions with embolisation of the bleeding vessel. We had 2 cases of serious complications when using histoacryl: anastomotic leakage and distal embolism of histoacryl in arteria ileocolica with cecum necrosis. In all the
cases, after embolisation, we obtained an immediate result; recurrent bleeding in the early post-embolisation period was successfully
stopped twice. We used PVA, coils, histoacryl + lipiodol, plugs, stent
grafts and their combination. When possible, we performed CTA
before angiography. Three patients showed another origin of bleeding after successful embolisation of bleeding; this was associated
with acute pancreatitis.
Conclusion
Emergency embolisation of acute bleeding after pancreatic surgery
may be a method of choice, excluding relaparotomy and reducing
mortality in patients with GI bleeding.

P-669
Adding value to preoperative superselective transarterial
embolization using 3D-rotational angiography and cone-beam
CT before laparoscopic partial nephrectomy
S.-W. Hung, Y.-T. Lin, M.-C. Liu
Radiology, Taichung Veterans General Hospital, Taichung, Taiwan
Learning Objectives
1. To understand the role of preoperative superselective transarterial embolization of renal tumors in laparoscopic partial
nephrectomy.
2. To become familiar with the usage of 3D-rotational angiography
for preoperative transarterial embolization of renal tumors.
3. To understand when and how to use cone-beam CT for avoiding
non-target embolization.
Background
Superselective transarterial embolization (STAE) of renal tumors
has been pointed out to have benefits before laparoscopic partial
nephrectomy (LPN). The aim of this study is to present the usage
of combined 3D-rotational angiography (3DRANG), cone-beam CT
(CBCT), and STAE as a preoperative adjunct before LPN.
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Clinical Findings/Procedure
From April 2015 to September 2015, 28 cases of LPN had been
undertaken with preoperative STAE using 3DRANG and CBCT. These
comprised 18 male and 10 female patients with a mean age of 57±11
(min: 36; max: 73) years. Technical success was 100% using the 2.6 Fr
microcatheter. The mean greatest diameter of tumor was 3.35±2.4
(min: 0.6; max: 14.7) cm. No immediate or short-term complication
was observed.
Conclusion
STAE is a feasible and safe minimally invasive interventional procedure. By the combined usage of 3DRANG and CBCT, more precise
excision and lesser complications in LPN have been achieved.

P-670
Endovascular management of iliac artery dissection during
renal transplantation
M.J. Maddock, J. Harding
Interventional Radiology, University Hospital Coventry and
Warwickshire, Coventry, United Kingdom
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P-673
Can segmental arterial mediolysis (SAM) and cystic medial
necrosis (CMN) coexist?
N.B. Mani1, J. Gould1, E.T. Hall1, M.D. Darcy2
1Division of Interventional Radiology, Mallinckrodt Institute of
Radiology, Washington University School of Medicine, St. Louis, MO,
United States of America, 2Interventional Radiology, Mallinckrodt
Institute of Radiology, Washington University School of Medicine,
St. Louis, MO, United States of America
A 53-year-old female with a history of aortic valve replacement for
CMN presented with acute anemia from intrabdominal hemorrhage.
CT angiography revealed a bleeding pseudoaneurysm in the gastroduodenal artery along with multiple fusiform aneurysms/irregularities in the jejunal arcade consistent with SAM. Embolization was succesfully performed.

P-674

We present a renal failure patient who received a donor kidney complicated with flow-limiting external iliac dissection.
We demonstrate through our case that this rare complication can be
successfully managed with endovascular techniques that salvage a
failing donor kidney.

P-671
Treatment of a hepatic artery aneurysm in a patient with
segmental arterial mediolysis using the pipeline embolization
device
R.N. Srinivasa, E. Hyatt, C. McDougall, M. Chamarthy, J. Barr,
S.P. Kalva
Radiology, University of Texas Southwestern Medical Center, Dallas, TX,
United States of America
A 62-year-old male with segmental arterial mediolysis involving
the celiac and hepatic arteries developed a proper hepatic artery
aneurysm that was treated with a flow diverter (pipeline embolization device). The hepatic artery remained patent and the aneurysm
thrombosed on follow-up.

P-672
Endovascular management of acute SMA occlusion occurred
during the transcatheter aortic valve implantation (TAVI)
procedure
E. Sugihara1, S. Kawamoto1, M. Yamakawa2, E. Kashiwagi1
1Radiology, Osaka General Medical Center, Osaka, Japan, 2Diagnostic

Imaging, Osaka General Medical Center, Osaka, Japan

Acute occlusion of the SMA trunk with “movable” calcified plaque
occurred during the TAVI procedure. Percutaneous balloon angioplasty and stenting of the SMA trunk were successfully performed
through the retrograde approach via the mesenteric arterial arcade.

Ruptured pancreaticoduodenal arcade aneurysms with
segmental arterial mediolysis treated by transcatheter coil
embolization
O. Ikeda1, Y. Tamura2, M. Eguchi1, Y. Yamashita1
1Diagnostic Radiology, Kumamoto University Graduate School of
Life Sciences, Kumamoto, Japan, 2Diagnostic Radiology, Kumamoto
University Hospital, Kumamoto, Japan

Ruptured pancreaticoduodenal arcade aneurysms without celiac
artery stenosis underwent transcatheter coil embolization in
patients with segmental arterial mediolysis. The changed morphology of another aneurysm and the string of beads sign from the surrounding arteries could be checked readily.

P-675
Endovascular treatment of spontaneous gastroduodenal
artery rupture after arterial chemoport insertion
J.M. Lee1, J. Ohm2, C.H. Kang3, W.-H. Lee4, S.B. Yang5
1Radiology, SoonChunHyang University Bucheon Hospital, Bucheon,
Korea, 2Radiology, Chungnam National University Hospital, Daejeon,
Korea, 3Radiology, Gangneung Asan Hospital, Gangneung, Korea,
4Radiology, SoonChunHyang Hospital, Cheonan, Korea, 5Radiology,
SoonChungHyang University Hospital, Gumi, Korea
A 68-year-old man who had inserted an arterial chemoport for
HCC treatment was admitted to our hospital with hematemesis. CT
showed that the coil protruded into the duodenum with gastroduodenal artery rupture, and successful treatment was achieved with
a stentgraft.

P-676
Exclusion of a highly angulated post-pancreatitis pseudoaneurysm of the superior mesenteric artery via the brachial artery
M. Hennessy1, M. Philippou2, K. Hussey1
1Interventional Radiology, Queen Elizabeth University Hospital,
Glasgow, United Kingdom, 2Interventional Radiology, Gartnavel
General Hospital, Glasgow, United Kingdom
We present the successful endovascular management of a post-pancreatitis pseudoaneurysm of SMA. Due to angulation, a 360 degree
loop of a microcatheter was deliberately formed in the ‘sac’ to allow
passage to the SMA beyond the neck of the pseudoaneurysm.
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P-677

P-681

Aneurysm at the left renal arterial bifurcation: successful treatment with a flow-diverting stent

Through-and-through wire technique for endovascular
treatment with AVP in high-flow renal AVF: a case report

R.H. Portugaller, M. Eibisberger, H.A. Deutschmann
Neuroradiology, Vascular and Interventional Radiology, Medical
University Graz, Univ. Clinic of Radiology, Graz, Austria

M.M. Nakano, E. Sohgawa, M. Hamuro, M. Nango, A. Jogo,
S. Hamamoto, A. Yamamoto, Y. Miki
Department of Diagnostic and Interventional Radiology, Osaka City
University Graduate School of Medicine, Osaka, Japan

A 59-year-old woman presented with a 26 mm left renal arterial
aneurysm. She was treated with a 6/30 mm flow-diverting stent. At
the 1-year follow-up CT control, the aneurysm was markedly thrombosed and a major side branch was freely perfused from the aneurysm base.

We describe a case of high-flow renal AVF successfully isolated with
AVP and coils. The through-and-through wire technique was useful for the stabilization of a guide catheter and made it possible to
deploy AVP from a draining vein.

P-678

P-682

Tubular aneurysm of the hepatic artery: successful treatment
with a flow-diverting stent

Spontaneous gastroduodenal artery pseudoaneurysm
hemorrhage embolized from the backdoor with coils

R.H. Portugaller, M. Eibisberger, H.A. Deutschmann
Neuroradiology, Vascular and Interventional Radiology, Medical
University Graz, Univ. Clinic of Radiology, Graz, Austria

A. Ricoeur1, V.G. Helyar1, A. Diamantopoulos2
1Interventional Radiology, Guy’s and St Thomas’ NHS Foundation Trust,
London, United Kingdom, 2Interventional Radiology, Guy’s and St.
Thomas’ NHS Foundation Trust, King’s Health Partners, London, United
Kingdom

In a 69-year-old patient, a 2cm wide tubular aneurysm extended
along the common hepatic artery. A 10/80mm flow-diverting stent
was implanted successfully. At the 1-year follow-up, the aneurysm was completely thrombosed and the gastroduodenal and left
hepatic arteries remained patent.

P-679
Flow-diverter stent in the management of splenic artery
aneurysm: a case report
M. Guerrero Hernandez1, B.V. Granados2, R. García Buen-Abad2,
C.G. Hinojosa2, R. Gonzalez Rodriguez2, A.J. Vázquez Mézquita3
1Radiology and Molecular Imaging, Instituto Nacional de Ciencias
Médicas y Nutrición, Mexico City, Mexico, 2Radiology and Molecular

Imaging, The American British Cowdray Medical Center I.A.P., Mexico
City, Mexico, 3Radiology, Centro Médico ABC, Naucalpan De Juarez,
Mexico

A 61-year-old male presented a spontaneous gastroduodenal artery
pseudoaneurysm hemorrhage. CT scan revealed proximal occlusion
of the celiac trunk and stenosis of the origin of the superior mesenteric artery. The pseudoaneurysm was successfully embolized from
the backdoor with coils.

P-683
Percutaneous, trans-needle coil embolisation in endovascular
inaccessible aneurysm of the splenic artery
F. Schellhammer1, M. Meyer2, M. Oette2
1Radiology, Krankenhaus der Augustinerinnen Köln, Cologne, Germany,
2Gastroenterology, Krankenhaus der Augustinerinnen Köln, Cologne,
Germany

A splenic aneurysm of 2.8 cm was incidentally detected in a CT scan.
A flow-diverter stent was placed in the splenic artery, after which
the intra-aneurysmal eclipse phenomena was achieved. Successful
thrombosis was seen on the follow-up CT scan.

A false aneurysm of the splenic artery was treated via the percutaneous access. Using a G18 needle, 3 fibred vascular coils were
implanted. Due to residual perfusion, 500IU thrombin was injected.
Subsequently, complete occlusion was evident. The aneurysm
remained occluded. Minor splenetic perfusion deficits were seen.

P-680

P-684

NBCA embolization of a true splenic artery aneurysm:
simulation with a 3D-printed model and treatment

Embolization of a giant post-traumatic arteriovenous renal
fistula with the new Penumbra POD system

E. Shibata, H. Takao, S. Amemiya, O. Abe, K. Ohtomo
Radiology, The University of Tokyo Hospital, Tokyo, Japan

P. Torcia, S. Squarza, U.G. Rossi, P. Rigamonti, M. Cariati
Radiology and Interventional Radiology, ASST Santi Paolo e Carlo - San
Carlo Borromeo Hospital, Milan, Italy

We successfully embolized a splenic artery aneurysm with a short
proximal neck by filling the entire aneurysm with NBCA under balloon-assisted flow control after distal coil embolization. Preoperative
simulation with a 3D-printed model was useful for establishing the
treatment plan.

We treated a post-traumatic giant arteriovenous renal fistula complicated with an aneurysm. The embolization was performed with the
Penumbra POD system and two packing coils released in the arterial afference. Complete exclusion of the fistula and aneurysm was
obtained.
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P-685

TIPS and portal vein intervention

A rare case of spontaneous extrahepatic arterioportal fistula:
treatment with transarterial embolization using the Amplatzer
vascular plug II

P-689

T. Claimon
Radiology, Siriraj Hospital, Mahidol University, Bangkok, Thailand
A 46-year-old-woman presented with variceal bleeding. CT study
showed spontaneous direct arterioportal fistula between right gastric artery and gastric vein causing portal hypertension. Transarterial
embolization of the fistula was successfully and safely done using a
12-mm Amplatzer vascular plug II.

P-686
Successful parenchymal sparing embolization of large renal
artery aneurysm in a patient with Marfan syndrome and aortic
dissection
A. Bharadwaz
Interventional Unit, Dept. of Radiology, Aarhus University Hospital,
Aarhus, Denmark
This is the first reported case of successful renal-sparing embolization of a large renal artery aneurysm in a patient with aortic dissection (Marfan syndrome) using detachable hydrogel microcoils. The
patient was previously treated with a composite graft, an elephant
trunk, and a thoracic stentgraft.

P-687
Balloon-assisted coil embolisation (B.A.C.E.) of a wide-necked
renal artery aneurysm in a single kidney using the Scepter
CTM dual-lumen neurovascular microcatheter
J.P. Das, E. Phelan, M.J. Lee
Interventional Radiology, Beaumont Hospital, Dublin, Ireland
A 64-year-old patient presented with fibromuscular dysplasia and a
single left kidney with worsening renal function and a progressively
enlarging 2cm, wide-necked renal artery aneurysm. Transarterial coil
embolization of the aneurysm with assistance of a dual-lumen neurovascular balloon microcatheter was successfully performed.

P-688
Management of postoperative pseudoaneurysm after pancreaticobiliary surgery: case reports on parent artery embolization, stent-assisted coiling, and hybrid procedure
Y. Kawahara1, S. Kijima1, Y. Koyashiki1, A. Ugajin1, T. Sasaki1,
H. Kanazawa1, H. Nakamura1, K. Utano2, H. Sugimoto1
1Department of Radiology, Jichi Medical University Hospital,
Shimotuke-shi, Tochigi, Japan, 2Department of Radiology, Fukushima
Medical University Aizu Medical Center, Fukushima, Japan
We introduce 7 cases of the treatment of postoperative pseudoaneurysm with TAE. We selected parent artery embolization using coiling isolation, injection of n-butyl-2-cyanoacrylate, and stent-assisted
coiling. In life-threatening situations, a hybrid procedure combining
abdominal surgery and TAE was effective.

Early volumetric and functional imaging assessment of portal
vein embolisation
H. Donato1, H. Alexandrino2, M. Duque2, P. Belo Oliveira1,
P. Donato1, A.G. Agostinho1, F. Caseiro-Alves1
1Medical Imaging Department, University Hospital of Coimbra,
Coimbra, Portugal, 2Surgical Department, University Hospital of
Coimbra, Coimbra, Portugal
Purpose
Portal vein embolisation (PVE) is an established method to increase
future liver remnant (FLR) volume, increasing resectability of liver
tumours. Volumetry and global liver function tests are usually performed to assess the response but do not evaluate segmental liver
function. Furthermore, functional changes may precede volumetric growth. Uptake of an hepatospecific MR contrast, gadoxetic acid,
has recently been shown to provide both functional and morphological segmental information. The aim of this study is to determine the contribution of MR with gadoxetic acid in an early imaging
assessment after PVE.
Material and methods
This is a prospective study of 10 patients subjected to liver MR with
gadoxetic acid before and 11 days after PVE prior to liver resection.
In all exams, ROI measurements of both liver lobes were performed
precontrast and in the hepatobiliary phase. Liver volume, hepatic
enhancement relative to the spleen and hepatic uptake index were
calculated.
Results
All patients (6 cases of HCC and 4 cases of colorectal metastases) had
an embolisation procedure determined as successful, performed
with polyvinyl alcohol particles and proximal embolisation coils.
Left branch (n=2) or right branch (n=8) embolisation was performed.
After PVE, there were significant increases in FLR volume (p=0.008)
and FLR hepatic uptake index (p=0.038) and decrease in the relative
enhancement of the embolised liver (p=0.008). There was also significant increase in the differential enhancement between the FLR
and the embolised liver (p=0.008) but not in relative enhancement
of FLR (p=0.314).
Conclusion
Liver uptake of gadoxetic acid may provide a multitude of additional
data for early post-PVE assessment, allowing segmental functional
analysis.

P-690
Management of spontaneous splenorenal shunt during TIPS
implantation in patients with cirrhosis and variceal bleeding: a
single-center experience
M. Allegritti1, B. Enrico1, A. Leonardi1, J. Tesei1, F. Viti1,
G. Passalacqua2
1Interventional Radiology, Azienda Ospedaliera “S. Maria”, Terni, Italy,
2Radiology and Interventional Radiology, SS. Filippo & Nicola Hospital,
Avezzano, Italy
Purpose
Transjugular intrahepatic portosystemic shunt (TIPS) is a well-established treatment for complications arising from portal hypertension.
Howewer, hepatic encephalopathy (HE) is a common complication
after TIPS insertion. The incidence rate of HE after TIPS insertion is
15%–48%. Splenorenal shunt (SRS) is a spontaneous portosystemic
shunt that persists in 14%–21% of patients with cirrhosis. When TIPS

C RSE

CIRSE 2017
is used in patients with SRS, the risk of stent dysfunction and HE is
increased. The aim of this study is to evaluate the safety and efficacy
of occlusion of splenorenal shunt during TIPS implantion.
Material and methods
From September 2013, at our institution, 37 TIPSs have been
implanted as a prevention of rebleeding or acute treatment (early
TIPS) for variceal bleeding. In 5 of 37 patients, we observed the presence of SRS (nine). All SRSs were occluded during TIPS implantion
with different tools (coil, plug, and Onyx).
Results
The mean follow up was 15.4 months. In two cases, the treatment
was performed in emergency settings as a early TIPS. Technical
success was 100%. Totally, we embolized nine SRSs. The mortality
and rate of reintervention was 0%. All TIPSs were performed using
a polytetrafluoroethylene-covered stent 10 mm in diameter. The
mean portosystemic gradient before TIPS was 16.0 ± 3.7 mmHg and
after TIPS was 6.5 ± 2.3 mmHg.
Conclusion
In our limited and retrospective experience, the results obtained
show that TIPS implantation decreases the portal pressure for the
prophylaxis of rebleeding and that SRS embolization improves liver
function and maintains stent patency.

P-691
Effect of portal vein embolization on extrahepatic metastases
growth rates: a retrospective analysis
H. Baydoun1, A. Gotra1, D. Spillane2, N. Molla1, A. Bessissow1,
D.A. Valenti1, L.-M.N.J. Boucher1
1Radiology, McGill University, Montreal, QC, Canada, 2Faculty of
Medicine, McGill University, Montreal, QC, Canada
Purpose
Portal vein embolization (PVE) is associated with an increased
growth rate of liver metastases. This effect is believed to be partly
due to the release of growth factors, which could have potential
systemic effects. This study’s aim is to determine if this association
exists with extrahepatic metastases.
Material and methods
Retrospective study (2006–2015) of PVE cases with extrahepatic
metastases. Extrahepatic metastases and lymphadenopathy were
measured on serial pre- and post-PVE computed tomography scans.
Pre- and post-PVE lesion growth rates were compared.
Results
Of 29 PVE patients who had extrahepatic metastatic disease (total of
39 extrahepatic lesions or lymphadenopathy), 64% had an increased
growth rate after PVE. However, the change in growth rate was not
statistically significant [0.0094 ± 0.0825 mm/day before vs 0.0348
± 0.1265 mm/day after PVE (p=0.20)]. In the colorectal cancer liver
metastasis subset (27 lesions), there was no significant difference in
growth rate after PVE [0.0129 ± 0.0988 mm/day before vs 0.0375 ±
0.1497 mm/day after PVE (p=0.39)]. The difference in growth rate of
lung metastases (n=13) was also not significant [0.0187 ± 0.0455 mm/
day before vs 0.0288 ± 0.0431 mm/day after PVE (p=0.63)]. The difference in growth rate of lymphadenopathy (n=17) was also not significant [0.0158 ± 0.0653 mm/day before vs 0.0122 ± 0.0497 mm/day
after PVE (p=0.89)].
Conclusion
Our study did not demonstrate a statistically significant difference
in the growth rate of extrahepatic metastatic disease after PVE. We
postulate that either the difference in growth rate is too small to be
confirmed with this sample size or there is no systemic effect of PVE.
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P-692
Feasible and technical aspects of a new technique for ipsilateral percutaneous transhepatic portal vein embolization
T. Oda
Radiology, Kindai Hospital, Osakasayama, Japan
Purpose
We devised a new, simple technique in which absolute ethanol was
injected via a sheath under the proximal balloon occlusion of the
right portal vein using a single balloon catheter and examined the
feasibility and safety of this new technique for ipsilateral percutaneous transhepatic portal vein embolization (PVE).
Material and methods
Between 2010 and 2016, PVE was performed using this new technique in 19 patients (14 men and 5 women) before hepatic major
resection. PVE was performed via an ipsilateral percutaneous transhepatic approach, and the right portal branch was embolized. We
entered the right portal vein branch for embolization under ultrasonic guidance and placed the balloon catheter in the proximal site
of the main right portal branch. Absolute ethanol was injected via a
sheath under the proximal balloon occlusion of the right portal vein.
Technical success and complications following PVE were evaluated.
Changes in future liver remnant (FLR) and FLR/total functional liver
volume ratio (TFLV) were calculated. Total X‐ray exposure times of
this method were compared with those of the conventional method
using “a conventional loop” technique.
Results
PVE was successfully performed in all patients. The mean preoperative FLR was 566 ml. FLR/TFLV was 40.2%–59.4%. One patient (5.2%)
developed complications following PVE (perihepatic hematoma).
The mean total exposure times of this method and the conventional
method were 8.64 and 15.8 min, respectively.
Conclusion
This new technique for ipsilateral percutaneous transhepatic PVE in
which absolute ethanol was injected via a sheath under the proximal balloon occlusion of the right portal vein using a single balloon
catheter before extended liver resection was safe and convenient.

P-693
Portal vein embolization: an updated analysis of the effect of
porto-portal collaterals and segment IV obliteration on hypertrophy of the future liver remnant in 70 patients
M. Zeile1, G.A. Stavrou2, M.H. Fard-Aghaie2, H. Hentschel1,
V. Rempel3, A. Stang4, K.J. Oldhafer2, R.D. Brüning1
1Institute of Radiology and Neuroradiology, Asklepios Hospital
Barmbek, Hamburg, Germany, 2Dept. of Visceral Surgical and Surgical
Oncology, Asklepios Hospital Barmbek, Hamburg, Germany, 3Dept. of
Gastroenterology and Interventional Endoscopy, Asklepios Hospital
Barmbek, Hamburg, Germany, 4Dept. of Oncology and Palliative Care,
Asklepios Hospital Barmbek, Hamburg, Germany
Purpose
Portal vein embolization (PVE) is a standard procedure for inducing hepatic hypertrophy before extended right hepatectomy (ERH).
High variability in outcome is frequently observed. Previous findings based on a small collective from our group indicated a negative effect of porto-portal collaterals (PPC) to the embolized liver
volume on hypertrophy of the future liver remnant (FLR). Therefore,
an updated retrospective analysis was performed at our institution with an almost three-fold patient collective to confirm this
hypothesis.
Material and methods
Seventy patients with primary or secondary hepatic malignancies
who underwent PVE with microparticles and coils were retrospectively analyzed. Volumetric parameters were assessed. Most notably,
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the effects of additional embolization of segment IV portal branches
as well as the development of PPCs after PVE were investigated.
Results
The mean absolute increase in FLR (segments II and III) was 173±91
ml and the mean relative increase was 68.5%±71.3%. Of 70 patients,
33 underwent additional obliteration of segment IV portal branches
in addition to those of segments V–VIII but showed no significant
volume increase compared with those who did not undergo additional obliteration (p<0.107). In contrast, the development of PPC in
24/70 patients on post-PVE computed tomography (CT) proved to
be a highly significant inhibitor of hypertrophy of FLR (p<0.0001).
Conclusion
Embolization of portal segment IV branches has no significant effect
on hypertrophy, whereas formation of PPCs in post-PVE CT showed
a negative effect on hypertrophy of FLR.

P-694
C-arm cone-beam CT for intraprocedural image fusion and 3-D
guidance in portal vein embolization (PVE)
W.M. Luedemann1, G. Böning2, J. Chapiro3, M. Jonczyk 2,
R.W. Günther2, B. Gebauer2, B. Hamm2, F. Streitparth2
1Diagnostic and Interventional Radiology, Charité University Medicine,
Berlin, Germany, 2Radiology, Charité Universitätsmedizin Berlin, Berlin,
Germany, 3Radiology and Biomedical Imaging, Yale University School
of Medicine, New Haven, CT, United States of America
Purpose
Portal vein embolization (PVE) is used in patients with extended
oncologic liver disease to induce hyperplasia of non-embolized liver
segments and make surgery feasible. Sonographic guidance is the
gold standard for percutaneous PV access. This study evaluated the
feasibility and safety of C-arm cone-beam computed tomography
(CBCT) for needle guidance.
Material and methods
Ten patients with an indication for PVE and limited sonographic visualizability of the intrahepatic PV or unsuccessful previous attempts
at PVE procedure were enrolled. Puncture was performed under 3-D
needle guidance in a volumetric data set. Contrast-enhanced CT or
MR baseline scans were registered to a native CBCT (image fusion,
n=3) or a contrast-enhanced CBCT was generated (n=7). Technical
success; number of punctures; puncture time, defined as the time
between CBCT acquisition and successful portal vein access, as well
as dose parameters were evaluated. Ten PVE interventions with conventional ultrasound-guidance were retrospectively analyzed as the
control group.
Results
All interventions were technically successful. The mean number of
puncture attempts were 3.1±2.5. The puncture time was 12±10 minutes. The mean total dose area product (DAP) was 288±154 Gy*cm².
The relative share of CBCT-related radiation exposure was 6%±3%.
Intervention times and DAP were slightly higher than those in the
control group without reaching significance.
Conclusion
CBCT-guided PVE is feasible and safe and the relative dose share of
CBCT is low compared with the overall dose of the intervention. This
technique may be a promising approach for difficult anatomic situations that limit the use of sonography for needle guidance.
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P-695
Cost analysis using Viatorr stent vs. Fluency/Wallstent for TIPS
at a community hospital
K.K. Zhang1, S. Dodakashi2, B. McCabe3, R. Ahuja3
1Radiology, Thomas Jefferson Medical College, New York, NY, United
States of America, 2Radiology, Robertwood Johnson, Rahway,
NJ, United States of America, 3Radiology, Einstein Medical Center,

Philadelphia, PA, United States of America

Purpose
To perform cost analysis of stocking Viatorr stent vs. Fluency/
Wallstent combination for potential TIPS procedures at community
hospitals accompanied with a case illustration.
Material and methods
Cost analysis was performed on using Viatorr stent vs. Fluency/
Wallstent combination for TIPS placement. In addition, the analysis includes time value of money, cost of complication, variability of
TIPS patient volume, and sunk cost of expired equipment. Two scenarios were reviewed: emergent TIPS for bleeding and elective TIPS
for ascites/effusion. A mathematical algorithm is generated based
on literature data to predict the potential volume of TIPS at a community hospital based on demographics, community size, and disease prevalence. A case of Fluency/Wallstent combination performed at a community hospital was presented, and potential TIPS
volume was generated for this community hospital based on the
algorithm.
Results
Viatorr stent TIPS cost on an average $2500 more than Fluency/
Wallstent combination. However, when we included time value of
money and cost of complication/re-intervention, Viatorr TIPS costed
$5345 less than combination TIPS. One variable that alters the comparison is TIPS volume due to sunk cost of expired stentgrafts. It is
more cost effective to stock Viatorr stents when a hospital performs
more than one TIPS per year. For our hospital in New Jersey, the
maximum TIPS volume is 14 per year based on our model.
Conclusion
Viatorr stent is more cost effective than Fluency/Wallstent combination when there is more than 1 TIPS procedure per year at a community hospital. The newly devised algorithm to predict potential TIPS
volume at a community hospital is much higher than reality.

P-696
Transjugular intrahepatic portosystemic shunt (TIPS) in
the treatment of patients with symptomatic Budd–Chiari
syndrome: patency assessment, overall survival, and longterm results
I. Paladini1, F. Barbosa1, N. Monzio Compagnoni1, A. Militi1,
R. Vercelli1, C. Migliorisi1, M. Nichelatti2, M. Solcia1, A. De Gasperi1,
A. Airoldi3, A.G. Rampoldi1
1Interventional Radiology, Niguarda Hospital, Milan, Italy, 2Statistics
Department, Niguarda Hospital, Milan, Italy, 3Hepatologist
Department, Niguarda Hospital, Milan, Italy
Purpose
Budd–Chiari syndrome (BCS) is a rare and life-threatening disorder secondary to hepatic venous outflow obstruction. Transjugular
intrahepatic portosystemic shunt (TIPS) plays an increasing role in
the management of patients with symptomatic BCS. The aim of this
study was to assess stent patency, overall survival, and long-term
results in patients with symptomatic BCS who underwent TIPS.
Material and methods
Between January 2001 and December 2016, out of 348 TIPS performed, 27 (7.76%) were performed in patients with symptomatic
BCS. All patients with BCS who underwent TIPS were retrospectively
reviewed until death, orthotopic liver transplantation (OLT), or last
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clinical evaluation. The mean age was 34 years (range: 6–62 years)
and 20 of the patients were female. The average follow-up was 49.45
months (range: 3–218 months).
Results
BCS was mainly caused by myeloproliferative disorders (33.3%), and
ascites was as the most prevalent finding (81%). The success rate for
TIPS was 97%. In 5 patients (at the beginning of our experience), bare
stents were used and in the other 22 patients, polytetrafluoroethylene (PTFE)-covered stents were used. TIPS revision was performed in
all 5 patients with bare stents and in 14/22 (63%) patients with covered stents. TIPS complications were present in 8/27 (30%) patients:
hepatic hematoma (1), sepsis (2), encephalopathy (2), ischemic hepatitis (1), hepatic artery pseudoaneurysm (1), and TIPS dysfunction
in the first 30 days of procedure (3). No deaths were observed. One
patient developed cirrhosis and hepatocarcinoma and underwent
OLT.
Conclusion
TIPS in patients with symptomatic BCS is technically feasible and
safe if performed by an expert. PTFE-covered stents should always
be used. TIPS seems to be an effective treatment for the long-term
management of this disease.

P-697
Transjugular intrahepatic portosystemic shunt through the
strut of a previously placed stent: long-term follow-up results
M. Ahmed, S. Nidugala Keshava, V. Moses
Department of Radiology, Christian Medical College, Vellore, India
Purpose
To evaluate technical feasibility and clinical outcome of TIPS through
the strut of previously placed stents in 7 consecutive patients who
have already undergone interventions in the form of stenting of the
hepatic vein or IVC or TIPS.
Material and methods
Retrospective evaluation of 7 consecutive patients (3 male and 4
female; age range 13–65 years) who underwent TIPS through the
strut of the previously placed stents in the hepatic vein or IVC or TIPS
between April 2008 and May 2016. Kaplan–Meier test was used to
calculate 2- and 5-year primary patency rates of TIPS stent.
Results
TIPS through the strut of a previously placed stent with strut plasty
was technically successful in all the patients (100%). The mean portosystemic pressure gradient reduced from 24 ± 5.9 mmHg [preTIPS portosystemic pressure gradient (PPG): range, 15–31 mmHg] to
8.57 ± 4.4 mmHg (post-TIPS PPG: range, 3–14 mmHg). One patient
required 3 sessions of TIPS revisions. Another patient needed TIPS
revision after 5 years of TIPS creation. All patients showed improvement in clinical symptoms, lab parameters, Child–Pugh score, and
MELD score during mean follow-up of 40.57 ± 34.9 months (range,
3–100 months). Primary patency rates of TIPS stent measured with
Kaplan–Meier estimate at 2- and 5-year follow-up were 100% and
71%, respectively (95% CI, 0.36–0.92).
Conclusion
TIPS through the strut of previously placed stents is technically feasible with a good long-term primary patency and clinical outcome.
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P-698
Evaluation of 3D overlay during transjugular intrahepatic
portosystemic shunt (TIPS) procedure
A.H. Fairchild1, E.J. Hohenwalter2, S.B. White2, R. Sester3, E. Weil1,
W.B. Lea1, P. Patel2, S.M. Tutton1, W.S. Rilling1, R.A. Hieb1
1Interventional Radiology, Medical College of Wisconsin, Milwaukee,
WI, United States of America, 2Radiology, MCW, Milwaukee, WI, United
States of America, 3CT, Siemens Healthcare, Washington, DC, United
States of America
Purpose
Transjugular portosystemic shunt (TIPS) is performed under fluoroscopy guidance using 2D carbon dioxide (CO2) venography imaging.
This does not demonstrate the 3D relationship between the hepatic
vein and portal vein. The purpose of this study is to evaluate the feasibility of using 3D overlay images created using cone-beam computed tomography (CBCT) for guiding portal vein (PV) puncture during TIPS creation.
Material and methods
This is a single-center IRB approved prospective evaluation of
patients undergoing TIPS. Access was gained into the hepatic vein,
wedged hepatic CBCT CO2 venogram was performed, and digital overlays of the intrahepatic portal vein were displayed for realtime guidance. Evaluation of overlay benefit, number of punctures,
procedure and fluoroscopy time, dose, procedural success rate, and
periprocedural complications were recorded.
Results
Twenty-eight patients were enrolled in the study, and 20 patients
completed the study. Of the 20 who completed the study, overlay
was utilized and considered to be of “high” benefit in 14/20 (70%)
cases. The mean number of punctures required to access the PV was
6.6 ± 6 (range 1–24). Mean time and DAP from CBCT to PV access was
50.2 ± 36 min (range 12–129 min) and 165 ± 169 mGy cm2 (range
46–660 mGy cm2). Mean fluoroscopy time from CBCT to successful
PV entry was 15.3 ±14.5 min (range 2.3–51.3 min). Procedural success
was obtained in all cases without periprocedural complications.
Conclusion
Utilizing 3D overlay is feasible and may reduce the number of needle
passes, radiation exposure, and risk of complications.

P-699
Clinical experience with real-time 3D guidance based on
C-arm-acquired cone-beam CT (CBCT) in transjugular
intrahepatic stent shunt (TIPSS) placement
G. Böning1, W.M. Lüdemann1, J. Chapiro2, M. Jonczyk1,
G. Wieners1, D. Schnapauff1, D. Geisel1, B. Gebauer3, R.W. Günther1,
F. Streitparth1
1Radiology, Charité Universitätsmedizin Berlin, Berlin, Germany,
2Department of Radiology and Biomedical Imaging, Yale School
of Medicine, New Haven, CT, United States of America, 3Klinik für
Strahlenheilkunde, Charité Universitätsmedizin Berlin, Berlin, Germany
Purpose
Transjugular intrahahepatic stent shunt (TIPSS) placement is a treatment option for patients who suffer from symptoms of portal hypertension, frequently caused by liver cirrhosis. Its placement is a standard and technically challenging procedure in interventional radiology. The aim of this study was to evaluate the feasibility of conebeam CT (CBCT)-based real-time 3D guidance in TIPSS placement
and the relative dose of CBCT.
Material and methods
We prospectively included 19 patients with indication for TIPSS
placement. One patient suffered from acute bleeding and 18 from
therapy-refractory ascites. We evaluated technical success of TIPSS
placement, puncture time to assess the portal venous system,
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number of punctures needed, applied radiation dose of the intervention, and relative dose of C-arm-acquired CBCT (Allura Xper FD20
and XperCT, Philips Healthcare, Andover, MA, USA) using real-time
3D guidance.
Results
CBCT-based guidance for portal vein puncture could be applied to
all patients. Further US guidance was necessary in 6 cases due to difficult anatomical situations; in 2 of these cases, TIPSS could not be
implanted despite using additional US guidance. In the 13 CBCTguided cases, the puncture time was 12±13 minutes, with 3±3 punctures needed. Total applied dose (dose area product, DAP) was
587±290Gy*cm² during intervention and relative dose of CBCT was
5%±3%.
Conclusion
CBCT-based real-time 3D guidance for portal vein puncture in TIPSS
placement is feasible, and the relative dose of CBCT is low compared
to the total dose of intervention.

P-700
Flow model to replan TIPS revision in patients suffering from
post-TIPS hepatoencephalopathy due to excessive shunting
K.K. Zhang1, M.J. Miller2, T. Smith3, P. Suhocki3
1Radiology, Thomas Jefferson Medical College, New York, NY, United
States of America, 2Division of Interventional Radiology and Image-

Guided Medicine, Emory University School of Medicine, Atlanta, GA,
United States of America, 3Radiology, Duke Medicine, Durham, NC,
United States of America

Purpose
To design a flow dynamic model to preplan TIPS revision in patients
suffering from post-TIPS hepatoencephalopahty due to excessive
shunting. The model is validated by TIPS reduction in 7 patients
using a unique in-TIPS flow reduction method at our institution.
Material and methods
Between May 2011 to June 2015, eight patients underwent TIPS
reduction for encephalopathy refractory to medical management.
We have devised and validated a mathematical model to pre-plan
the specification of a unique stentgraft deployment method for
achieving the desired portal gradient with a single adjustment using
8 patients’ flow dynamic data.
Results
Six out of eight patients had significant immediate improvement
of hepatic encephalopathy. Four patients were alive at the last follow-up. One expired due to spontaneous bacterial peritonitis, and
2 were lost to follow-up. The reduction procedure increased portosystemic gradient by 4.88 mm Hg on average; Welch’s t-test was
applied to compare ten sets of data between the true stentgraft
waist radii and those calculated in the model, giving a statistically
significant two-tailed p-value of 0.026.
Conclusion
Therefore, the model can now be clinically used to design the stentgraft configuration and waist diameter for obtaining the desired
portosystemic pressure gradient prior to the TIPS reduction
procedure.
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P-701
Transjugular intrahepatic portosystemic shunt (TIPS) dysfunction: quantitative assessment of perfusion changes using
2D-perfusion angiography (2D-PA) following shunt revision
S.K. Maschke, J. Renne, T. Werncke, F.K. Wacker, B.C. Meyer,
J.B. Hinrichs
Institute for Diagnostic and Interventional Radiology, Medizinische
Hochschule Hannover, Hannover, Germany
Purpose
To analyze the feasibility of 2D-PA in quantifying perfusion changes
pre- and post-TIPS revision.
Material and methods
Twelve patients (54±14 years, 5 men) undergoing TIPS revision
were included in this study. To quantify perfusion changes caused
by TIPS revision using 2D-PA, acquired DSA series were post-processed using a dedicated software. A reference region-of-interest
(ROI) in main portal vein (input function) and two distal target ROIs
(1. intraluminal in TIPS and 2. in the liver parenchyma of the right
liver lobe) were placed in corresponding areas on DSA pre- and postTIPS revision. Time to peak (TTP), peak density (PD), and area under
the curve (AUC) were assessed. The ratios of reference ROI to target
ROIs (TTPTIPS/parenchyma/TTPinflow, PDTIPS/parenchyma/PDinflow, and
AUCTIPS/parenchyma/AUCinflow) pre- and post-TIPS revision were calculated. Pressure measurements pre- and post-TIPS revision were
performed and correlated to 2D-PA.
Results
The pressure gradient was significantly reduced following TIPS revision (17 vs. 10 mmHg; p<0.002). Regarding the intraluminal TIPS perfusion, the ratios PDTIPS/PDinflow (0.33 vs. 0.58; p<0.001) and AUCTIPS/
AUCinflow (0.39 vs. 0.69; p<0.005) increased significantly, whereas
the ratio TTPTIPS/TTPinflow missed significance (p=0.15). Compared
with the TIPS lumen, the perfusion of the liver parenchyma showed
opposing changes. The ratios PDparenchyma/PDinflow (0.26 vs. 0.13;
p<0.003) and AUCparenchyma/AUCinflow (0.26 vs. 0.13; p<0.002)
decreased significantly. Interestingly, the ratio TTPparenchyma/
TTPinflow shortened but missed significance (p=0.054). Surprisingly,
no correlation was found when comparing changes in the pressure
gradient and changes in the 2D-PA parameters (p>0.05).
Conclusion
Quantification of perfusion changes following TIPS revision using
2D-PA is feasible and has the potential to optimize TIPS revision and
to quantify technical success for scientific purposes.

P-702
Therapeutic efficacy and patency of primary stenting in
patients with chronic portal vein thrombosis
D.Y. Lee, J.H. Kwon, M.D. Kim, K. Han, G.M. Kim, J.Y. Won, Y.S. Kim,
J. Lee, W. Choi
Radiology, Severance Hospital, Yonsei University College of Medicine,
Seoul, Korea
Purpose
To retrospectively investigate the therapeutic efficacy and stent
patency of primary transhepatic stent placement in the management of chronic portal vein (PV) thrombosis.
Material and methods
Between May 2010 and December 2016, six patients (mean age, 65.3
years; range, 58–73) underwent primary stent placement via the
percutaneous transhepatic route for chronic PV thrombosis. Five
patients (83.3%) were subjected to treatment due to chronic thrombosis after hepatobiliary or pancreatic surgery, and one patient
(16.7%) was subjected due to an unknown cause. The clinical manifestations were gastrointestinal hemorrahge, ascites, and/or abnormal liver function. After cannulation with guidewire, the stent was
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placed in the occluded segment of PV. Technical and clinical success,
stent patency, and complications were investigated.
Results
In all patients, complete thrombotic obliteration of PV was demonstrated on venography. Four patients (66.7%) showed cavernous transformation with extensive varix, and two patients (33.3%)
showed cavernous transformation alone. The extent of thrombosis
was confined to the main PV in four patients (66.7%) and from the
main PV to the intrahepatic PV in two patients (33.3%). Technical
success was achieved in five patients (83.3%). One patient (16.7%)
who failed to pass the guidewire into thrombus was considered to
have experienced a technical failure. All patients in whom stenting
was successful (n=5) showed improvement of clinical manifestation
(clinical success rate: 100%). There was no procedure-related major
complication. During the median follow-up period of 298.5 days, all
stents were patent.
Conclusion
Primary stenting appears effective as the treatment with high technical and clinical success rates in the management of chronic PV
thrombosis.

P-703
Combined tissue and portal venous sampling informs
biomarkers of dynamic immune aberrancy and hepatic fibrosis
in chronic hepatitis C (HCV)
S. Leonard1, R. Ali2, O. Etzion2, T. Heller2, V. Krishnasamy1,
B.J. Wood1, E. Levy1
1Interventional Radiology, National Institutes of Health, Bethesda, MD,
United States of America, 2Liver Diseases Branch, National Institutes
of Diabetes and Digestive and Kidney Diseases, Bethesda, MD, United
States of America
Purpose
Understanding the microbial translocation and immune aberrancies in chronic HCC infection will inform cirrhosis and hepatocellular carcinoma (HCC) development and provide therapeutic targets.
Differences in portal versus systemic venous blood in HCV patients
were correlated with fibrosis in liver biopsy specimens.
Material and methods
Overall, 29 consecutive hepatitis C patients (18 males, 11 females,
mean age 57.8 years) underwent combined ultrasound-guided percutaneous liver biopsy and portal venous sampling using a single
17G needle transcapsular puncture in 26/29 patients. Safety was
assessed with immediate post-procedure ultrasound imaging and
serial blood counts.
Results
There were no hemorrhagic complications. Portal venous samples correlated with the Ishak fibrosis score in terms of CD4+ central memory Tsubset cells (p=0.001, r=0.56) but not CD8+ Tsubset cells.
Neither CD4+ nor CD8+ subset cells from peripheral blood correlated with the increase in fibrosis. Peripheral CD8 effector memory
T cells negatively correlated with direct portal pressure (p=0.048,
r=−0.38). Direct portal pressure also positively correlated with the
Ishak fibrosis score (p=0.0001, r=0.71).
Conclusion
Tissue and portal venous sampling can be safely performed with
a single liver puncture in HCV patients. T cell subset distribution
in portal vs. peripheral venous blood shows dynamic changes
between compartments across the severity of HCV-related liver disease. Changes in the portal compartment may not be reflected in
peripheral blood, making portal blood sampling crucial for the complete understanding of HCV progression and immune dysregulation
related to development of cirrhosis and HCC.
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P-704
BRTO vs PARTO for gastric variceal bleeding using sodium
tetradecyl sulfate (STS) in a single US medical center
S.K. Kim, N.B. Mani
Division of Interventional Radiology, Mallinckrodt Institute of
Radiology, Washington University School of Medicine, St. Louis, MO,
United States of America
Purpose
To compare the safety and efficacy of balloon-occluded retrograde
transvenous obliteration of gastric varices (BRTO) vs plug-assisted
retrograde transvenous obliteration (PARTO) using sodium tetradecyl sulfate (STS) in patients with active or prior gastric variceal
(GV) bleeding.
Material and methods
A retrospective cohort study of all BRTO and PARTO procedures
from 9/1/2009 to 8/31/2016 for active or prior GV bleeding at our
single US academic medical center was performed. Both BRTO and
PARTO procedures were performed with STS. Preprocedural data,
procedure details, and postprocedural outcomes were assessed.
Results
Twenty-nine patients underwent BRTO and 15 patients underwent
PARTO for GV bleeding with technical success. Both groups had
comparable preprocedural demographics and MELD scores (BRTO,
56 years, MELD score 11.4 vs PARTO, 61 years, MELD score 10.0). In
the BRTO group, there was one balloon rupture. In the PARTO group,
the mean size of the Amplatzer plug was 15.9 mm. Postprocedure,
the GV rebleeding rate was 13.8% (4/29) and 6.7% (1/15) in the BRTO
and PARTO groups, with a need for reintervention in 10.3% (3/29)
and 6.7% (1/15) over an average follow-up time of 577 days and 149
days, respectively. The 30-day mortality rate was 13.8% [4/29: underlying cancer (n=2), liver failure (n=2)] and 6.7% (1/15: hepatorenal failure) in the BRTO and PARTO groups, respectively. There was no statistically significant difference in outcomes between the BRTO and
PARTO groups.
Conclusion
PARTO and BRTO with STS offer similar safety and long-term efficacy
results for GV bleeding. However, PARTO may be more cost effective
than BRTO considering no post-procedure dwell time of the occlusion balloon under ICU level care.

P-705
The influence of puncture sites on the portal vein during TIPS
with ePTFE-covered stents on postoperative clinical efficacy:
3-year follow-up results
J.-B. Zhao
Department of Interventional Radiology, Nanfang Hospital, Southern
Medical University, Guangzhou, China
Purpose
To evaluate the influence of puncture sites on the portal vein during
TIPS with ePTFE-covered stents on long-term clinical efficacy, including primary patency, incidence of hepatic encephalopathy (HE), and
survival.
Material and methods
A retrospective review was performed, including 171 patients who
underwent TIPS with ePTFE-covered stents from January 2008 to
October 2014. All patients were divided into 3 groups according to
the puncture site of TIPS: intrahepatic bifurcation of the portal vein
(group A, n=88), right branch of the portal vein (group B, n=48), and
left branch of the portal vein (group C, n=35). The Kaplan–Meier
analysis was performed to assess the effect of different puncture
sites on primary patency, incidence of HE, and survival.
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Results
Intrahepatic shunts were successfully established in all patients.
The median follow-up time was 22 months, ranging from 3 to 94
months with a mean of 35.23±18.91 months. The primary restenosis rate was 29.8% (51/171). The total HE rate was 31.6% (54/171). The
cumulative death rate was 19.3% (33/171). The Kaplan–Meier analysis
showed that the primary restenosis rate was significantly different in
group C versus group A, group C versus group B, and group A versus
group B (χ2=11.49, P=0.001; χ2=4.54, P=0.033; and χ2=4.12, P=0.046,
respectively). In addition, the incidence of HE was significantly different in group C versus group A and group C versus group B
(χ2=8.07, P=0.004 and χ2=9.44, P=0.002, respectively). There was no
significant difference in survival (χ2=0.364, P=0.834).
Conclusion
Choosing the left branch of the portal vein as the puncture site to
create the shunt in TIPS can significantly decrease the incidence of
primary restenosis and HE.

P-706
Long-term outcomes of percutaneous transhepatic stent
placement for portal vein stenosis or thrombosis after liver
transplantation
H.D. Jung
Radiology, Hallym University Sacred Heart Hospital, Anyang-si, Korea
Purpose
We retrospectively evaluated long-term outcomes of percutaneous
transhepatic stent placement for portal vein stenosis or thrombosis
after liver transplantation (LT).
Material and methods
Between January 2004 and December 2014, 1294 patients underwent LT (living donor: 889 and deceased donor: 405); 39 patients (34
men, 5 women; mean age, 56.8 years) were confirmed to have portal vein stenosis or thrombosis on follow-up doppler ultrasonography or computed tomography. All patients with portal vein stenosis underwent percutaneous transhepatic interventions, including direct portography with manometry and balloon angioplasty
with or without stent placement. Technical and clinical success, laboratory and manometry findings, patency, and major complications were evaluated. Follow-up after the initial balloon angioplasty
ranged from 13 days to 132.5 months (mean, 47.2 months).
Results
The technical success rate was 100%, and clinical success was
achieved in 89.7% cases. At 1 and 2 years, primary stent patency
was 96.9% and 96.6%, respectively, and at 3, 5, and 10 years, primary
stent patency was 93.6%. One major complication following balloon
angioplasty and stent placement, namely abrupt removal of the vascular sheath with tract bleeding, was noted.
Conclusion
Percutaneous transhepatic stent placement is a safe and effective
treatment with long-term patency for portal vein stenosis or thrombosis after LT.

P-707
Long-term outcome of portal vein angioplasty or stent placement in pediatric liver transplant recipients
G.-Y. Ko, J.J. Shim, K. Yoon, K.-B. Sung, D.I. Gwon, H.K. Ko, J.W. Kim
Radiology, Asan Medical Center, Seoul, Korea
Purpose
To compare the long-term efficacy of balloon angioplasty and stent
placement for treating portal vein (PV) stenosis in pediatric liver
transplant recipients.
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Material and methods
Fifty patients (<18 years, median age: 1.2 years) who had undergone
balloon angioplasty (n=12) or stent placement (n=38) via the percutaneous transhepatic or intraoperative mesenteric vein route were
retrospectively analyzed. Balloons of 6–15mm diameter and selfexpandable stents of 6–14mm diameter were used.
Results
Median follow-up for balloon angioplasty and stent placement
groups were 6.0 (0.3–14.4) years and 8.7 (3.9–14.4) years, respectively (p=0.002). Mean number of endovascular procedures to maintain patent PV were 1.5±1.0 (range, 1–4) and 1.1±0.4 (range, 1–3),
respectively (p=0.031). The 1-, 5-, and 10-year primary patency rates
of balloon angioplasty were the same (73.3%±13.2%), and secondary patency rates were 90.9%±8.7%, 81.8%±11.6%, and 81.8%±11.6%,
respectively. The 1-, 5-, and 10-year primary patency rates of stent
placement were 94.7%±3.6%, 94.7%±3.6%, and 90.4%±5.4%, respectively, and secondary patency rates were the same (97.4%±2.6%).
However, patency rates were insignificant between the two groups
(p=0.065 and p=0.050, respectively). Post-stent segment PV dilation
>2-folds of placed stents was observed in 10 (26.3%) patients; however, no patient had portal hypertension symptoms. Stent fracture
was observed in 2 patients. Three patients in the stent group underwent retransplantation successfully with end-to-end PV reanastomosis with a stent in-situ (n=2) or a jump cadaveric vein interposition (n=1).
Conclusion
Patency rates of PV were similar between balloon angioplasty and
stent placement groups. However, repeat procedures were common
following balloon angioplasty to maintain PV patency. Stent placement had low rates of recurrence and repeat procedures. Functional
stent stenosis was rare and retransplantation was also feasible in
pediatric patients with PV stent placement.

P-708
Study of interventional treatments for chronic portal vein
occlusion and cavernous transformation with symptomatic
portal hypertension
L.M. An1, J. Luo2, H. Wang3, Z. Jiang2
1Interventional Vascular Surgery, The 3rd Affiliated Hospital of Sun
Yat-sen University, Guangzhou, China, 2Interventional Radiology, The
Third Affiliated Hospital of Sun Yat-sen University, Guangzhou, China,

3Vascular Interventional Radiology, 3rd Affiliated Hospital of Sun Yat-

sen University, Guangzhou, China

Purpose
To investigate the efficacy and safety of percutanous transhepatic
intrahepatic portosystemic shunt (PTIPS) placement for chronic portal vein occlusion and cavernous transformation with symptomatic
portal hypertension.
Material and methods
Clinical and imaging data of 38 patients with chronic portal vein
occlusion and cavernous transformation with symptomatic portal
hypertension who underwent PTIPS placement at our hospital from
November 2009 to June 2016 were retrospectively analysed. The significance of differences in the portosystemic pressure gradient (PPG)
measured before and after PTIPS placement was assessed by paired
sample t-test. All patients were followed up. The curative effect and
operation-correlated complications were observed.
Results
PTIPS placement was successful in 36 patients and failed in 2
patients. The technical success rate was 94.7% (36/38). The mean
PPG decreased from 25.2±2.9 mmHg to 13.2±1.3 mmHg after successful PTIPS placement (P<0.05). During the procedure, arterial hemorrhage occured in 2 patients who underwent embolization and biliary injury occured in 1 patient who underwent PTBD.
The mean follow-up was 26.7±10.4 (range: 3–74) months. Hepatic
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encephalopathy occurred in 4 (11.1%) patients, among whom 3
patients recovered after receiving medical treatment, while 1 patient
experienced grade 3 hepatic encephalopathy and recovered after a
smaller cover stent implantation. Shunt dysfunction appeared in 10
patients (27.8%); 8 of whom recovered after shunt revision with stent
implantation or ballon angioplasty, whereas 2 underwent anticoagulation by warfarin only. There were 7 patients who died from liver
failure (n=5), recurrent varicose vein bleeding (n=1), or stroke (n=1).
Conclusion
PTIPS is both safe and effective for the treatment of chronic portal
vein occlusion and cavernous transformation with symptomatic portal hypertension.

P-709
Transjugular liver biopsy after TIPS/DIPS: Is it feasible,
effective, and safe
C. Kaufman, H. Aryafar, J. Minocha, T.B. Kinney
Department of Radiology, University of California San Diego, San
Diego, CA, United States of America
Purpose
To evaluate our experience with transjugular liver biopsies (TJLB) in
patients with previously placed transjugular intrahepatic portosystemic shunt (TIPS) or direct intrahepatic portocaval shunt (DIPS).
Material and methods
A single-institution retrospective review was performed looking
at all cases of TJLBs in patients with previously placed TIPS or DIPS
over the past 7 years. Patient demographics, indications, procedural
details, labs, complications, and pathology were recorded. Patients
with known occluded TIPS were excluded from this study.
Results
Seven TJLBs were performed in 7 patients, 5 of whom had TIPS and
2 who had DIPS. All procedures were technically successful with adequate samples obtained. There were no immediate or delayed complications. Of the patients with TIPS, biopsies were performed from
the same hepatic vein as TIPS in 3 cases and from a different hepatic
vein in 2 cases. The reasons for the transjugular rather than the percutaneous approach to liver biopsy included ascites, coagulopathy,
or need for concurrent TIPS/DIPS evaluation and/or revision.
Conclusion
Currently, there exists no published literature on performing TJLBs
in patients with TIPS or DIPS. These patients often have indications
for liver biopsy with concurrent contraindications to percutaneous
liver biopsy, such as ascites or coagulopathy. We found a 100% technical success rate and no instances of complications. This suggests
that TJLBs can safely and effectively be performed in patients with
previously placed TIPS or DIPS.

P-710
Prospective assessment of ultrasound-guided method for
hepatic vein cannulation (JASH method), portal pressure
measurement, and transjugular liver biopsy: a back-to-back
non-inferiority study
P. Solis-Muñoz1, P. Lastra González2, M. Gimeno Rodríguez2,
R. Fernández Narros2
1Gastroenterology and Hepatology, Angloamerican Medical Unit and
Alfonso X El Sabio University, Madrid, Spain, 2Medicine, Alfonso X El
Sabio University, Madrid, Spain
Purpose
To prospectively compare the US-guided method with the conventional (real-time fluoroscopy) method for hepatic vein (HV) cannulation. Secondary goals were whether HV-portal gradient (HVPG) measurement and transjugular biopsy (TJB) were comparable to realtime fluoroscopy-guided methods.
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Material and methods
Hundred patients (between 01/2015 and 12/2016) with liver disease
were included in the study. Informed consent and ethics committee approval were obtained. Seventy patients needed TJB. Patients
acted as their own control, with one or the other method randomly
being performed first and the alternative method performed later
(TJB with the second procedure). The US-guided method for HV cannulation was termed as the “JASH method” in recognition of the
mentor who helped this small study move forward (Prof. JA SolísHerruzo). SPSS v.14 was used for statistical analysis.
Results
HV cannulation was achieved 99 times using the fluoroscopy-guided
method and 97 times using the US-guided method (NS). The average time was 13.2 minutes using the fluoroscopy-guided method
and 15.5 minutes using NS. As long as the balloon was observed on
US and the HV Doppler wave obliterated with the balloon, HVPG
measurements were similar, with no significant differences. TJB was
performed 70 times (39 times with the JASH method). No major
complications were detected. Only 5 small liver (2 by the US-guided
method) hematomas were detected during a 6-hour US.
Conclusion
The “JASH method” is safe and feasible, with a short learning curve
and HVPG and TJB results were similar to those of the conventional
methods. It does not use radiation or contrast and can even be performed at the bedside of the patient (generally in an ICU environment). Other, more complex procedures cannot be recommended
based on the results of this study.

P-711
Ten-year outcome of transjugular intrahepatic portosystemic
shunt treatment for Budd–Chiari syndrome
S. Spiliopoulos, L. Reppas, C. Konstantos, C. Lalenis, K. Palialexis,
M. Tsitskari, D.K. Filippiadis, A.D. Kelekis, E. Brountzos
2nd Department of Radiology, Division of Interventional Radiology,
Attikon University General Hospital, Athens, Greece
Purpose
To investigate long-term outcomes of transjugular intrahepatic
portosystemic shunt (TIPS) creation in patients with symptomatic
Budd–Chiari syndrome (BCS) refractory to drug therapy.
Material and methods
This was a retrospective, single-centre study of 27 consecutive
patients (17 female; mean age: 50.8 ± 15.0 years) who underwent
TIPS in the interventional radiology department between July 2003
and June 2016 due to symptomatic BCS not responding to anticoagulation therapy. Model for end-stage liver disease (MELD) score,
BCS–TIPS prognostic index (BSC–TIPS PI) scores, and procedural
details were recorded. Primary outcome measure was orthotopic
liver transplant (OLT)-free survival. Secondary outcome measures
included primary patency (PP) and reintervention-free interval as
well as the identification of factors influencing outcomes.
Results
Mean time follow-up was 46.5±38.7 months (range 1–139). Mean
MELD and BSC–TIPS PI scores were 13.8±4.9 (range 6–25) and 4.9±1.3
(range 3.25–8.48); respectively. According to Kaplan–Meier survival
analysis, estimated OLT-free survival rates were 96.3%, 96.3%, and
82.5% at 2-, 5-, and 10-year follow-ups, respectively. PP was 77.4%,
55.3%, and 26.3% and reintervention-free interval was 80.4%, 57.4%,
and 30.8% at 1-, 2-, and 8-year follow-ups, respectively. Univariate
subgroup analysis demonstrated that stentgrafts were correlated
with increased survival (HR 0.0045; 95%CI 0.00003–0.701; p=0.035)
and PP (HR 0.36; 95%CI 2.503–3.053; p=0.03).
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Conclusion
TIPS resulted in high 10-year OLT-free survival and satisfactory reintervention rates in patients with symptomatic BCS refractory to anticoagulation. Stentgrafts were correlated with increased survival and
primary patency.

P-712
One-step minilaparotomy-assisted transmesenteric anterograde portal vein recanalization and transjugular intrahepatic
portosystemic shunt for portal cavernoma-induced variceal
bleeding in 3 patients
R. Corti1, P. Quaretti1, L.P. Moramarco1, N. Cionfoli1, G. Leati1,
I. Fiorina1, M. Maestri2
1Interventional Radiology, Fondazione Policlinico S.Matteo, Pavia, Italy,
2Surgery, IRCCS Policlinico San Matteo, Pavia, Italy
Purpose
To present the transmesenteric route as an alternative approach for
one-step portal vein antegrade recanalization (PVR) followed by
transjugular portal stenting and TIPS in patients with portal cavernoma (PC) and recurrent bleeding varices.
Material and methods
From 2012 to 2016, 3 patients (2 without cirrhosis and 1 with HCVrelated cirrhosis) with PC underwent transmesenteric PVR-TIPS and
variceal embolization. All presented with patent superior mesenteric and splenic veins, chronic PC, and extensive variceal bleeding initially treated by endoscopic ligation and β-blockers. Double
approach was performed: minilaparotomy for ileocolic vein cannulation, anterograde portal vein recanalization, direct variceal embolization and use of the jugular vein for portal stentgraft and TIPS
placement. Patients were followed up for adverse events. The portal
vein and TIPS patencies were evaluated by ultrasonography and CT.
Results
The transmesenteric approach allowed portal vein recanalization
in all patients. Six 10-mm Viatorr stentgrafts were used. Variceal
embolization and TIPS allowed variceal decompression and maintained patency of the portal stentgraft. Extrahepatic portal vein
puncture occurred during TIPS placement in a young girl treated by
planned stentgraft release without blood transfusion. The baseline
Child–Pugh score was B7 for the first patient and A for the others.
Reintervention by residual variceal embolization and TIPS hourglass
reduction was performed in 1 patient for shunt-related encephalopathy. All stentgrafts were patent in the follow-up (median 30
months) without endoscopic signs of further bleeding or encephalopathy episodes.
Conclusion
Transmesenteric anterograde PVR and variceal embolization associated with transjugular portal stenting and TIPS seem to be safe and
effective for treating PC and relieving portal hypertension and its
complications.

P-713
How useful it is to use combined approaches to get successful
insertion of TIPS into portal thrombosis and cavernomatosis?
M.E. Perez Montilla, S. Lombardo Galera, J.J. Espejo Herrero,
L.J. Zurera Tendero
Interventional Radiology Unit, Hospital Reina Sofia, Córdoba, Spain
Purpose
Portal vein thrombosis (PVT) is common in patients with cirrhosis. Transjugular intrahepatic portosystemic shunt (TIPS) is a treatment option reported in several studies. TIPS followed by portal vein
recanalization (TIPS-PVR) or PVR followed by TIPS (PVR-TIPS) have
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been described as therapeutic strategies. The aim is to report the
usefulness of these techniques as well as the patency rate and survival of patients.
Material and methods
Twenty-three patients with PVT (acute 7, chronic 4, chronic with cavernomatosis 12) undergoing TIPS-PVR (N=15) or PVR-TIPS (N=8; transhepatic approach n=5, transplenic n=3) between January 2006
and May 2016 were enrolled in this retrospective study. Procedure
considerations, distance of PTFE-covered endoprostheses from
the atrium, and the confluents spleno-porto-mesenteric, technical success, and pre- and post-procedure portosystemic gradients
(P-SG) were evaluated; also, we analyzed their relationship with the
patency rate.
Results
Balloon (n= 5), colateral vein (n=3), goose snare (n=1), and biliary duct (n=1) were used as the targets for recanalization of PVT.
In 19 patients, an additional stent was used proximal to the atrium
(atrium=3, 0.5–2cm=9, and >2cm=6) and proximal to the venous
confluent (splenic vein=7, mesenteric vein=2, confluent=3, <2cm
confluent=3, and >2cm=3). Mean P-SG post-TIPS was 8.3 (2–16).
Gastroesophageal varices were embolized in 3 patients (P-SG>12).
TIPS was successfully placed in 100%. Mean follow-up was 30
months (7–64). Primary patency was 69.56% (n=16) and secondary
patency was 95.65% (n=22); number of retreatment was 10. There
were no significant differences (p>0.05) between the approach
and type of PVT in TIPS patency. There were significant differences
(p<0.05) between stent localization in TIPS patency.
Conclusion
TIPS followed by PVR or PVR followed by TIPS are safe and useful in
cirrhosis with PVT.

P-714
Endovascular treatment of refractory hepatic encephalopathy
S.J. Kruger
Radiology, Austin Health, Melbourne, VIC, Australia
Learning Objectives
To learn about the endovascular treatment options available for
selected patients with refractory hepatic encephalopathy due to
large portosystemic shunt vessels, which is an underdiagnosed
condition.
Background
Cirrhosis and portal hypertension remain a significant cause of morbidity and mortality worldwide. Currently, the treatment of refractory hepatic encephalopathy (HE) remains a challenge for both
patients and physicians. Failure of conventional medical therapy for
HE or encephalopathy occurring in the context of well-preserved
liver function may indicate the presence of a large portosystemic
shunt, which could be amenable to percutaneous occlusion. This
has the potential of decreasing or completely ceasing the frequency
of HE episodes with a minimally invasive approach. However, many
patients who could benefit from these procedures are never considered for them.
Clinical Findings/Procedure
The purpose of this poster is to understand and review the following topics:
•
Pathophysiology of HE
•
Clinical presentation of HE and indicators that warrant investigation for portosystemic shunts
•
Relevant vascular anatomy
•
Range of endovascular techniques and treatments available
•
Appropriate patient selection based on clinical, anatomic, and
biochemical parameters
•
Procedural details of treating large portosystemic shunts
•
Advantages and disadvantages of each procedural technique
•
A discussion of the relevant risks and required post-procedure
follow-up
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Conclusion
If a patient with refractory HE demonstrates well-preserved synthetic function, this should prompt an immediate search for large
portosystemic shunts. Sadly, many such patients go unrecognized. This educational poster will not only increase the awareness
of the condition but also give the reader the required knowledge
to plan and undertake shunt occlusion procedures with safety and
confidence.

P-715
Advanced portal vein access using IVUS/ICE for portal vein
decompression, variceal embolization, and portal vein
recanalization
H. Aryafar, T.B. Kinney
Department of Radiology, UCSD Medical Center, San Diego, CA, United
States of America
Learning Objectives
1. To understand the basics of using an intracardiac echo catheter
for portal vein access.
2. To review patient cases with the use of PV access for portal vein
decompression (TIPS and DIPS), variceal embolization (esophageal, gastric, antegrade, and retrograde venous obliteration),
and portal/mesenteric vein thrombolysis.
Background
In the past year, there has been a growing trend in the use of intracardiac echo for guidance of PV access, demonstrating reduced
procedure metrics (procedure time, radiation, and contrast). The
authors will illustrate the advantages of ICE catheters for PV access,
including cases where no shunt was placed. Sample cases will
demonstrate the ease of use of ICE catheters, variceal embolization, antegrade/retrograde obliteration of varices, and portal vein
thrombolysis.
Clinical Findings/Procedure
Intracardiac echo guidance was used for portal vein access in 20
different patients (from October 2015 to October 2016) with portal
hypertension and comorbid conditions, including recurrent ascites,
gastroesophageal variceal hemorrhage, rectal variceal hemorrhage,
recurrent hepatic encephalopathy, and portal vein thrombosis.
Conclusion
Intracardiac echo catheters reduce the time and complexity of portal vein access, facilitating a wide range of procedures for the treatment of portal hypertension and related comorbidities. The ease
of access into the portal vein reduces difficulties often faced when
combining portal vein access with additional procedures such as
antegrade/retrograde venous obliteration, portal vein thrombolysis, and even variceal embolization. The authors advocate the use of
ICE catheters for majority of PV access cases given the advantages it
provides. Further testing is needed to prove the cost effectiveness of
using ICE catheters.
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P-716
Balloon-occluded retrograde transvenous obliteration for
duodenal varices
T. Okada, K. Maruyama, H. Horinouchi, R. Usui, T. Gentsu, R. Tani,
N. Katayama, E. Ueshima, Y. Koide, K. Sofue, M. Yamaguchi,
K. Sugimoto
Department of Radiology and Center for Endovascular Therapy, Kobe
University Hospital, Kobe, Japan
Learning Objectives
1. To describe anatomical characteristic of duodenal varices (DVs).
2. To learn the method of balloon-occluded retrograde transvenous obliteration (B-RTO) with adjunctive techniques.
3. To learn an additional antegrade approach in case of failed
B-RTO.
Background
DVs are rare, and no standard treatment has been established.
Several studies reported the validity of B-RTO as a treatment for DVs,
but no large-scale studies have been reported.
Clinical Findings/Procedure
We retrospectively evaluated 13 patients (8 women; mean age,
68.2±9.3 years) who underwent B-RTO for DVs in our institute
between March 2000 and December 2015. All DVs were located at
the second/third junction of the duodenum. The afferent veins were
pancreaticoduodenal varices in all cases (100%). The efferent veins
were the right gonadal (n=6, 46%), right renal capsular (n=3, 23%),
left gonadal (n=2, 15%), left renal capsular (n=1, 8%), and unnamed
retroperitoneal veins (n=1, 8%). B-RTO was successfully performed
in 10 cases (77%). Among the cases successfully treated with B-RTO,
9 (90%) required adjunctive techniques, including coil embolization of multiple efferent veins, advancing occlusion balloon catheter beyond a minor efferent vein, or simultaneous double balloon
occlusion for two efferent veins. Embolic materials included ethanolamine oleate (n=10, 100%) and n-butyl cyanoacrylate (n=1, 10%).
Three cases with failed B-RTO underwent percutaneous transhepatic obliteration (n=1), transileocecal obliteration (n=1), or dual balloon-occluded embolotherapy (n=1).
Conclusion
B-RTO is an effective treatment for DVs, although adjunctive techniques are required in most cases. An antegrade approach can be
considered when B-RTO alone fails.

P-717
Splanchnic venous thrombosis and Janus kinase 2 (JAK2)
mutation
S. Gilyard1, R.M. Ermentrout1, W.S. Lindquester2, G.L. Peters1
1Radiology, Emory University, Atlanta, GA, United States of America,
2School of Medicine, Emory University, Atlanta, GA, United States of
America
Learning Objectives
1. To educate interventional radiologists about the association
between non-cirrhotic, non-malignant splanchnic venous
thrombosis (SVT) and Janus kinase 2 (JAK2) V617F mutationassociated hypercoagulability.
2. To present a case series outlining the clinical and imaging
characteristics of the JAK2 mutation and percutaneous interventions.
3. To discuss management and surveillance strategies.
Background
It is well established that myeloproliferative neoplasms (MPNs) are
a major risk factor for the development of SVT. Recent studies have
noted that 33% patients with SVT will have the JAK2 mutation. MPNs
most commonly associated with JAK2 mutations are polycythemia
vera, primary myelofibrosis, and essential thrombocythemia.
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Clinical Findings/Procedure
A 51-year-old female presented with severe abdominal pain and
emesis. Abdominal CT showed extensive SVT. Two weeks of therapeutic heparin failed to ameliorate symptoms. Patency was achieved
with catheter-directed thrombolysis and TIPS. Hypercoagulable
workup confirmed the JAK2 mutation. Despite therapeutic anticoagulation, she required 4 thrombolytic interventions in the ensuing 18
months. Between 2014 and 2016, two additional patients presenting
with acute SVT were subsequently diagnosed with the JAK2 mutation. Both responded to percutaneous thrombolytic therapy. One
required a second intervention within 6 months.
Conclusion
Because 40% patients with MPN will develop SVT before the diagnosis of MPN, it is critical that interventionalists are attuned to this
association. A presentation of SVT warrants evaluation for the presence of the JAK2 mutation. We must be aware so that hematology–
oncology referral and appropriate testing are performed. Discovery
of MPN will alter treatment in a significant proportion of patients.

P-718
Endovascular intervention through liver tissue in the treatment of portal hypertension
K. Baizhanuly
Interventional X-ray Surgery, National Scientific Center of Oncology and
Transplantation, Astana, Kazakhstan
Background
To assess the feasibility and effectiveness of endovascular intervention through the liver tissue in the prevention of varicose vein
bleeding of the esophagus and stomach in patients with portal
hypertension.
Clinical Findings/Procedure
We analyzed the treatment results of 54 patients who were diagnosed with portal hypertension and were at a risk of varicose vein
bleeding of the esophagus and stomach. Their age ranged from 19
to 86 (mean 59.2) years. Indications for endovascular intervention
through the liver tissue were determined by the presence of recurrent bleeding or inefficiency of endoscopic procedures and a high
risk necessitating surgical intervention. After selective catheterization, endovascular occlusion of the superselective splenic, left gastric, and right gastro-omental arteries was performed. Endovascular
occlusion of the veins was performed by percutaneous transhepatic catheterization of the left gastric and short gastric veins by the
sequential administration of sclerosing agents, coils, and hemostatic
sponge using “sandwich” technology. In case of the presence of
refractory ascites, transjugular shunting was combined with simultaneous occlusion of varicose veins of the esophagus and stomach
with splenic artery embolization. Patients were remotely monitored
for 2 years.
Conclusion
Complex endovascular interventions, including the occlusion of the
splenic artery and other arterial supplies to the spleen and intervention endovascular embolization of the varicose veins of the esophagus and stomach through the liver tissue, are less invasive and more
effective alternative methods when other methods of hemostasis
cannot be applied.
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P-719
Modified balloon-occluded retrograde transvenous obliteration (BRTO) techniques for the treatment of gastric varices:
balloon-occluded antegrade transvenous obliteration (BATO)/
vascular plug-assisted retrograde transvenous obliteration
(PARTO)/coil-assisted retrograde transvenous obliteration
(CARTO)
S.K. Kim1, N.B. Mani1, M.D. Darcy1, A.W. Park 2
1Division of Interventional Radiology, Mallinckrodt Institute of

Radiology, Washington University School of Medicine, St. Louis, MO,
United States of America, 2Radiology, University of Virginia Hospital,
Charlottesville, VA, United States of America
Learning Objectives
1. To know the basic balloon-assisted retrograde transvenous
obliteration (BRTO).
2. To know the modified BRTO techniques: balloon-occluded
antegrade transvenous obliteration (BATO), vascular plugassisted retrograde transvenous obliteration (PARTO), and coilassisted retrograde transvenous obliteration (CARTO).
3. To present interesting cases of BRTO and modified BRTO
techniques.
Background
Although BRTO has been used for two decades in Asia for the management of gastric variceal bleeding, it is an emerging management
option in USA. Modified versions of BRTO have been developed,
including BATO, PARTO, where a vascular plug is deployed within a
portosystemic shunt, and CARTO, where multiple coils are deployed
within a portosystemic shunt.
Clinical Findings/Procedure
•
Pathophysiology of gastric varices
•
Basic BRTO techniques
•
BATO
•
PARTO
•
CARTO
•
Interesting cases
Conclusion
To know the basic and modified BRTO techniques, including BATO,
PARTO, and CARTO.

P-720
How do I TIPS this: tricks to accomplish the difficult TIPS
placement
A.F. Jon, A.A. Hussain, P. Kisza
Radiology, Rutgers New Jersey Medical School, Newark, NJ, United
States of America
Learning Objectives
To demonstrate techniques for the placement of a transjugular intrahepatic portosystemic shunt (TIPS) in challenging circumstances.
Technical problems and complications are discussed with interventions to overcome them.
Background
TIPS is an effective treatment for portal hypertension sequela.
Placement and revision of TIPS may be challenging in conditions
such as an underlying liver disease, history of liver transplant, or a
prior liver intervention. This exhibit describes techniques for TIPS
placement in complicated scenarios with emphasis on the management strategy.
Clinical Findings/Procedure
Challenging TIPS procedures discussed include hepatocellular carcinoma, superior vena cava (SVC) occlusion, hepatic vein occlusion/Budd–Chiari syndrome, portal venous thrombosis, hepatic
artery occlusion/injury, history of hepatic arterial chemoembolization (HACE), inadequacy of previous TIPS, and hemobilia. 1) In
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case of a massive right liver lobe hepatocellular carcinoma, the left
hepatic vein was used with wire guidance in the left portal vein. 2)
SVC occlusion was bypassed via SVC or the femoral approach. 3) TIPS
placement in a case with hepatic vein occlusion is discussed. 4) A
thrombosed portal vein can be recanalized by thrombolysis. 5) TIPS
placement in case of a thrombosed hepatic artery is possible when
the development of sufficient collaterals is documented. 6) Similarly,
TIPS placement is possible after HACE by virtue of collateral circulation. 7) Direct puncture of the hepatic artery during shunt placement can be treated with stent grafting. 8) A parallel second TIPS
can be placed if the primary TIPS (occluded or patent) gives inadequate pressure reduction. 9) For uncontrolled hemobilia after TIPS,
the culprit hepatic artery can be embolized.
Conclusion
TIPS placement and subsequent complications can be challenging.
Scrupulous preprocedural planning and correct interventions are
indispensable for favorable outcomes.

P-721
TIPSS AND TRICKS: the use of the TIPSS procedure in acute and
chronic portal vein thrombosis
M. Shah1, G. Ramjas2, S. Whitaker2, A. Shah2, R. O’Neill2, S. Travis2
1Radiology, Queen’s Medical Centre, Nottingham University Hospitals
NHS Trust, Nottingham, United Kingdom, 2Interventional Radiology,
Queen’s Medical Centre, Nottingham University Hospitals NHS Trust,
Nottingham, United Kingdom

Learning Objectives
This educational report documents the innovative use of the transjugular intrahepatic portosystemic shunt (TIPSS) procedure in the
management of five patients with acute and chronic portal vein
thrombosis. It outlines the varied clinical presentations of patients,
the imaging findings, and the interventional techniques and challenges experienced during TIPSS insertion.
Background
This year marks the 29th anniversary of the first successful TIPSS procedure completed with a metallic Palmaz stent in Freiburg in 1988.
The last three decades have seen both the techniques and indications for TIPSS stenting evolve. The advantages of TIPSS insertion
in portal vein thrombosis include access to treat underlying portal
hypertension and varices and early restoration of flow in the mesenteric and portal veins. While portal vein thrombus does pose a
greater technical challenge for TIPSS insertion, one center reported
a 98% success rate in achieving stent patency in a sample group of
60 patients1.
Clinical Findings/Procedure
Techniques combining the use of ultrasound-guided percutaneous portal vein access with balloon placement for TIPSS target and
wedge portography were used. Utilizing the skills of two experienced operators allowed for a 100% success rate in ultrasoundguided TIPSS detection.
Conclusion
The five patients involved in this case series underwent successful
stent insertions with resolution of their presenting symptoms. The
different approaches adopted in each case highlight the resourceful techniques required when dealing with portal venous thrombosis and the importance of careful case-by-case consideration.
Reference:
1. Thornburg et al., Portal vein Recanalisation and TIPSS Creation
for Chronic Portal Vein Thrombosis: Technical Considerations, TVIR.
Vol19(2016):52- 60.
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P-722
Trans-splenic approach: an option when conventional TIPS
goes wrong
R. Gonzalez Rodriguez, P.M. Dautt Medina,
M. Guerrero Hernandez
Radiology, ABC Medical Center, Mexico City, Mexico
Learning Objectives
The trans-splenic approach may be an option when conventional
TIPS fails. In this review, we talk about the techique of the transsplenic approach, with examples based on our experience.
1. To know the most common indications and contraindications.
2. To demostrate the efficacy and safety of this method.
3. To indentify the main complications and how to resolve them.
Background
The trans-splenic aproproach is another way to access the PV.
However, because of the the high vascularity of the spleen, there is
a risk of bleeding, which is a complication associated with this technique. This technique is rarely applied by clinicians. It is less frequently used in patients with descompensated cirrhosis and coagulation deficiencies. We are going to present cases when conventional TIPS becomes difficult or fails based on our experience.
Clinical Findings/Procedure
Under ultrasonographic guidance, the branch of the splenic vein is
located and punctured with a Shiba 22-G needle, venous return is
checked, and COPE guide is introduced, afterward to perform NEFF
trimodular exchange and to advance hydrophilic guidewire 0.35
inches and on this forward multipurpose catheter 5 FR and inject
water-soluble contrast agent and opacify the portal vein and its
branches, under stereotaxic perform the suprahepatic portal connection with previous transjugular approach.
Conclusion
The trans-splenic approach is an option when conventional TIPS
is difficult or fails depending on the skill and experiencie of the
inverventionist.

P-723
Different approaches for portal recanalization with
cavernomatous degeneration
M. Guerrero Hernandez1, R. García Buen-Abad2, B.V. Granados2,
R. Gonzalez Rodriguez2
1Radiology & Molecular Imaging, Instituto Nacional de Ciencias
Médicas y Nutrición, Mexico City, Mexico, 2Radiology & Molecular
Imaging, The American British Cowdray Medical Center, Mexico City,
Mexico
Learning Objectives
1. To review current indications for portal recanalization.
2. To discuss the standard therapeutic approach for portal cavernomas.
3. To discuss the issue of hepatic transplantation when portal
cavernomatous degeneration coexists.
4. To describe different techniques for portal recanalization and
their possible indications in patients with cavernomatous
degeneration.
Background
Current guidelines for portal recanalization often dismiss endovascular treatment when cavernomatous degeneration exists; however,
new studies have shown successful outcomes with a transjugular,
transhepatic, or trans-splenic approach for portal recanalization.
Clinical Findings/Procedure
Successful portal recanalization with the transjugular approach as
well as the hybrid transjugular/transhepatic and transjugular/transsplenic approaches will be accurately described.
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Conclusion
- Whenever conventional treatment lacks adequate control for portal hypertension complications in the presence of portal cavernomatous degeneration, endovascular treatment should be considered.
- Portal recanalization before liver transplantation in cavernomatous
degeneration can aid/enable the procedure by lowering the difficulty of porto-portal anastomosis.

P-724
Preoperative portal vein embolization through splenic vein
access
C.H. Kang1, S.B. Yang2, Y.J. Kim3, J.M. Lee4, W.-H. Lee5
1Radiology, Gangneung Asan Hospital, Gangneung, Korea,
2Radiology, SoonChungHyang University Hospital, Gumi, Korea,
3Radiology, Presbyterian Medical Center, Jeonju-si, Korea, 4Radiology,
SoonChunHyang University Bucheon Hospital, Bucheon, Korea,
5Radiology, SoonChunHyang Hospital, Cheonan, Korea
We report successful portal vein embolization using gelatin particles and Amplatzer vascular plug through splenic vein access before
planned extended right hepatectomy owing to a huge neuroendocrine tumor in the right hepatic lobe. During the final procedure, we
occluded the splenic access tract using a coil and Histoacryl.

P-725
A rare congenital non-cirrhotic extrahepatic portosystemic
shunt causing adult-onset encephalopathy treated with an
endovascular procedure
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P-727
Percutaneous embolization treatment of parastomal ectopic
variceal bleeding
A. Tizro, C. Cinar, H. Bozkaya, M. Parildar, I. Oran
Interventional Radiology, Ege University Hospital, Izmir, Turkey
We present two cases of parastomal ectopic variceal bleeding,
one of them due to portal hypertension and the other due to inferior vena cava (IVC) and superior vena cava (SVC) occlusions that
were treated successfully by percutaneous parastomal variceal
embolization.

P-728
Modified coil-assisted retrograde transvenous obliteration
(CARTO) for gastric varices: a report of two cases
E. Idaka, K. Uotani, A. Hamanaka, Y. Yamasaki, K. Obana,
K. Matsushiro, T. Kushima
Radiology, Hyogo Prefectural Awaji Medical Center, Sumoto, Japan
CARTO is a modified technique for balloon-occluded retrograde
transvenous obliteration that occludes the efferent shunt by
microcoils instead of a balloon catheter. We report a modified CARTO
technique by placing microcoils deep in the gastrorenal shunt to
reduce the amount of sclerosant.

P-729

M. Allegritti1, B. Enrico1, A. Leonardi1, J. Tesei1, F. Viti1,
G. Passalacqua2
1Interventional Radiology, Azienda Ospedaliera “S. Maria”, Terni, Italy,
2Radiology and Interventional Radiology, SS. Filippo & Nicola Hospital,

Avezzano, Italy

A case of hepatocellular carcinoma (HCC) rupture after B-RTO
for gastric varices
Y. Munetomo, S. Yamazoe, A. Baba, Y. Kobashi, T. Mogami
Radiology, Tokyo Dental College, Ichikawa General Hospital, Chiba,
Japan

A 47-year-old female presented with a 7-month history of episodic
confusion and progressive ataxia (serum ammonia 434 ug/dl). CT
scan showed a portosystemic shunt between the inferior mesenteric
vein, inferior vena cava, and left ovarian vein. Endovascular shunt
closure was performed.

The patient was an approximately 70-year-old woman with hepatocellular carcinoma (HCC) and gastric varices. We performed preoperative B-RTO for gastric varices; the next day, the complication of
HCC rupture occurred. There are few reports on the complication
of HCC rupture after B-RTO; thus, we will report based on literature
consideration.

P-726

P-730

Percutaneous transhepatic coronary vein and posterior gastric
vein embolization to restore the reduced portal flow after
living donor liver transplantation

Percutaneaous embolization of a congenital portocaval shunt
improved encephalopathy

J.M. Lee1, J. Ohm2, C.H. Kang3, W.-H. Lee4, S.B. Yang5
1Radiology, SoonChunHyang University Bucheon Hospital, Bucheon,
Korea, 2Radiology, Chungnam National University Hospital, Daejeon,
Korea, 3Radiology, Gangneung Asan Hospital, Gangneung, Korea,
4Radiology, SoonChunHyang Hospital, Cheonan, Korea, 5Radiology,
SoonChungHyang University Hospital, Gumi, Korea
A 43-year-old man who had undergone living donor liver transplantation a day before showed no main portal vein flow on Doppler
ultrasound and underwent an immediate embolization of the collateral vein through the transhepatic approach; the portal flow was
successfully restored.

L. Escal, J. Delicque, M.-A. Pierredon Foulongne, V. Schembri,
B. Guiu
1Radiology, St-Eloi University Hospital, Montpellier, France
We report the case of a 66-year-old man with hepatic encephalopathy and cardiac insufficiency due to the congenital intrahepatic portocaval shunt. We embolized it with the Amplatzer vascular plug
through the transhepatic access. Clinical and laboratory findings
improved after embolization.
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P-731

P-735

Duodenal variceal bleeding embolization through dual venous
access

BRTO for rectal varices with liver cirrhosis

M. de Dios Lascuevas1, M. González Leyte1, A. Alvarez Luque1,
G. Rodriguez-Rosales1, M. Echenagusia Boyra1, E. Calleja Cartón1,
E.E. Daguer Tamayo2, F. Camuñez3
1Radiology, Hospital General Universitario Gregorio Marañon, Madrid,
Spain, 2Hospital General Universitario Gregorio Marañon, Madrid,
Spain, 3Interventional Radiology, Hospital General Universitario
Gregorio Marañon, Madrid, Spain
A patient with a 3-year non-dysfunctional TIPS presented with duodenal variceal bleeding involving a mesocaval shunt. Microcoils
were placed by the anterograde approach with hemorrhage control.
Meanwhile, shunt occlusion was being performed by the retrograde
approach using the Amplatzer vascular plug II.

P-732
Hepatofugal flow in the portal vein secondary to a large splenorenal shunt in a pediatric liver transplant recipient: diagnosis and minimally invasive endovascular treatment
R. Miraglia1, L. Maruzzelli1, F. di Francesco2, J. de Ville de Goyet2
1Radiology Unit, IRCCS-ISMETT, Palermo, Italy, 2Abdominal and

Transplant Surgery, IRCCS-ISMETT, Palermo, Italy

US and CT diagnosis of hepatofugal flow in the portal vein and a
large splenorenal shunt. Hepatopetal flow in the portal vein was
restored during the endovascular temporary balloon occlusion
of the shunt, which was subsequently successfully closed with the
Amplatzer vascular plug II.

P-733
Three-dimensional printing facilitates successful endovascular closure of a type II Abernethy malformation using the
Amplatzer atrial septal occluder device
J.F.B. Chick, W.E.A. Saad
Vascular and Interventional Radiology, University of Michigan Health
Systems, Ann Arbor, MI, United States of America
Three-dimensional printing has been used to develop patient-specific representations of surgical and endovascular planning and
intervention. This report describes the use of three-dimensional
printing to successfully close a type II Abernethy malformation using
the Amplatzer atrial septal occluder device.

P-734
Combined percutaneous transhepatic transjugular intrahepatic portosystemic shunt in an adult patient with cavernous
transformation of the portal vein (PV) and a completely calcified PV remnant
R. Miraglia1, L. Maruzzelli1, S. Aquilna2, A. Luca1
1Radiology Unit, IRCCS-ISMETT, Palermo, Italy, 2Radiology, Mater Dei
Hospital, Msida, Malta
Severe bleeding from ectopic duodenal varices. CT diagnosis of the
cavernous transformation of PV and a completely calcified PV remnant. A combined percutaneous transhepatic transjugular approach
was used to recanalize the PV remnant and successfully deploy a
e-PTFE covered stent.
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M. Nakamura
Radiology, Shimane University Faculty of Medicine, Izumo, Japan
The patient was a 74-year-old male with rectal varices. After rectal
bleeding, BRTO was performed on the percutaneous hepatic portal
vein. Varices were embolized using 50%TZ, 5%EOI, and detachable
coils. The percutaneous hepatic route was embolized using NBCA.

P-736
Portal vein stent placement in ectopic variceal bleeding with
extrahepatic portal vein obstruction after pylorus-preserving
pancreatoduodenectomy
Y.J. Kang1, H.O. Kim2, N.Y. Yim2, J.K. Kim2, B.C. Lee1
1Diagnostic Radiology, Chonnam National University Hwasun Hospital,
Jeollanam-do, Korea, 2Radiology, Chonnam National University

Hospital, Gwangju, Korea

A 47-year-old woman underwent pylorus-preserving pancreatoduodenectomy 2 years ago and presented with recurrent hematochezia. On direct portography, the main portal vein was obliterated
and jejunal varix had developed. After stent placement through the
obliterated portal vein, the jejunal varix had disappeared with no
bleeding.

P-737
Coil-assisted retrograde transvenous obliteration of a
duodenal varix with the superior mesenteric vein to right
ovarian vein shunt
S.J. Lee, G.S. Jeon, J.T. Lee
Radiology, CHA Bundang Medical Center, Seongnam-si, Gyeonggi-do,
Korea
We present a patient with hematochezia diagnosed as bleeding
from duodenal varices. CT revealed a duodenal varix with mesenterogonadal shunt. We successfully treated the duodenal varix with
coil-assisted retrograde transvenous obliteration using gelfoam.

P-738
Rare case of hepatic encephalopathy secondary to a noncirrhotic extrahepatic portosystemic shunt treated with endovascular closure
J.E. Rogers, B.C. Seaton, C. Stephens
Radiology, University of Tennessee Medical Center, Knoxville, TN, United
States of America
A 76-year-old man presented with a 3-month history of progressive episodic delirium and ataxia. Laboratory workup revealed
only hyperammonemia. Imaging showed a portosystemic shunt
connecting the inferior mesenteric vein and internal iliac veins.
Endovascular closure using the Amplatzer II vascular plug and multiple coils was curative.

P-739

TIPS reduction3
F. Alabdulghani
Radiology, St Vincent’s University Hospital, Dublin, Ireland
Case of cirrhosis with bleeding in parastomal varices wherein TIPS
was performed. Persistent bleeding led to coil embolization. Then,
hepatic encephalopathy required TIPS reduction with a modified
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stent combination. No improvement necessitated a second TIPS
reduction with another modified stent combination different from
the existing one.

case demonstrates a rarely seen condition in the traumatic population and a novel management strategy, which should be considered
in the management of this challenging injury.

P-740

P-744

Successful balloon-occluded retrograde transvenous obliteration (BRTO) for large gastric varices using selective coil embolization of multiple hepatofugal collateral vessels

Percutaneous trans-splenic and trans-hepatic combined
approach for portal vein stenting and TPA infusion in chronically occluded portal venous segments in status post-right
extended hepatectomy for Klatskin tumour

Y. Masuda, K. Kuroki, T. Kariyasu, H. Tateishi, Y. Kinoshita, H. Shiga,
M. Watanabe, K. Yokoyama
Radiology, Kyorin University Faculty of Medicine, Tokyo, Japan
A 56-year-old female presented with hematemesis. Contrastenhanced CT revealed gastric varices with a large gastrorenal shunt
and multiple hepatofugal collateral vessels. We managed BRTO successfully using coil embolization of collateral veins. Particularly,
selective microcoil embolization via the left inferior phrenic vein
was useful.

A. Shrivastava, L.M. Boucher, A. Bessissow
Radiology, McGill University, Montreal, QC, Canada
Use of access from both hepatic and splenic routes may be a better approach in patients in whom only trans-hepatic or trans-splenic
access has failed for better guidance of aggressive recanalisation
manoeuvres followed by TPA infusion in chronically occluded portal venous segments.

P-745

P-741
Successful coil-assisted transvenous obliteration (CARTO) of
isolated gastric varices in a patient with pancreas tail neuroendocrine tumor and chronic portal and splenic vein thrombosis
S.K. Kim, N.B. Mani, M.D. Darcy, S. Connolly
Interventional Radiology, Mallinckrodt Institute of Radiology,
Washington University School of Medicine, St. Louis, MO, United States
of America
A 63-year-old female with pancreas tail neuroendocrine tumor and
chronic portal and splenic vein thrombosis presented with bleeding
from isolated gastric varices. These isolated gastric varices were successfully treated with coil-assisted transvenous obliteration (CARTO)
via percutaneous transhepatic portal venous access.

P-742

Simultaneous treatment of ruptured rectal varices and
duodenal varices: a case report
M. Yabuta, K. Yagihashi
Radiology, St. Luke’s International Hospital, Tokyo, Japan
A 77-year-old female with hepatitis C cirrhosis developed rectal and
duodenal varices. She was hospitalized with massive rectal bleeding. We simultaneously performed balloon-occluded antegrade
transvenous sclerotherapy, followed by coil embolization for rectal
varices and coil embolization for duodenal varices.

P-746
Portal vein bleeding due to pancreatitis and biliary fistula after
liver transplant: treatment with an iliac limb stentgraft extension placement
V. Tacher, M. Vitellius, E. Hérin, H. Kobeiter
Department of Radiology, Henri Mondor Hospital, Créteil, France

Transjugular intrahepatic portosystemic shunt in an alpha-1
antitrypsin deficient child
L. Kelley1, A. Willis1, S. Jen1, E. Rotem2
1Radiology and Imaging, Medical College of Georgia at Augusta
University, Augusta, GA, United States of America, 2Vascular and

We report a case of extrahepatic portal vein bleeding on day 14 after
liver transplant. A stentgraft iliac limb extension 18 mm in diameter
was deployed in the main portal vein using a transhepatic approach
that successfully treated the hemorrhage.

Interventional Radiology, Medical College of Georgia, Augusta, GA,
United States of America
The creation of a transjugular intrahepatic portosystemic shunt successfully arrested acute variceal hemorrhage in a pediatric patient
with early cirrhosis secondary to α-1 antitrypsin deficiency. The
use of TIPS in this patient population is previously undescribed in
literature.

P-743
An uncommon case of a post-traumatic portal vein pseudoaneurysm treated with percutaneous transhepatic stent grafting
F. Pesapane1, C. Floridi2, A.M. Ierardi3, S.A. Angileri3,
A. Magenta Biasina3, M. Zaffaroni3, F. Patella3, E.M. Fumarola3,
G. Carrafiello3
1Postgraduation School in Radiodiagnostics, Università degli Studi di
Milano, Milan, Italy, 2Radiology, Fatebenefratelli Hospital, Milan, Italy,
3Radiology and Interventional Radiology, ASST Santi Paolo e Carlo,
Milan, Italy

P-747
3D printing facilitates endovascular closure of a large type 2
Abernethy malformation using the Amplatzer septal occluder
S.H. Allgeier, J.F.B. Chick, W.E.A. Saad
Vascular and Interventional Radiology, University of Michigan Health
Systems, Ann Arbor, MI, United States of America
Endovascular closure of a large type 2 Abernethy malformation in a
9-year-old boy using the Amplatzer ASD septal occluder following
3D printing of the malformation using CT data to facilitate procedural planning and closure device selection and sizing.

A man who presented with a traumatic portal vein pseudoaneurysm
was managed with percutaneous transhepatic stent grafting. This
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P-748
Percutaneous transhepatic treatment of portal stenosis by
placement of a balloon-expandable covered stent in a 2-yearsold liver transplanted patient
M. Calandri1, C. Gazzera2, D. Righi1, M.A. Ruffino3, P. Fonio1
1Radiology Institute, University of Torino, Turin, Italy, 2Radiology

Department of ASO S. Giovanni Battista, University of Turin, Turin, Italy,
3Vascular Radiology, AOU San Giovanni Battista di Torino, Turin, Italy
Portal vein stricture stenting after pediatric liver transplantation
is controversial because of anatomical changes during growth. We
present the percutaneous transhepatic placement of a balloonexpandable covered stent in a 2-years-old female. If required, this
device allows further dilatation during growth.

P-749
Successful stentangioplasty of the left renal vein for the treatment of nutcracker syndrome and portal hypertension
P. Heiss
Radiology, University Regensburg, Regensburg, Germany
Nutcracker syndrome was diagnosed (pressure gradient 12 mmHg)
in a patient with portal vein thrombosis, mesorenal shunt to the
left renal vein, and recurrent variceal bleeding. Following stentangioplasty of the left renal vein, bleeding stopped and varices
disappeared.

Urinary tract intervention
P-750
Clinical results after prostatic artery embolization (PAE) for
bothersome lower urinary tract symptoms (LUTS) due to BPH:
a single-center study of 109 patients
G. Amouyal1, O. Pellerin1, N. Thiounn2, C. Del Giudice1,
M. Nouri Neuville1, C. Déan1, M.R. Sapoval1
1Vascular and Oncological Interventional Radiology, Hôpital Européen
Georges Pompidou, Université Paris Descartes, Paris, France, 2Service
d’Urologie, Hôpital Européen Georges Pompidou, Paris, France
Purpose
To report the clinical results of 109 consecutive patients treated
by PAE for bothersome LUTS due to BPH using a single technique
(PErFecTED technique, Embosphere 300–500).
Material and methods
Single-center experience of 109 consecutive patients (mean age 65
years) with bothersome lower urinary tract symptoms (LUTS) due to
BPH treated by PAE between Dec 2013 and Oct 2016. Inclusion criteria: IPSS>8 and/or QoL>3, referred for PAE because of refusal or contraindication to surgery. Exclusion criteria: prostate volume<40 mL,
LUTS not related to BPH, urinary infection, complicated BPH, prostate cancer. We used the PErFecTED technique with hyperselective
embolization of diluted 300–500µm Embosphere® (Merit medical)
into the prostatic artery. Technical success was defined as unilateral
or bilateral embolization. Clinical success was defined according to
IPSS (≥25% or 8-point decrease), to QoL (<4 or ≥1-point reduction),
and/or to Qmax (>7.5mL/sec or −25%) or to Foley retrieval.
Results
Technical success: 100% (109/109). Unitaleral embolization: n=9/109
(8%). No case of vesical or rectal necrosis and no retrograde ejaculation or erectile dysfunction were observed. Clinical Success (mean
follow-up: 11.3 months): 85% (93/109), 16 patients showing no clinical benefit at 3 months. IPPS (pre vs. post), QoL and prostatic volume were 16±8.3 vs. 6±7 (p=0.001), 5.4±1.3 vs. 2.3±1.6 (p<0.001), and
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101±48 vs. 69±21 mL (p=0.01), respectively. Mean Q max was 8.8±5.1
(pre) vs. 15.1±7.5 (post) mL/sec (p=0.01).
Conclusion
PAE is a safe and efficient treatment for bothersome LUTS due to
BPH.

P-751
Retrograde transvesical ureteral stent exchange by interventional radiology at a tertiary oncology centre: techniques and
experience in 134 procedures
D. Mulholland, M. Ryan
Radiology, St. James’s Hospital, Dublin, Ireland
Purpose
The aim of this study was to assess the efficacy and safety of fluoroscopy-guided retrograde double-J stent exchange in an IR setting in
a tertiary oncology referral centre over a 2-year period.
Material and methods
A review of our hospitals informatics system was performed to collect data on procedures performed between July 2014 and July
2016. The procedure was routinely performed using sedation. The
patient was catheterised, and a wire was inserted into the bladder. A
snare device was passed into the bladder and used to snare the distal portion of the stent. The stent was withdrawn beyond the urethral meatus and then a guidewire was inserted through the partially retracted stent and advanced into the intrarenal collecting system. A new stent was then advanced over this wire and deployed.
The procedure may be performed as a day case.
Results
Between July 2014 and July 2016, 134 retrograde ureteral stent
exchange procedures were performed under fluoroscopic guidance
in 56 patients. All patients were females. The technical success rate
was 96% (128/134). The indication for majority patients was related
to underlying gynaecological malignancy [cervical, 48% (27/56),
ovarian 25% (14/56) and endometrial 9% (5/56)].
Conclusion
Fluoroscopy-guided retrograde double-J stent exchange is a safe
and effective procedure and can easily be performed with a high
degree of success with equipment and techniques used in daily
interventional practice. This approach frees up time in operating
theatres, allows for faster patient recovery and discharge, contributes to overall well-being in a largely palliative group of patients and
spares the patient the risks associated with a general anaesthesia.

P-752
Safety and effectiveness of different types of embolic materials
in the treatment of testicular varicoceles
G.C. Makris1, E. Efthymiou1, M.W. Little2, A.J. Wigham2, S. Anthony3,
R. Uberoi3, C.R. Tapping4
1Interventional Radiology, Oxford University Hospitals, Oxford, United
Kingdom, 2Radiology, Oxford University Hospitals Trust, Oxford, United
Kingdom, 3Radiology, John Radcliffe Hospital, Oxford, United Kingdom,
4Radiology, Churchill Hospital, Oxford University NHS Foundation Trust,
Oxford, United Kingdom
Purpose
The purpose of this study was to assess the current evidence for the
safety and effectiveness of different types of embolic materials used
in the endovascular management of testicular varicoceles.
Material and methods
A systematic review of the available clinical studies was performed
according to PRISMA guidelines.
Results
Twenty-three retrospective and seven prospective clinical studies were identified with a total of 3588 patients. Coils were used in
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majority studies, which were followed by the use of coils in combination with sclerosants. Technical success rates were > 92% for
all embolic materials without any significant difference. In terms of
recurrence rates, glue (N= 188) had the lowest and sclerosants alone
(N=728) had the highest rates of recurrence, which were 0.8% (1.6%–
0%, SD: 0.8) and 11.03% (18.8%–5.15%, SD: 6.06) within an average
follow-up of 12 and 25.48 months, respectively. Coils alone (N=845)
had an average recurrence rate of 8.6% (17.8%–1.4%, SD: 6.3) and a
mean follow-up of 24.66 months. After an average of 12 months of
follow-up, the addition of sclerosants (N=1562) as an adjunct to coils
did not improve recurrence rates (8.75%, 16.5%–5.1%, SD: 3.5). No
significant differences were reported regarding the safety profile of
the different types of embolic materials.
Conclusion
Given the heterogeneity of the included studies, at 1 year, glue was
the most effective and coils were the second most effective in preventing recurrence. The addition of sclerosants to coil embolization
did not impact the recurrence rates. Further research is required to
evaluate the cost effectiveness.

P-753
Unilateral left-sided transcatheter varicocele coil embolization
for the management of symptomatic bilateral varicoceles
M. Hadi1, G.C. Makris1, P. Boardman2, C.R. Tapping2
1Interventional Radiology, Oxford University Hospitals, Oxford, United
Kingdom, 2Radiology, Churchill Hospital, Oxford, United Kingdom
Purpose
Bilateral varicoceles are a common complaint in men. Their management with transcatheter embolization (TE) can be technically challenging because of the right spermatic vein anatomy. Our aim was
to assess the effectiveness of unilateral left varicocele TE for the
management of the symptoms bilaterally.
Material and methods
A prospective case-series study was designed. Twelve consecutive
symptomatic patients with bilateral testicular varicoceles confirmed
on scrotal ultrasound underwent unilateral left-sided TE with pushable coils. Pre- and post-procedure pain symptoms recorded using a
10-point visual analogue scale (VAS) at 3 and 6 months. Scrotal ultrasound scans were also performed during follow-up.
Results
Average pain score prior to embolization was 6 (R: 5–7). At 3 months,
75% (9/12) patients were asymptomatic with VAS of 1/10 (R: 0–2).
This improved even further at 6 months with 83% (10/12) patients
being symptom free (VAS: 1/10). The average screening time, radiation skin dose, and procedure costs were also significantly reduced
compared with average values from patients who had previously
undergone traditional bilateral embolization in our department. No
complications were associated with this procedure. Two patients
had to undergo further right-sided embolization for resolution of
symptoms.
Conclusion
The preliminary results of this case-series study suggest that unilateral left-sided TE of the testicular vein for the management of bilateral symptomatic varicoceles can be an acceptable option with
decreased cost and radiation burden. Further research is warranted
to assess cost-effectiveness in the long-run compared with traditional bilateral embolization.
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P-754
Retrograde access on VUJ is a useful vantage for urological
interventions
I.M.G. Kelly1, J.J. Morrow1, I. Cullen2, P. Daly2
1Interventional Radiology, University Hospital Waterford, Waterford,
Ireland, 2Urology, University Hospital Waterford, Waterford, Ireland
Learning Objectives
1. The flexible cystoscope is a valuable facility for the interventional radiologist.
2. Retrograde access to the bladder and VUJ allows hybrid IR
techniques that fuse the advantages of minimally invasive
procedures that obviate the need for GA and OR and can be
performed as day procedures.
3. Retrograde access to VUJ and the ureter is an optimal vantage
for higher profile metal stenting.
4. Rendezvous procedures optimize vantage and improve
outcomes in cases of difficult fistulas and strictures.
Background
Cystoscopy-assisted stent-exchange (CASE) procedures were
introduced to IR in 2013 and allow quick and easy double J stent
exchange under sedative analgesia using a flexible cystoscope in
the interventional radiology suite. This obviates the need for OR,
GA, and rigid cystoscopy and offers the patient a minimally invasive
alternative for a conventional urologic procedure.
Clinical Findings/Procedure
Eighty flexible CASE procedures were performed between 2013 and
2017: 82% females and 18% males; mean age 68 years; malignant
stricturing 70%; and benign diseases, including PUJ obstruction,
calculous stricturing, iatrogenic injury, fistulas, and AAA comprised
the rest. Primary success of in situ stent retrieval, ureteric recannulation, and stent reinsertion was 96%. Secondary success was 100%.
Retrograde access to VUJ allowed salvage, including the rendezvous
completion of otherwise technically difficult scenarios such as proximal stent migration and unfavorable fistulas. It also allowed retrograde 14-Fr metal ureteric stenting in 13 cases.
Conclusion
Fusing flexible endoscopic and IR techniques results in a hybrid IR
lead procedure that combines the advantages of both. Retrograde
access on VUJ is a very useful vantage in urological interventions.

P-755
Left varicocele sclerotherapy: tips and tricks to reduce patient
radiation exposure
U.G. Rossi1, A.M. Ierardi2, P. Torcia2, P. Rigamonti2, L.C. Pescatori2,
R. Foà2, G. Carrafiello3, M. Cariati2
1Radiology and Interventional Radiology, ASST Santi Paolo e
Carlo - San Carlo Borromeo Hospital, Milan, Italy, 2Radiology and
Interventional Radiology, ASST Santi Paolo e Carlo, Milan, Italy,
3Diagnostic and Interventional Radiology, University of Milan, Milan,
Italy
Background
Treatment of left varicocele by percutaneous sclerotherapy has
been shown to be effective in improving sperm parameters and
consequently increasing pregnancy rates. Compared with surgical
techniques, percutaneous sclerotherapy of left varicocele has the
advantage of minimizing complications rates and the time of return
to normal activities. The disadvantages of the percutaneous technique include a small percentage of vascular anatomical variations,
the use of contrast media, and the exposure to ionizing radiation.
Given that the procedure is performed on otherwise healthy young
patients, it is mandatory to reduce radiation exposure to the minimum level possible.
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Clinical Findings/Procedure
The aim of this poster is to illustrate the techniques for minimizing
fluoroscopy doses to patients when using the “left varicocele sclerotherapy protocol.” These include the following: 1) low-dose fluoroscopy, 2) two-to-four-pulse rate fluoroscopy, 3) collimation, 4) pelvic radiation external protection, 5) no direct radiation exposure
of testicles, and 6) no use of fluorography. These technical precautions may lead to a change in the total area under radiation exposure from 60 microGym2 to 100 microGym2, for a mean fluoroscopy
time of 3.5 minutes.
Conclusion
The use of low radiation exposure techniques for left varicocele
sclerotherapy should be mandatory, given that the procedure is performed on healthy young patients.
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Venous intervention and IVC filters
P-759
Lost inferior vena cava filters
S. Patel1, W. Adair1, N.G. Fishwick1, M.J. Glasby2, K. Waters1,
N. Kandiyil2
1Vascular Radiology, Leicester Royal Infirmary, Leicester, United
Kingdom, 2Radiology, University Hospitals of Leicester, Leicester, United
Kingdom

Superselective embolization with coils of an iatrogenic fistula
between the right bulbourethral artery and bulbar urethra in a
patient surgically treated for the evacuation of a huge post-traumatic perineal–penile–scrotal hematoma.

Purpose
An investigation into effective removal of inferior vena cava (IVC)
filters once no longer required was performed. Complications of
remaining IVC filters and non-retrieved filters and the reason for
non-removal were noted. Retaining IVC filters longer than required
increases the risks of complications: IVC thrombosis, stent fracture,
embedded hooks or migration.
Material and methods
All patients across University Hospitals of Leicester who underwent
IVC filter insertion over the last 5 years were retrospectively investigated using uniquely identifiable CRIS search codes. The indication
for filter insertion, type of filter inserted, whether filters were present for more than 3 months and if any complications occurred was
documented. The reason for a filter not being removed was also
documented.
Results
Ninety-eight patients (52 females; 46 males) who had IVC filters
inserted over the past 5 years were included in the study. Overall,
74/98 (75.5%) filters inserted were retrievable. Of the retrievable
filters, 61% (45/74) were retrieved; of these, 88.9% (40/45) were
retrieved within 3 months. Ten filters (10.2%) were non-retrievable
and none were removed. In total, 39.1% (29/74) of the IVC filters
were not retrieved because of bleeding (10/29), recurrent emboli
(4/29), no documentation (2/29) or had died (13/29). Complications
included hooks being incorporated, stent thrombosis and compression of the vein.
Conclusion
There are still a substantial number of retrievable filters that are
not removed and given the risks of IVC filters lost to follow-up and
increased litigation, more robust guidelines for follow up of these
IVC filters are needed.

P-758

P-760

P-756
Ureteroarterial fistula presenting as perirenal hematoma after
percutaneous nephrostomy
J.H. Hwang1, S.J. Lee2, G.S. Jeon2, J.T. Lee2
1Radiology, Konkuk University Medical Center, Seoul, Korea, 2Radiology,
CHA Bundang Medical Center, Seongnam-si, Gyeonggi-do, Korea
A 50-year-old female with a chronic ureteral stent after hysterectomy for uterine cervical cancer showed perirenal hematoma after
percutaneous nephrostomy. After resolving the hematoma, ureterography performed during ureteral stent reinsertion revealed a ureteroarterial fistula. Embolization of the ureter, followed by stentgraft
placement in the external iliac artery was successfully performed.

P-757
Iatrogenic fistula between the right bulbourethral artery and
bulbar urethra
I. Paladini, A. Andreone, E. Epifani, M. Fantoni, C. Marcato, C. Rossi
Radiologia Interventistica, Azienda Ospedaliero-Universitaria di Parma,
Parma, Italy

Interventional primary urethral realignment as a radical treatment for two hemodynamically unstable pelvic trauma
patients
C.H. Jeon, C.W. Kim, H. Kwon
Radiology, Pusan National University Hospital, Busan, Korea
Two patients with severe pelvic trauma showed complete posterior
urethral disruption on a urethrogram. An antegrade guidewire was
passed through the suprapubic cystostomy and navigated to pass
through the urethral injury site. Foley catheter was inserted for interventional primary urethral realignment.

Opt out scheme for attempted retrieval of temporary inferior
vena cava filters
C. Leung1, C. Worrell1, V. Shrivastava2
1Department of Vascular Surgery, Hull Royal Infirmary, Hull and East
Yorkshire Hospitals NHS Trust, Hull, United Kingdom, 2Department of
Vascular Radiology, Hull and East Yorkshire Hospitals NHS Trust, Hull,
United Kingdom
Purpose
Retrievable inferior vena cava (IVC) filters should be removed to
reduce the potential of delayed complications. At the time of insertion, a retrieval date was booked and a referral team was informed
to notify us of any change in circumstances. We evaluated the
impact of an opt out scheme on IVC filter retrieval rates.
Material and methods
Data were collected for all patients who had a retrievable IVC filter
inserted over a 1-year period. Audit standards were as follows: (1)
justification of insertion, (2) retrieval should have been attempted
for 100% temporary IVC filters, (3) documentation of the retrieval
plan, and (4) retrieval success rate of ≥80%.
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Results
A total of 51 filters were inserted, of which 34/51 (66%) were for preoperative management of DVT/PE, 9/51 (18%) were for contraindications to anticoagulation, and 8/51 (16%) were for prophylaxis.
Seventeen of 51 patients were excluded from the analysis (11 whose
clinical circumstances changed such that removal was contraindicated, 5 who died before retrieval, and 1 with a permanent filter).
Of the remaining, retrieval was attempted in 32/34 (94%) patients.
Retrieval was successful in 24/32 (75%) patients. Technical failure
was not associated with dwell time (p=0.743). Reasons for abandonment included occluded internal jugular vein access, large clot
burden, and tilt orientation with hook abutting the caval wall. The
remaining 2/34 (6%) patients were lost to follow-up.
Conclusion
Implementation of an opt out scheme in which the clinical team has
to opt out of filter retrieval has been successful. Reduction of filter
tilting at deployment may further improve retrieval success rates.

P-761
Value of follow-up angiography and factors predictive of
further intervention in patients undergoing catheter-directed
thrombolysis for massive and sub-massive pulmonary
embolisms
O. Ahmed1, N. Vo2, A. Baadh2, M. Patel3, M. Ozen2, B. Arslan1,
U.C. Turba2
1Vascular & Interventional Radiology, Rush University Medical Center,
Chicago, IL, United States of America, 2Radiology, Rush University
Medical Center, Chicago, IL, United States of America, 3Radiology,
University of Chicago, Chicago, IL, United States of America
Purpose
To assess the utility of next-day pulmonary angiography for catheter-directed thrombolysis (CDT) in patients with acute massive and
sub-massive PEs undergoing continuous pulmonary arterial pressure monitoring, and secondarily, to determine factors predictive of
further intervention.
Material and methods
Patients undergoing CDT from 2006 to 2016 for massive (n=14)
and sub-massive (n=18) PEs were reviewed. Patient demographics, comorbidities, pre-procedural labs, non-invasive hemodynamic
studies, and technical variables were recorded. Among patients
receiving next-day angiography, those requiring further intervention, defined as continued CDT and/or mechanical thrombectomy
(n=10), were compared with those not requiring an additional intervention (n=17) to assess for any predictive factors and the role of
angiography.
Results
Twenty-seven (84.4%) of 32 patients (56.3% male, 43.7% Caucasian,
mean age 66.2 years) underwent next-day pulmonary angiography; of which, 10 (37%) were identified to require additional interventions: catheter repositioning/exchange (n=3), mechanical thrombectomy (n=5), and both catheter and mechanical exchange (n=2).
Factors predicting additional interventions included obesity (9 vs 1,
p=0.02) and younger age (48.4 vs 62.5, p=0.02). Between patients
requiring further intervention and not, initial (41.4 vs 35.9, p=0.29),
next-day (31.2 vs 26.8, p=0.34), and interval change (5.0 vs 8.6,
p=0.65) in pulmonary artery pressures (mmHg) were not statistically
significant or predictive. Pre-procedural RV/LV size also did not differ
significantly (p=0.96). The 30-day mortality was comparable (2 vs 1,
p=0.56) between patient subsets.
Conclusion
Measurements of pulmonary arterial pressures and pre-procedural RV/LV ratios in patients undergoing CDT were not predictive
of additional intervention. Next-day pulmonary angiography, however, effectively identified patients requiring prolonged CDT and/or
adjunct interventions in acute PE management.
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P-762
Treatment of varicose veins with EVLA (1470 nm) using low
linear endovenous energy density
U. Gorsi1, S. Sangma1, M.K. Yadav1, T. Yadav2, N. Khandelwal1
1Radiodiagnosis, Post-graduate Institute of Medical Education and
Research, Chandigarh, India, 2Department of General Surgery, Postgraduate Institute of Medical Education and Research, Chandigarh,
India
Purpose
Chronic venous insufficiency is a common disease causing significant morbidity. Endovenous laser ablation with high linear energy
density (LEED) >90 J/cm is an effective mode of treatment of varicose veins but is associated with a higher number of complications. The purpose of our study was to assess the efficacy of EVLA
with 1470 nm laser using low linear energy density (LEED) less than
80 J/cm.
Material and methods
A prospective study was conducted comprising a total of 58 limbs
with GSV incompetence using low LEED less than 80 J/cm. The occlusion rate, improvement in CEAP and VCSS, and ulcer healing rate
were assessed. The complication rate and recurrence of disease
were also assessed.
Results
The occlusion rate was 96.1%; there was upgradation of CEAP score
by a period of 1 month in around 75% cases and rest by a maximum period of 3 months. Ulcer healing was seen in more than 91%
patients. Over 95% confirmed improvement of symptoms. The postprocedure pain was minimal. DVT was encountered in 2% patients.
No major complications such as pulmonary embolism were encountered. Two patients had segmental recanalization of GSV on followup. One patient had recurrence of symptoms.
Conclusion
EVLA with 1470 nm using low LEED is an effective mode of treatment for varicose veins with lesser complications and similar venous
occlusion rate compared with those using higher LEED more than
90 J/cm. No significant recanalization of GSV was encountered; however, a longer period of follow-up will be required to determine incidence of recanalization and recurrence of disease.

P-763
Success rate of secondary IVC filter retrieval at a tertiary care
center in patients referred for failed primary retrieval
T.G. Tullius, A. Altman, J.A. Greenstein, T.G. Van Ha
Radiology, University of Chicago, Chicago, IL, United States of America
Purpose
To evaluate success rates, complications, and need for advanced
retrieval techniques in secondary IVC filter retrievals.
Material and methods
Retrospective, IRB-approved study was conducted on all IVC filters
referred to a single radiology department from outside institutions
or departments following unsuccessful primary filter retrieval. From
2009 to 2016, 39 patients presented for secondary retrieval, with an
average age of 46.0±14.8 years (74.4% female). Primary indication
for placement was venous thromboembolic disease (n=32, 82.1%).
Patient and procedural variables, including indwelling time, indwelling and procedural complications, and retrieval data were obtained.
Results
Thirty-seven of 38 filters were retrieved successfully (97.4%). Single
retrieval deferred due to existing IVC thrombus. Of retrieved filters,
36 were placed in the infrarenal IVC (97.3%). Average indwelling
time of retrievals was 565 days (range: 25–3,743 days). All retrievals
were via a right jugular vein approach. Multiple indwelling effects
resulted in difficult filter removal, including hook incorporation into
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the IVC wall (n=23, 62.2%), filter tilt (n=21, 56.8%), and strut penetration (n=24, 64.9%). Advanced techniques beyond conventional snaring were required in 89.2% (n=33) of retrievals. Conventional (n=4),
modified snare (n=2), loop snare (n=9), endobronchial forceps (n=8),
loop snare and forceps (n=12), balloon dilation and forceps (n=1),
and loop snare, balloon dilation, and forceps (n=1) techniques were
used. Excimer laser technique was not employed. Average fluoroscopy time was 24.9 minutes (range: 1.0–121.2 minutes). Procedural
complications included filter fracture (n=2) and focal extravasation
(n=2). Filter fragments were successfully snared without incident.
Focal extravasations were asymptomatic.
Conclusion
Current study suggests that multiple techniques can optimize filter
retrieval despite primary retrieval failure.

P-764
Prevention of pulmonary embolism in patients with severe
trauma: role of IVC filters
T.T. Tran1, B. Goss2, H. Bjarnason3, N.-O. Skaga4, D. Jenkins5, S. Roy1,
P. Lauritzen6, N.-E. Kløw7
1Diagnostic Imaging and Intervention, Akershus University Hospital,
University of Oslo, Lørenskog, Norway, 2Radiology, Mayo Clinic,
Rochester, MN, United States of America, 3Interventional Radiology,
Mayo Clinic, Rochester, MN, United States of America, 4Anesthesiology /
Traumatology, Oslo University Hospital, Oslo, Norway, 5Medicine, Mayo
Clinic, Rochester, United States of America, 6Radiology, Oslo University
Hospital, University of Oslo, Oslo, Norway, 7Interventional Radiology,
Oslo University Hospital, University of Oslo, Oslo, Norway
Purpose
Prophylactic use of inferior vena cava filters (IVC filters) in patients
with severe trauma is a common practice in certain countries.
However, it remains uncertain whether IVC filters are beneficial.
Material and methods
Analysis of data collected retrospectively between January 2008
and December 2013 from two participating hospitals, H1 and H2,
both university clinic-accredited level 1 trauma centers. In H1, IVC filters were commonly used in patients with severe trauma, whereas
in H2, prophylactic placement of IVC filters was not considered. The
inclusion criteria were age > 15 years, injury severity score (ISS) >
15, abbreviated injury score (AIS) > 2, and survival for more than 24
hours after admission, and for H1, the criterion was placement of IVC
filters. After applying these criteria, 973 patients were included in
the study. The primary outcome measure was incidence of in-hospital computed tomography-verified pulmonary embolism (PE).
Secondary outcomes included in-hospital mortality and incidence
of lower-extremity deep-vein thrombosis (LE-DVT).
Results
Use of IVC filters was not associated with a lower incidence of PE
[OR=1.22, 95% CI (0.39, 3.82), p=0.74] but with a significantly lower
mortality [HR=0.59, 95% CI (0.36, 0.98), p=0.04]. The incidence of
LE-DVT was much higher in patients in whom a filter was placed
(OR>10, p<0.001).
Conclusion
Placement of IVC filters was not associated with a lower incidence
of PE but a higher incidence of LE-DVT in patients with IVC filters.
Patients in H1 had lower mortality rate. This contradictory constellation of findings further underscores the urgent need for a prospective trial of IVC filters in the context of severe trauma.
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P-765
A comparison of retrievability: Celect vs. ALN IVC filters
N. Xiao1, R.J. Lewandowski1, J.K. Karp1, R. Ryu2, R. Salem3,
K.R. Desai1
1Interventional Radiology, Northwestern University, Chicago, IL,
United States of America, 2Radiology, University of Colorado, Denver,
CO, United States of America, 3Radiology, Northwestern University,
Chicago, IL, United States of America
Purpose
Data comparing retrievability characteristics of various retrievable
inferior vena cava filters is lacking. We aim to elucidate differences
in retrievability between Celect (Cook Medical, Bloomington, IN)
and ALN (ALN Implants Chirurgicaux, Ghisonaccia, France) filters. We
hypothesized that there are no significant differences in retrievability characteristics between the two devices.
Material and methods
All Celect and ALN filters placed with a subsequent retrieval attempt
were acquired from a prospectively acquired, single-institution
database. We assessed the filter dwell time, technical success, fluoroscopy time, advanced retrieval technique usage, and devicerelated retrieval procedural complications. Fisher’s exact test and
Welch t-test were used for analysis; significance was determined at
p<0.05.
Results
In total, 414 Celect (2/2009–6/2016) and 244 ALN retrievals (12/2012–
12/2016) were performed. After an average of 2.3 and 2.5 months,
68% (n= 414/608) of patients with Celect and 68% (n=244/360)
of patients with ALN filters, respectively, presented for retrieval
(p=0.87). Average fluoroscopy times were 10.5 minutes for Celect
retrieval vs. 6.0 minutes for ALN retrieval (p<0.01). Retrieval failure rates were 1.3% (n=5) for Celect vs. 0% for ALN filters (p=0.08).
Advanced techniques were used in 16% (n=65) of Celect vs. 19%
(n=47) of ALN cases (p=0.25). The incidence of filter-related retrieval
complications was 2.1% for Celect (n=9, SIR Standards: all minor) vs.
0% for ALN filters (p=0.02).
Conclusion
Retrieval of Celect filters required significantly more fluoroscopy
time and was subject to higher rates of device-related retrieval procedure complications. Overall complication rates remained low.
There was no significant difference in retrieval rates, technical success, necessity of advanced retrieval techniques, or dwell times.

P-767
Angioplasty and stenting for superior vena cava syndrome
(SVCS) caused by cardiac resynchronization therapy (CRT) or
implantable cardioverter defibrillator (ICD) placement: preliminary results after 6 months
R. Pietura1, A. Keinrok 2, Ł. Tułecki3, T. Smyk 2, M. Toborek1,
E. Gołembiewska4, A. Kutarski5
1Interventional Radiology and Diagnostic Imaging, Independent Public
Teaching Hospital No. 1, Lublin, Poland, 2Cardiology, The Pope John
Paul II Voivodeship Hospital, Zamość, Poland, 3Cardiac Surgery, The
Pope John Paul II Voivodeship Hospital, Zamość, Poland, 4Nephrology,
Transplantology and Internal Medicine, Pomeranian Medical University,
Szczecin, Poland, 5Cardiology, Medical University of Lublin, Lublin,
Poland
Purpose
Cardiac resynchronization therapy (CRT) or implantable cardioverter
defibrillator (ICD) placement through upper limbs veins leads to narrowing or occlusion of the superior vena cava (SVC) in 30% patients.
Although it is mostly asymptomatic, in some patients, SVC syndrome (SVCS) impairs the quality of life (QoL). Previous reports on
central vein treatment with stent placement resulted in a high rate
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of restenosis. The aim of this study was to assess the effectiveness
and safety of angioplasty and stenting in patients with SVCS caused
by pacemaker leads using new venous stents.
Material and methods
Six patients (1 female, median age 54 years) after pacemaker implantation (1–16 years since implantation; median 6 years) had symptomatic SVCS. The SF-36 questionnaire was used to assess patients’
QoL and Sandford-Doty classification was used to assess the grade
of stenosis and collaterals. Pacemaker leads were transvenously
removed using the telescope technique and then angioplasty with
VENOVO stent (Bard) placement in SVC and/or innominate vein was
performed. One, 2, or 3 stents were implanted in every 2 patients.
Anticoagulation therapy was continued for 6 months after the treatment. Clinical evaluation, QoL assessment, venography, and stent’s
X-ray were performed 6 months after the treatment.
Results
All patients were asymptomatic after 6 months with significant
improvement of QoL. Vein narrowing <70% was found in two
patients (33%). One stent (8.3%) was compressed without significant
destruction of struts. No complications were observed during the
treatment nor during the follow-up.
Conclusion
Angioplasty with stent placement seems to be a promising strategy for SVCS caused by pacemaker leads. Clinical assessment and
QoL showed significant improvement, while no complications were
observed.

P-768
Venacavogram for renal vein anatomy is not essential during
insertion of the IVC filter in patients who had undergone
preprocedural contrast-enhanced CT: a prospective study
M.A. Husainy, C. Fang, H. Abbas, D. Huang
Department of Radiology, King’s College Hospital, London, United
Kingdom
Purpose
To investigate the need of performing venacavogram for renal vein
anatomy before insertion of the inferior vena cava (IVC) filter in
patients who had undergone preprocedural contrast-enhanced CT
(CECT).
Material and methods
Eighty-one consecutive patients underwent insertion of the IVC filter from November 2013 to November 2016 where an intra-procedural venacavogram was not performed. All these patients had
undergone preprocedural CECT for various clinical indications
where IVC and origin of renal veins were identified in relation to the
lumbar vertebrae. Out of these 81 patients, 54 patients underwent
subsequent follow-up CECT for various clinical indications. The position of the IVC filter was assessed on follow-up scans.
Results
No anatomical vena cava anomaly or vena cava thrombus was
detected in preprocedural CT. All 54 patients (100%) who underwent follow-up CT following inserion of the IVC filter had their filters correctly placed in relation to the origin of renal veins (p<0.05).
The disc space between L2 and L3 was the commonest location for
the deployment of the filter (p<0.05). No patient had tilting or migration of the filter. The mean in dwelling time of the filters was 74.3
days. None of the procedures had any complications because of the
insertion.
Conclusion
Venacavogram to identify renal vein anatomy during the insertion
of the filter may be omitted in patients who had undergone preprocedural CT. Anatomic landmarks provide a reliable position for the
deployment of the filter.
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P-769
Evaluation of the timing of contrast-enhanced CT for adrenal
venous sampling
T. Sanomura, T. Norikane, Y. Nishiyama
Radiology, Faculty of Medicine, Kagawa, Japan
Purpose
Adrenal venous sampling (AVS) of the right adrenal vein (RAV)
remains difficult because of its small size and anatomy. RAV visualization is important as a pre-procedural mapping for AVS.
To evaluate the proper phase of visualization of RAV on contrastenhanced CT.
Material and methods
Eighteen patients (male 9, female 9; Mean age, 54 years; range 33–74
years) with primary aldosteronism underwent contrast-enhanced
CT for pre-procedural mapping for AVS between July 2013 and
November 2015. CT imaging setting were as follows: using a 128row detector CT (iCT256; Philips), breath hold in the shallow expiratory phase, axial scan; at the right adrenal level, reconstruction thickness/interval; 1.0 mm/1.0 mm, 100 or 120 kVp, 100–150 mA, contrast
medium; 350 mgI/ml, iodine dose; 600 mg/kg (max 35 mg), flow rate;
0.07 ml/kg/sec, imaging phase; 7 phases (30, 33, 36, 39, 42, 45, and
48 sec after injection) and delay (90 sec). Visual analysis: RAV visualization rates were estimated. The most clearly visualized RAV phase
was evaluated and the density of RAV was compared with that of the
aorta peak.
Results
RAV was visually evident in 17 patients (94%). In all cases, CT identified the correct position of RAV. RAV formed a common trunk with
the accessory hepatic vein in 1 patient. The most clear phase was
at 45.9±2.1 sec (42 sec: 2, 12%; 45 sec: 8, 47%; and 48 sec: 7, 41%).
Comparison with the aorta peak was +11.8±2.9 sec.
Conclusion
Contrast-enhanced CT is a reliable way to map RAV prior to AVS. In
this study, the most proper timing for mapping RAV was approximately 46 sec after iodine injection on CT.

P-770
Feasibility of a single-session endovascular treatment for aged
lower extremity deep vein thrombosis
H.H. Chung1, S.H. Lee1, S.B. Cho2, Y.H. Kim2, T.-S. Seo3
1Radiology, Korea University Ansan Hospital, Ansan, Korea, 2Radiology,
Korea University Anam Hospital, Seoul, Korea, 3Radiology, Korea
University Guro Hospital, Seoul, Korea
WITHDRAWN

P-771
Radiation exposure during segmental adrenal venous
sampling using dynamic trace digital angiography and spot
fluoroscopy
S. Morita, H. Yamazaki, K. Endo, S. Suzaki, S. Sakai
Department of Diagnostic Imaging and Nuclear Medicine, Tokyo
Women’s Medical University Hospital, Tokyo, Japan
Purpose
Segmental adrenal venous sampling (AVS) of effluent tributaries was
recently introduced to detect and localize intra-adrenal aldosterone
secretion, although it could increase radiation exposure. The purpose of this study was to evaluate radiation exposure in patients
undergoing segmental AVS using dynamic trace digital angiography (DTDA), which enhances background compression and image
contrast of vessels and devices, and spot fluoroscopy, which allows
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focused fluoroscopy within an adjustable region of interest under a
similar peak dose condition.
Material and methods
Segmental AVS was performed in 32 patients using DTDA and spot
fluoroscopy with a single plane system (Infinix Celeve-i; Toshiba
Medical Systems, Tokyo, Japan). In 5 patients, cone beam CT images
were obtained. In 2 patients, digital subtraction angiography (DSA)
images were also obtained. The dose-area product (DAP) and peak
skin dose were measured and compared with those of previous
studies.
Results
Segmental AVS of at least 2 effluent tributaries in the right and left
adrenal veins were obtained in 28 (87.5%) and 32 (100%) patients,
respectively. The total DAP was 69.4 ± 37.8 Gy·cm2. The acquisition
and fluoro DAP were 15.8 ± 17.0 and 53.7 ± 31.0 Gy·cm2, respectively.
The peak skin dose for patients was 634.7 ± 264.4 μSv. The operator radiation exposure was 36.7 ± 56.5 μSv. These results were lower
than those of previous studies with conventional methods.
Conclusion
Radiation exposure during segmental AVS was acceptable using
DTDA and spot fluoroscopy in comparison with that using conventional methods.

P-772
Laser-assisted complex IVC filter retrieval
C. von Stempel1, H. Walton1, J. Raja2, J. Hague1, M. Walkden2,
N. Walker1, J.A. Brookes2
1Imaging, UCH, London, United Kingdom, 2Radiology, University
College Hospital, London, United Kingdom
Purpose
Retrievable IVC filters must be removed to prevent thrombosis and/
or vein stenosis (MHRA 2013). Standard filter retrieval techniques
fail in up to 26% patients because of endothelialisation and perforation of filter components. Complex techniques are then required.
We present our experience of our escalatory approach for IVC filter retrieval. Standard technique: a single-day procedure under
local anaesthesia using a 8-Fr sheath and a loop snare. Failing this,
patients were rebooked for a complex retrieval, under general
anaesthesia, which included the following:
a) using a 16-Fr × 45-cm sheath via the right internal jugular vein
(RIJV) enabling the “wire-loop snare” method (Rubenstein, 2007) ±
b) microdissection with a laser via RIJV or using an endoscopic forcep via the common femoral vein (CFV).
Material and methods
A 5-year review of the IVC filter removal experience.
Results
There were 167/179 (93%) successful retrievals. Of these, 130 (78%)
were standard retrievals. Thirty-seven patients were subsequently
rebooked for a complex retrieval: 14/37 (38%) were successful using
a 16-Fr sheath + the wire-loop snare methods and the remaining
patients required microdissection. In total, 20/37 (54%) patients
underwent complex retrieval using a 16-Fr sheath + laser-aided
extraction and 3/37 (8%) patients underwent complex retrieval
using a 16-Fr sheath + disimpaction with an endoscopic forcep
via CFV. No reported complications or incomplete retrievals were
observed. Filters in the standard technique group were in situ for
a shorter time (mean 134 days) than those in the complex retrieval
group (mean 203 days) (p<0.001). If preoperative imaging (venogram/CT) demonstrated filter-feet endothelialisation, this was predictive of requiring laser/endoscopic forcep microdissection [14/17
patients (p<0.05)].
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Conclusion
Standard techniques failed in 22% (as per the reported literature). The escalatory approach for IVC filter retrieval was both safe
and effective, with no complications or incomplete retrievals.
Preoperative imaging demonstrating filter-feet embedding/perforation predictive of requiring microdissection techniques (62%).

P-773
Thromboaspiration with Indigo system reduces the time and
dose of fibrinolysis and improves the outcomes of massive and
submassive PE compared with catheter fragmentation
J.A. Guirola1, H. Ferral2, G. Behrens3, C. Lahuerta1, W.T. Kuo4,
M.A. de Gregorio1
1Interventional Radiology, Minimally Invasive Techniques Research
Group (GITMI), Zaragoza, Spain, 2Interventional Radiology, NorthShore
University HealthSystem, Evanston, IL, United States of America,
3Vascular and Interventional Radiology, VIR Chicago, Hinsdale, IL,
United States of America, 4Vascular and Interventional Radiology,
Stanford University, Stanford, CA, United States of America
Purpose
To determine whether thromboaspiration with Indigo system for PE
improves short- and medium-term outcomes compared with the
interventional treatment of choice (mechanical thrombolysis + catheter-directed thrombolytic therapy).
Material and methods
From May 2016 to January 2017, 22 patients were diagnosed with
PE: 18 with massive and 4 with submassive PE. Thirteen patients
were conventionally treated according to our protocol: thrombolysis + catheter fragmentation (MFT), and 9 were treated with thromboaspiration + catheter-directed thrombolytic therapy (TAs). No significant difference was observed in age, sex, and the angiographic
pulmonary index (Miller index). Pulmonary pressures after fibrinolysis and 1 month later were compared between the groups. The total
dose and total time of fibrinolysis were also compared between the
groups.
Results
Postoperative mean pulmonary arterial pressure (PAP) was 37.84
± 7.01 mmHg after MFT and 36.66±4.27 mmHg after TAs, with no
significant difference in the angiographic control after 24 h and 1
month between the groups. Significant differences were observed in
the total dose of urokinase (UK) administered as a bolus (119,230.76
± 153.756.38 IU of UK for MFT vs 51,122.22 ± 50,098.24 IU of UK for
TAs), the total time of UK perfusion (44.30 ± 11.36 h for MFT vs 10.00
± 4.24 h for TAs), and the mean length of stay (9.54 ± 1.75 days for
MFT vs 7.00 ± 0.86 days for TAs) (P < 0.05).
Conclusion
Thromboaspiration improved the results of conventional mechanical fragmentation and catheter-directed thrombolytic therapy by
decreasing the time and total dose of fibrinolysis and also by rapidly
decreasing PAP.

P-774
Graduated complexity technique for inferior vena cava filter
retrieval at a multi-hospital institution
Z.L. Bercu, J. Martin, D. Kies, H.N. Shekhani, J. Newsome
Division of Interventional Radiology and Image-Guided Medicine,
Emory University School of Medicine, Atlanta, GA, United States of
America
Purpose
To assess a predictive modeling strategy using the graduate complexity technique (GCT) for inferior vena cava (IVC) filter retrieval.
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Material and methods
A retrospective analysis of 110 IVC filter retrievals in 101 patients by
14 operators at 4 hospitals in a single institution over a single year
was performed. Records were reviewed for demographics, operators, use of sedation, technique, type of filter, and complications.
GCT was assessed using the following criteria:
Level 0: conventional retrieval
Level 1: use of multi-loop snares
Level 2: use of a sheath larger than 14 French, loop snare technique
Level 3: use of endobronchial forceps or sheath laser
Results
Median age was 58 years, and 60% patients were females. Seven
types of filters were retrieved. Median filter dwell time (MFDT) was
160 days. Median fluoroscopy time (MFT) was 8.0 minutes. Technical
success (TS) was 90.9%. Each GCT level was performed in 0: 80 procedures (TS: 96.3%; MFDT: 177 days; MFT: 5.7 minutes), 1: 6 procedures (TS: 83.3%; MFDT: 188 days; MFT: 15.1 minutes), 2: 11 procedures (TS: 54.5%; MFDT: 181 days; MFT: 40.5 minutes), and 3: 13 procedures (TS: 92.3%; MFDT: 188 days; MFT: 30.4 minutes). One level 3
procedure resulted in unretrievable filter fragments.
Conclusion
Advanced filter retrieval without classification has previously been
described. GCT classification may allow for predictive modeling and
quality assessment. Need for a high GCT level was not impacted by
dwell time. Level 2 retrievals demonstrated low technical success
and high fluoroscopy time, suggesting that earlier progression is
warranted. Levels were not associated with high complication rates.

P-775
Evaluation of fibrinogen levels during catheter-directed
thrombolysis with and without ultrasound acceleration for
acute pulmonary embolism
A. Graif, A.Z. Vance, G. Kimbiris, C.J. Grilli, D.A. Leung
Vascular & Interventional Radiology, Christiana Care Health System,
Newark, DE, United States of America
Purpose
To evaluate the effect of catheter-directed thrombolysis (CDT) with
and without ultrasound acceleration (USAT) on systemic fibrinogen
levels during the treatment of acute massive or submassive pulmonary embolism (PE).
Material and methods
A retrospective review of medical records in a single health system between 1/2010 and 12/2016 was performed in order to locate
patients who underwent CDT utilizing tPA for acute massive or submassive PE. CDT was performed with either pigtail catheters (PCDT)
or USAT. Endpoints included systemic fibrinogen levels taken
approximately every 6 hours during treatment, infusion duration,
tPA dose, and bleeding complications.
Results
Sixty cases of CDT for acute PE were reviewed (age: 56.8±14.6
years, 31 males, 8 massive PE), including 24 cases in which USAT
was utilized. The mean initial fibrinogen level was 376.8±122.7
mg/dl (range: 157–884), while the mean final fibrinogen level was
358.4±124.4 mg/dl (115–723). The mean reduction from the initial to
the final fibrinogen level obtained was 18.4±63 mg/dl (4.9%), which
was not a statistically significant change (p=.06). Mean infusion
duration was 24.6±10.9 hours (7.8–60.1), while the mean tPA dose
infused was 27.7±13.9 mg (9.1–78.7). A single major bleeding complication occurred (1.7%) in a patient whose initial fibrinogen level was
157 mg/dl that was reduced by 26.8% to 115 mg/dl. No minor bleeding complications were noted. When comparing USAT and PCDT,
there was no significant difference in initial fibrinogen levels (p=.21)
or fibrinogen reduction (p=.39) between the two groups.
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Conclusion
CDT with or without USAT for acute PE does not significantly reduce
the systemic levels of fibrinogen.

P-776
Late clinical outcome of hybrid catheter intervention for acute
massive pulmonary thromboembolism
H. Tajima1, T. Kaneshiro1, N. Takenoshita1, I. Miki2, T. Ueda2,
S. Onozawa2, S. Murata2, N. Tajima3
1Center for Minimally Invasive Treatment, Nippon Medical School
Musashi-Kosugi Hospital, Kawasaki, Japan, 2Radiology, Nippon
Medical School, Tokyo, Japan, 3Radiology, Iri Clinic, Sakado, Japan
Purpose
Interventional radiology is now available for treating most severe
cases of acute massive pulmonary thromboembolism with a high
mortality rate. It includes catheter-directed thrombolysis and catheter-tip embolectomy, and early clinical outcomes have been
reported concerning this type of catheter intervention. However,
the late clinical outcome associated with this kind of therapy have
not yet been reported. The objective of the study was to retrospectively analyze the late outcome of hybrid catheter intervention.
Material and methods
Twenty-five patients with hemodynamic impairment (8 men and
17 women; age range 35–77 years) were treated with mechanical thrombus fragmentation using a modified rotating catheter
between August 1999 and June 2002. After embolus fragmentation,
all patients received an intrapulmonary injection of recombinant
human-tissue plasminogen activator and then underwent manual
clot aspiration with a large lumen-guiding catheter. All patients were
discharged after the procedure. The patient’s status was checked
using medical records and telephone interview. The median followup was 141 months (115–168 months).
Results
The 1-, 5-, and 10-year survival rates were 87.5%±6.8%, 83.3%±7.6%,
and 74.5%±9.0%, respectively. Ten patients died during follow-up: 5
because of malignancy, 3 because of septic shock, 1 because of cerebral infarction, and 1 because of heart failure. There was recurrence
of pulmonary thromboembolism because of drug withdrawal by
self-judgement in 1 patient, but no chronic pulmonary thromboembolism was observed.
Conclusion
Patients who underwent hybrid catheter intervention for acute
massive pulmonary thromboembolism have an acceptable late
outcome.

P-777
Pharmacomechanical management of acute deep vein
thrombosis
M.E. Arias-Laverde1, J. Urbano2, M. Cabrera Gonzalez2, A. AlonsoBurgos1, I. Fernandez Sobrino1
1Radiology, University Hospital Fundación Jiménez Díaz, Madrid,
Spain, 2Vascular & Interventional Radiology, Jiménez Díaz Foundation
University Hospital, Madrid, Spain
Purpose
To assess the efficacy and safety of pharmacomechanical (PMT)
thrombectomy in deep vein thrombosis (DVT).
Material and methods
From January 2014 to January 2017, 29 patients underwent PMT for
symptomatic acute DVT (<21 days). The mean patient age was 44
yr (range, 19–91 yr) (14 ♂ and 15 ♀). Seventeen patients had proximal lower limb DVT (LDVT) and 12 had upper limb DVT (UDVT). PMT
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was performed with intraclot urokinase bolus of 300.000 IU and different devices: Trellis®, Angiojet Sole-Omni®, and Angiojet Zelante®.
Vena cava filters were placed in patients with LDVT. Clinical, laboratory, and imaging follow-up data was obtained. Technical success was defined as clot removal ≥ 75%. Clinical success was defined
as absence of post-thrombotic syndrome (PTS) or DVT during
follow-up.
Results
Risks factors for LDVT were neoplasms (35%) and May–Thurner syndrome (24%). Effort-related thrombosis was the main risk factor
for UDVT (66%). Unknown thrombophilia was observed in 10.3%.
Technical success was achieved in 65% (19 patients). Clinical success
was achieved in 100% patients with UDVT and 70% patients with
LDVT. The mean follow-up was 17.2 months (range 1–36 months).
Two patients had re-thrombosis in 30 days and another 2 had significant PTS during follow-up. Of the 16 vena cava filters, 15 could
be retrieved after the procedure. A major complication occurred in
3.4% patients (acute renal failure recovered after 6 weeks, 1 patient)
and minor complication occurred in 3.4% patients (asymptomatic
increase in serum creatinine level).
Conclusion
PMT is effective for acute proximal DVT treatment. No bleeding or thrombotic complications were related to the PMT procedure. Adequate hydration is recommended before hydrodynamic
thrombectomy.

P-778
Outcomes of Angel® catheter (AC) use for pulmonary embolism
prophylaxis in a level 1 UK trauma centre
M.R. Akhtar, J. Kyaw Tun, A. Zaman, J.-Y. Chun, O.S. Jaffer, N. Bunker,
T. Fotheringham
Diagnostic Imaging Department, BartsHealth NHS Trust, The Royal
London Hospital, London, United Kingdom
Purpose
To evaluate outcomes of AC use for thromboembolic prophylaxis in
a level 1 UK trauma centre.
Material and methods
A retrospective review of all cases of AC insertion at the Royal
London Hospital was conducted from Sept 2013 to Jan 2017.
Results
A total of 51 ACs were placed in polytrauma and perioperative
patients (36 male, mean age 40±16.2 years). Mean time from admission to insertion was 3±3 days. The final filter position on check
radiographs varied from T12 to L5/S1, with majority placed over
L3 (n=12). Fourteen filters were unsatisfactorily placed, either centred over the origin of the renal veins (n=12) or straddling the iliac
vein confluence (n=1). There was one case of intra-arterial deployment at the aortic bifurcation retrieved without complications. ACs
remained in situ for an average of 7±4 days. Two patients died with
catheter in situ from sequlae of traumatic injury sustained. Of all
retrieval cavograms, five demonstrated significant thrombus, two of
which required proximal conventional IVC filter insertion, with clot
retrieval by re-sheathing the filter in the other case.
No significant complications as a direct result of AC insertion was
seen. One filter was fractured in situ prior to retrieval. Attempted
retrieval was unsuccessful; however, manipulation of the filter to the
right common femoral vein was achieved with subsequent successful removal by surgical cut down.
Conclusion
ACs are safe for thromboprophylaxis in both polytrauma and perioperative patients. Although no insertion complications were seen,
one should be aware about the potential of filter fracture and possible complicated retrieval techniques considering the filter is still
tethered to the catheter.
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P-779
Great saphenous vein access facilitates endovascular venous
interventions
G.J. Hanson, S. Han, J.F.B. Chick, M. Khaja, K. Cooper, D.M. Williams
Vascular and Interventional Radiology, University of Michigan Health
System, Ann Arbor, MI, United States of America
Purpose
To report the technique, success, and complications associated with
great saphenous vein access for endovascular venous interventions.
Material and methods
In total, 425 consecutive patients, with a mean age of 39 years
(range: 14–90 years), underwent great saphenous vein access during venous interventions at a single institution from January 1990
to November 2016 (322-month period). Great saphenous vein access
was preferred over common femoral vein or popliteal vein access to
avoid entry to the deep venous system and to maintain post-procedure hemostasis in fully anticoagulated patients. Moreover, such
access avoided the groin crease where applying pressure-assisted
devices may be difficult. Number of interventions, access location,
technical success, sheath size, hemostasis method, anticoagulation,
and complications were reported.
Results
In total, 368 (87%) patients underwent one intervention with
saphenous vein access and 57 (13%) underwent multiple interventions with repeated saphenous vein access. Right, left, and bilateral saphenous vein access was used in 200 (47%), 136 (32%), and 89
(21%) patients, respectively. Technical success was achieved in 416
(98%) patients. Failure occurred in 9 (2%) patients. Mean sheath size
was 8-French (range: 3–16 French). Hemostasis was obtained using
the Safeguard pressure-assisted device, manual pressure, or purse
string sutures in 231 (54%), 146 (34%), and 26 (6%), respectively.
Overall, 395 (93%) patients were placed on post-procedure anticoagulation. Fourteen (3%) complications occurred.
Conclusion
Great saphenous vein access is a technically feasible venous
access with good patency for repeated interventions and few
complications.

P-780
Accelerated thrombolysis for post-thrombotic syndrome
using the acoustic pulse thrombolysis EkoSonic® Endovascular
system (ACCESS PTS) study: initial results of a multi-centeric
study
M.J. Garcia1, M.R. Jaff2, S. Kahn3, K.M. Sterling4, A. Comerota5,
K. Ouriel6
1Interventional Radiology, EndoVascular Consultants, LLC, Wilmington,
DE, United States of America, 2Fireman Vascular Center, Massachusetts
General Hospital, Boston, MA, United States of America, 3Internal
Medicine/Hematology, Jewish General Hospital, Montreal, QC, Canada,
4Cardiovascular & Interventional Radiology, Inova Alexandria Hospital,
Alexandria, VA, United States of America, 5Vascular Surgery, Jobst
Vascular Institute, Toledo, OH, United States of America, 6Research,
Syntactx, New York, NY, United States of America
Purpose
Post-thrombotic syndrome (PTS) occurs in up to 50% of patients
(pts) with DVT. Chronic DVT and PTS is debilitating, reduces the quality of life, and treatment options are limited. A multi-centeric, prospective, single-arm study evaluated the efficacy/safety of endovascular recanalization, including ultrasound-accelerated, catheter-directed thrombolysis (USCDT) in pts suffering from chronic DVT
and PTS.

348

CIRSE

Material and methods
Inclusion criteria were as follows: femoral DVT diagnosed ≥ 6
months earlier, Villalta Score (VS) ≥ 8, and failure of 3 months conservative therapy. Exclusion criteria were as follows: isolated iliofemoral
DVT, high bleeding risk, popliteal vein occlusion, and filling defect
≥ 3 cm into IVC. Pts underwent initial PTA of the occlusive DVT segments followed by >12h USCDT and adjunctive therapy as needed.
The primary efficacy endpoint was a reduction in VS of ≥4 at the
30-d post-USCDT in ≥50% pts. The primary safety endpoints were
major bleeding events within 72h of starting the procedure and pulmonary embolism (PE) within 30d post-USCDT.
Results
Overall, 81 pts enrolled with 3 failures to cross. Seventy-eight pts
(mean age 55 years, male 68%) underwent treatment with USCDT for
23±5.4 h and at a tPA dose of 18.5±7.6 mg. Of 77 evaluable limbs in
73 pts, VS improved from 15.97 to 9.64 at 30d (p<0.0001), 8.53 @ 90d
(72 limbs) and 8.15 @ 180d (60 limbs), with an overall improvement in
VS of 7.82 from baseline. 67% (p=0.001) met the primary endpoint.
One major bleed occurred within 72h post-USCDT. One PE occurred
within 30d post-USCDT.
Conclusion
In chronic DVT pts suffering from PTS, endovascular intervention
using USCDT with PTA was safe and effective in recanalizing chronic
venous occlusions while improving the Villalta score and thereby
improving the signs and symptoms of PTS.

P-781
Nutcracker syndrome: have we cracked it yet
N.B. Mani1, G.L. White1, S.K. Kim1, M.D. Darcy1, R. Ramaswamy1,
R. Varma2
1Interventional Radiology, Mallinckrodt Institute of Radiology,
Washington University School of Medicine, St. Louis, MO, United States
of America, 2Radiology, University of Pittsburgh, Pittsburgh, PA, United
States of America
Learning Objectives
To facilitate a better understanding for decoding the conundrum of
nutcracker syndrome, with its ultrasound imaging findings, CT angiography and correlation with catheter angiography, and endovascular management as well as to discuss the surgical options.
Background
Nutcracker syndrome is characterized by the compression of the left
renal vein between the abdominal aorta and the superior mesenteric artery; it is a complex of symptoms that results from this phenomenon. The varied clinical manifestations include hematuria, proteinuria, pelvic congestion syndrome in female patients, and varicocele in male patients. Although the terms nutcracker phenomenon
and nutcracker syndrome are used interchangeably in many manuscripts, the term syndrome usually refers to the clinical symptoms
related to the phenomenon.
Clinical Findings/Procedure
Ultrasound imaging findings, including the velocities and the caliber
of the left renal vein at various levels, will be discussed along with
its implications for management. CT scan and CT angiography findings will be reviewed. Catheter angiography with pressure measurements will be discussed in detail, and endovascular management
with angioplasty and stenting will be discussed with illustrative
examples. Surgical management will also be discussed, especially in
the setting of posterior nutcracker syndrome. A discussion into possible complications of endovascular procedures will be added. An
algorithm to manage these patients will be presented.
Conclusion
Nutcracker syndrome is a relatively rare and easily overlooked condition. Although it could remain asymptomatic, it may catch attention
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in patients with hematuria/proteinuria or more often in an indirect
manner such as varicocele in males or pelvic congestion in females.
Our exhibit provides an opportunity to learn about this syndrome.

P-782
Acute and chronic leg swellings: radiological manifestation
and interventional management
S.H. Kwon, J.H. Oh
Radiology, Kyung Hee University Hospital, Seoul, Korea
WITHDRAWN

P-783
A comparison between vein sealing and laser ablation for the
treatment of venous insufficiency
O. Rodoplu
Cardiovascular Surgery, Private Yalova Hospital, Yalova, Turkey
Learning Objectives
Vein sealing is the newest nonthermal ablation technique. The twoyear results of a prospective comparative study of vein sealing versus endovenous laser ablation for the treatment of venous insufficiency are presented.
Background
A total of 360 adult subjects were treated with vein sealing or endovenous laser ablation. The primary endpoint of this study was complete occlusion of the great saphenous vein. Secondary endpoints
were procedure time, procedural pain, ecchymosis on day 3, adverse
events, changes in the venous clinical severity score compared with
baseline, and the Aberdeen Varicose Vein Questionnaire.
Clinical Findings/Procedure
Operative time was shorter (12±2.5 versus 28±5.2, <0.001) and periprocedural pain was lesser (3.4±1.8 versus 6.3±2.5, <0.001) in the
vein sealing ablation group compared with those in the endovenous
laser ablation group. Ecchymosis on day 3 was also significantly less
in the vein sealing group (0.001). Temporary or permanent paresthesia developed in 9 patients in the endovenous laser ablation group
and in none in the vein sealing group (0.015). One-, three-, and
twelve- and twenty-four-month closure rates were 85.2, 89.6, and
91.7, respectively, for the endovenous laser ablation group and 97.6,
96.7, and 96.2, respectively, for the vein sealing ablation group. Both
groups had significant improvement in the venous clinical severity
score and Aberdeen Varicose Vein Questionnaire postoperatively
(0.001).
Conclusion
The efficacy and safety analysis shows that vein sealing is a safe and
simple method that can be recommended as an effective endovenous ablation technique. The follow-up data of more than two years
will clarify the future role of vein sealing in the treatment of incomponent great saphenous veins.

P-784
Superior vena cava and bilateral brachiocephalic veins endovascular reconstruction to preserve implanted central venous
catheter while treating superior vena cava syndrome
S. Volpi, S.D. Qanadli
Radiology, CHUV Hospital, Lausanne, Switzerland
We report the case of a patient with tumoral superior cava vena syndrome with venous port-catheter in right brachycephalic vein and
a preferential head and neck venous drainage through left internal
jugular vein. We describe a complex procedure with kissing stents
implantation and repositioning port-catheter.
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P-785

P-789

Retrieval of accidental ureteral DJ stent catheter away from the
heart during nephrolithotomy

Percutaneous femoral to femoral vein bypass creation to
manage severe lower extremity swelling

M.-C.P. Shih
Medical Imaging, Kaohsiung Medical University Hospital, Kaohsiung
City, Taiwan

B. Arslan1, J.C. Tasse1, M. Ozen2, U.C. Turba1
1Vascular & Interventional Radiology, Rush University Medical Center,
Chicago, IL, United States of America, 2Radiology, Rush University

Nephrolithotomy using ultrasound decreases fluoroscopic radiation. The following ureteral stenting catheter sending under nephroscope was smooth and not until final fluoroscopy did urologist
found out the mystery venous entry tract connection with the collecting system.

P-786
Percutaneous embolization of a recurrent varicocele
R. De Robertis1, F. Furlan1, N. Sulpasso2
1Radiology, P. Pederzoli Hospital, Peschiera Del Garda, Italy, 2Pediatric
Surgery, P. Pederzoli Hospital, Peschiera Del Garda, Italy

Among our series of 87 percutaneous varicocele embolizations since
2014, we identified 9 patients with a recurrent varicocele after surgery (6/9) or previous percutaneous embolization (3/9). Successful
embolization using sclerosant foam (6/9) alone or associated with
coils (3/9) was obtained in 7/9 cases.

P-787
Spinal canal stent placement as a complication of endovascular
treatment for May–Thurner syndrome: a report of two cases
R.H. do Amaral1, A. Basso Dias1, V. Martins1, P. Amorim da Silveira1,
J.-F. De Wispelaere2, F.C. Deprez2, R. Lenhardt1
1Departamento de Radiologia, Santa Casa de Misericordia de Porto
Alegre, Porto Alegre, Brazil, 2Radiology Department, CHU MontGodinne, Namur, Belgium
We report two cases of May–Thurner syndrome treated endovascularly. Both cases presented stent misplacement at vicariant collateral
lumbar veins through vertebrae spinous foramen and eventually
inside the vertebral canal. One of the patients developed tetraplegia, with MRI demonstrating severe spinal cord damage.

P-788
IVC stenting post-endobronchial forcep- and laser-assisted
removal of a 16-year-old embedded Bard Simon Nitinol permanent IVC filter causing chronic back pain related to an extruded
leg into an intervertebral disk
A.Z. Vance, C. Fedele, A. Graif, G. Kimbiris, K. Lie, D.A. Leung
Vascular & Interventional Radiology, Christiana Care Health System,
Newark, DE, United States of America
A 56-year-old female with a 16-year indwelling Bard Simon Nitinol
permanent IVC filter complained of chronic back pain post-lumbar
fusion without relief. We present a successful endobronchial forcepand laser-assisted removal of the filter complicated by IVC rupture
treated with IVC stenting.

Medical Center, Chicago, IL, United States of America

Creation of a percutaneous femoral to femoral vein bypass using
covered stentgrafts between the occluded left common femoral vein and a large collateral draining into the right common femoral vein. Bypass was patent at 9 months with persistant clinical
improvement.

P-790
Extravascular creation of a neo inferior vena cava in a symptomatic patient with congenital absence of the inferior vena
cava
J.C. Tasse, B. Arslan, O. Ahmed, S. Madassery
Vascular & Interventional Radiology, Rush University Medical Center,
Chicago, IL, United States of America
We present a case of complete congenital absence of the infrahepatic IVC in a symptomatic patient with severe bilateral lower
extremity pain and swelling. We treated the patient with creation of
a percutaneous transvenous neo IVC using an extravascular retroperitoneal course.

P-791
Bridging stent placement in a patient with superior vena cava
syndrome
V.G. Di Caro1, J.M. Rabellino1, P.N. Moltini1, J.G. Chas1, R.D. GarciaMónaco2
1Angiografía, Hospital Italiano de Buenos Aires, Ciudad Autonoma De
Buenos Aires, Argentina, 2Interventional Radiology, Hospital Italiano de
Buenos Aires, Buenos Aires, Argentina
Positioning is critical during the placement of an SVC stent because
inaccurate positioning may cause migration and heart failure.
We describe a patient who presented thrombosis of the SVC with
atrial extension, which was successfully treated with bridging stent
placement.

P-792
Complex retrieval of a fractured Greenfield IVC filter after a
31-year dwell time
F. Farzanegan
Radiology, Kaiser Permanente, Sacramento, CA, United States of
America
In this case report, we present the successful retrieval of a Greenfield
filter with a 31-year dwell time showing four fractured filter legs and
an apical cone adhered to the IVC wall through the right subclavian
vein approach.
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P-793
Foam sclerotherapy for arteriovenous malformation
Y. Campos1, P. Saad1, D. Brito1, F. de Oliveira1, K.R. Saad2, D. Ribeiro1
1Cirurgia Vascular, UNIVASF, Petrolina, Brazil, 2Colegiado de Medicina,

Universidade Federal do Vale do São Francisco, Petrolina, Brazil

Treating vascular malformations is challenging. We report the case
of a 46-year-old female with arteriovenous malformation in the
upper right limb treated with 3% polidocanol foam guided for ultrasound, with good results, low cost, and few complications.

P-794
Transoral direct-puncture sclerotherapy for oral and pharyngeal venous malformations (VMs)
A. Kuhara, N. Tanaka, M. Koganemaru, T. Kugiyama, T. Abe
Radiology, Kurume University School of Medicine, Kurume, Japan
We describe six cases of transoral sclerotherapy using polidocanol
for oral and pharyngeal VMs. Polidocanol sclerotherapy is safe and
effective on functional problems or pain due to VMs, while it has limited effects on large facial VMs causing cosmetic problems.

P-795
Arm access for therapeutic and diagnostic venous procedures
N. Nicholas1, R. Frood1, O. Fowler1, K. Lindsay2
1Department of Radiology, Bradford Royal Infirmary, Bradford, United
Kingdom, 2Department of Radiology, Airedale NHS Foundation Trust,
Keighley, United Kingdom

Venous embolisation procedures are traditionally performed via
transjugular or common femoral vein approaches. We provide a safe
alternative method using the basilic vein, which has a similar technical efficacy with the potential to improve patient experience and
reduce post-procedure recovery time.

P-796
In a spin: a novel method for IVC filter detachment following
snare entanglement
A. Ngo, N. Kibriya, A. Antonietti, R.G. McWilliams
Interventional Radiology, Royal Liverpool University Hospital, Liverpool,
United Kingdom
We report a novel technique for disengaging a Cook Gunther Tulip
retrieval system, which had inadvertently become entangled across
the legs of a Cook Celect platinum IVC filter, which had migrated to
the level of the hepatic IVC.
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Abstract Book

905.2
EVAR 2: 15 years outcome of very unfit patients
R.M. Greenhalgh
Vascular Surgery Research Group, Imperial College, London, United
Kingdom

905.1
Are the new generation devices really delivering their
promises?
R.G. McWilliams
Dept. of Radiology, Royal Liverpool University Hospital, Liverpool,
United Kingdom
Learning Objectives
1. To learn about third and fourth generation stent grafts
2. To learn about the strength of new devices
3. To learn about the weaknesses of new devices
New generation devices for the endovascular repair of abdominal
aortic aneurysms have been developed and marketed to improve on
existing technology in several ways. Some new devices have been
developed to extend the range of anatomy and geometry treatable by EVAR. Others have been developed to simplify the procedure using parallel stents rather than bifurcated devices. The parallel stents of the Nellix device (Endologix) have radically changed
the concepts of treating aneurysms with polymer-filled endobags
designed to remove the risk of type 2 and other endoleaks by sealing the aneurysm in the technique of endovascular aneurysm sealing (EVAS).
Devices designed to extend the range of a treatable anatomy
include low-profile devices to allow treatment of patients with small
access vessels and flexible devices designed to seal angulated necks,
which are outside the IFU for other stentgrafts. The Gore IBE graft is
a bifurcated iliac graft for the preservation of internal iliac arteries.
The Nellix device was CE marked in 2013, and 2-year data from the
FORWARD registry have prompted an analysis of late failures of EVAS
due to migration, endoleaks, and aneurysm growth.
The IFU for the Nellix device were changed in 2016, and physicians
were notified of these changes via a Field Safety Notice in October
2016.
The new IFU reduce the upper limit of the aortic neck diameter to 28
mm and have redefined the aortic neck as ending where the diameter increases by 10% rather than 20%. Another change is the introduction of an “aneurysm ratio” defined as the maximum aortic diameter divided by the maximum aortic blood lumen diameter. This
must be less than 1.4. Thus, a large aneurysm with a small lumen will
contain lots of mural thrombus and would not be treatable on-label
with the Nellix device according to the 2016 IFU.
The Altura graft from Lombard medical is a low-profile system comprising two separate stentgrafts, which can be repositioned to optimise their position below each renal artery.
We now have 15-year data from the EVAR trials using early devices. It
is hoped that latest generation devices will improve on these results,
but until the promises of these devices translate into long-term data,
physicians need to continue with careful surveillance and ensure
that results are published through post-marketing surveillance or
other studies.

Learning Objectives
1. To learn if there are still patients not to intervene with
2. To learn if there is an advantage for local anaesthesia
3. To learn if there are special precautions in non-surgical patients
Objective
To compare long-term total and aneurysm-related mortalities in
physically frail patients with abdominal aortic aneurysms (AAAs)
randomized to either early endovascular aneurysm repair (EVAR) or
no intervention.
Summary Background Data
EVAR-2 remains the sole randomised trial to identify whether EVAR
reduces mortality in patients physically ineligible for open repair.
Methods
Between September 1999 and August 2004, 404 patients from
33 centres in the UK aged ≥60 years with AAAs > 5.5 cm in diameter were randomised in a ratio of 1:1 using computer-generated
sequences of randomly permuted blocks stratified by center to
receive either EVAR (197) or no intervention (207). The primary analysis compared total and aneurysm-related deaths in groups until
30June 2015 (mean, 12.0 years; maximum, 14.1 years).
Results
Mean follow-up until death or censoring was 4.2 years. There were
187 deaths (22.6 per 100 person-years) in the EVAR group and 194
(22.1 per 100 person-years) in the no intervention group. By 12 years
of follow-up, the estimated survival was 5.3% (95% CI, 2.6, 9.2) in
the EVAR group and 8.5% (95% CI, 5.2, 12.9) in the no intervention
group; there was no significant difference in the life expectancy
between the groups (both 4.2 years; p=0.97). However, overall aneurysm-related mortality was significantly lower in the EVAR group [3.3
deaths per 100 person-years compared with 6.5 deaths per 100 person-years in the no intervention group, adjusted hazard ratio, 0.55
(95% CI 0.34, 0.91; p=0.019)]. Patients surviving beyond 8 years were
younger, with a higher body mass index, eGFR, and FEV1.
Conclusions
EVAR does not increase overall life expectancy in patients ineligible
for open repair but can reduce aneurysm-related mortality.

905.3
Who to recommend for EVAR based on the long-term results of
the DREAM trial
J.D. Blankensteijn
Department of Vascular Surgery, VU University Medical Center
Amsterdam, Amsterdam, Netherlands
Learning Objectives
1. To learn which patient factors increase the post-operative
mortality
2. To learn which factors increase the reintervention rate after
EVAR
3. To learn if new generation devices may alter the outcome
Background
Randomized trials have shown an initial survival benefit of endovascular over conventional open abdominal aortic aneurysm repair
but no long-term difference for up to 6 years after repair. Longer follow-ups may be required to demonstrate the cumulative negative
impact on the survival or higher reintervention and rupture rates
associated with endovascular repair.
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Methods
We updated the results of the DREAM trial, a multicenter, randomized controlled trial comparing open with endovascular aneurysm
repair, with up to 15 years of follow-up. Survival and reinterventions
were analyzed on an intention-to-treat basis. Causes of death, aneurysm rupture, and secondary interventions were compared by use of
an events per person-year analysis.
Results
At the time of writing, the very long-term analysis of the DREAM trial
is still in progress. Overall, 178 patients were randomized to open
and 173 to endovascular repair. The cumulative overall survival and
reintervention rates 12 years after randomization will be presented.
Factors increasing the risk of reintervention will be detailed. Failure
and its consequences due to inadequate endograft durability will
be identified. This may have an impact on the vigilance required for
new generation devices.

905.4
How and when to intervene on the growing aneurysm after
EVAR
C.A. Binkert
Interventional Radiology, Kantonsspital Winterthur, Winterthur,
Switzerland
Learning Objectives
1. To learn how to embolise type 1 endoleak
2. To learn about different embolisation options for type 2
endoleak
3. To learn when to observe and when to hurry
Diagnosis of type of endoleak
CTA is the standard for follow-up EVAR. However, the distinction
between different types of endoleaks can be difficult. In recent
years, contrast-enhanced ultrasound (CEUS) has been used more
often to survey patients after EVAR, especially in patients with renal
insufficiency. The advantage of CEUS is the dynamic nature of the
method, which allows the distinction between an immediate detection of bubbles in the aneurysm sac typical for type 1 and 3 endoleaks and delayed visibility of bubbles within the aneurysm sac typical
for type 2 endoleaks. Because of a long scan time window, CEUS is
highly sensitive for delayed type 2 endoleaks (Journal of Ultrasound
(2015) 18:91–99).
If an endoleak cannot be classified by CTA or CEUS, an intra-arterial
angiography may be necessary for accurate diagnosis.
Treatment of type 1 and 3 endoleaks
There is a general agreement that type 1 and 3 endoleaks should be
treated immediately. Type 3 endoleaks are usually fixed by realigning the leaking part of the stentgraft. Type 1 endoleaks are also
often repaired by an aortic or iliac extension if anatomically feasible. Sometimes an additional chimney or fenestration is necessary to preserve flow to the kidneys while sealing the endoleak.
Alternatively, the leak can be sealed by embolization. This approach
is usually preferred if a chimney is already in place. Because these
type 1a endoleaks are rather small, a mechanical blockage is rarely
possible. Therefore, liquid agents are more promising. For better
stability, a radial approach can be helpful.
Treatment of type 2 endoleaks
Type 2 endoleaks are common, and especially, early endoleaks
(within 30 days) are usually observed. Despite the lack of robust evidence, most centers tend to treat type 2 endoleaks if a sac expansion of more than 10mm is observed (Vascular Health and Risk
Management (2016) 12:53–63).
The concept of type 2 endoleak embolization is to occlude the nidus
within the aneurysm sac ideally including the dominant vessels of
the nidus. There are two different approaches: the transarterial
approach, often used when the main portion of the endoleak is in
the anterior portion of the sac close to the inferior mesenteric artery,
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or the direct sac puncture, more commonly used when the dominant portion of the endoleak is in the posterior portion of the aneurysm sac. Alternative routes for direct sac puncture are transcaval or
transabdominal. The latter approach has the disadvantage of possible carrying bacteria from the bowel to the aneurysm sac.
In either approach, the goal is to get the catheter into the nidus.
When using the transarterial route, a microcatheter is nearly always
required [cave: long catheters (125cm) and microcatheters (150cm)
are needed when using a radial approach]. A coaxial system is also
helpful for direct sac puncture to increase the stability.
Embolic agents
Endoleaks are typically blocked by either a liquid agent or mechanical blocks such as a coil or a plug or their combination. The ethylene–vinyl alcohol polymer (EVOH) has become the preferred liquid
agent for most interventionists (Vascular and Endovascular Surgery
(2012) 46:251–257). The advantages of EVOH are the long and controllable working time, the good visibility, and the non-adhesive
property avoiding the risk of gluing the catheter into place. The
long-term results also seem to be favorable compared with those
of other agents. Coils and plugs can be used in combination with
liquid agents for large endoleaks to slow down the flow or block a
large feeding or draining artery. Coils and plugs alone seem to have
a higher recurrence rate than EVOH.
Follow-up
The problem of most embolic agents is artefacts on CT afterward.
Despite enhanced CT algorithms and reduced densities of embolic
agents, a reliable evaluation of the residual endoleak with CTA is difficult, and in many cases, only indirect measurements such as sac
enlargement are possible. A promising alternative is CEUS, which is
less affected by the embolic material.
References
1. Chung J. et al. Journal of Ultrasound 2015; 18:91–99.
2. Brown A. et al. Vascular Health and Risk Management 2016;
12:53–63.
3. Massis K. et al. Vascular and Endovascular Surgery 2012; 46:251–
257.

905.5
AAA plus iliac occlusive disease – still suitable for EVAR?
A. Holden
Radiology, Auckland City Hospital, Auckland, New Zealand
Learning Objectives
1. To learn how to get access: one procedure versus staged
approach
2. To learn about advantages of low profile devices
3. To learn what to do with small femoral access
No abstract available.
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Lecture Session
What’s new – techniques
1005.1
New development in the treatment of TBAD
C. Nienaber
Cardiology and Aortic Centre, Imperial College, The Royal Brompton &
Harefield NHS Trust, London, United Kingdom
Learning Objectives
1. To learn about the latest evidence for treatment of uncomplicated TBAD
2. To learn about the latest devices and their outcomes
3. To learn about developments in the management of complications
No abstract available.

Abstract Book
6. Banno H, Cochennec F, Marzelle J, et al. Comparison of
fenestrated endovascular aneurysm repair and chimney
graft techniques for pararenal aortic aneurysm. J Vasc Surg
2014;60:31-9.
7. IMPROVE Trial Investigators, Powell JT, Sweeting MJ, et al.
Endovascular or open repair strategy for ruptured abdominal
aortic aneurysm: 30 day outcomes from IMPROVE randomised
trial. BMJ 2014;348:f7661.
8. Dijkstra ML, Lardenoye JW, van Oostayen JA, et al. Endovascular
aneurysm sealing for juxtarenal aneurysm using the Nellix
device and chimney covered stents. J Endovasc Ther
2014;21:541-7.
9. Krievins DK, Holden A, Savlovskis J. EVAR using the Nellix
sac-anchoring endoprosthesis: treatment of favourable and
adverse anatomy. Eur J Vasc Endovasc Surg 2011;42:38-46.

1005.3
Inner branches

1005.2
New development in the treatment of AAA
J.F. Benenati
Noninvasive Vascular Laboratory, Miami Cardiac and Vascular Institute,
Miami, FL, United States of America
Learning Objectives
1. To learn about new devices for EVAR
2. To learn about new adjuncts for EVAR
3. To learn about new procedural imaging innovations
New Concepts in AAA Repair
This overview will discuss new concepts in AAA therapy. The outline
below highlights the different concepts that have led to innovative
changes for improving endografts. Additionally, because devices
have improved, indications have widened and now include the management of ruptures.
• Device Design
• Profile
• Fixation
• Fenestration
• Branched Devices
• Deployment Techniques
• Indications
• Rupture
• Sealing (EVAS)
• Location
• Juxtarenal
• Thoracoabdominal
References
1. Setacci F, Pecoraro F, Chaykovska L, et al. The Gore Hybrid
Vascular Graft in renovisceral debranching for complex aortic
aneurysm repair. J Vasc Surg 2016;64:33-8.
2. Moulakakis KG, Mylonas SN, Avgeronos ED, et al. Hybrid open
endovascular technique for aortic thoracoabdominal pathologies. Circulation 2011;124:2670-80.
3. Lee JT, Donas KP, Lachat M, Torsello G, Veith FJ. Collected world
experience about the performance of the snorkel/chimney
endovascular technique in the treatment of complex aortic
pathologies: The PERICLES registry. Ann Surg 2015;262:546-53.
4. Wilson A, Zhou S, Bachoo P, et al. Systematic review of chimney
and periscope grafts for endovascular aneurysm repair. Br J Surg
2013;100:1557-64.
5. Raux M, Patel VI, Cochennec F, et al. A propensity-matched
comparison of outcomes for fenestrated endovascular
aneurysm repair and open surgical repair of complex abdominal
aortic aneurysms. J Vasc Surg 2014;60:858-63.

E. Verhoeven1, A. Katsargyris1, W. Ritter2
1Department of Vascular and Endovascular Surgery, Paracelsus Medical
University, Nuremberg, Germany, 2Institut für Diagnostische und
Interventionelle Radiologie KNS, Klinikum Nürnberg Süd, Nuremberg,
Germany
Learning Objectives
1. To learn what inner branches are
2. To learn how inner branches may be helpful
3. To learn about outcomes of devices with inner branches
The evolution of fenestrated and branched endovascular techniques
is enjoying the increasing widespread. Technical feasibility and durability have been demonstrated in many presentations and publications. Our personal experience now includes over 1100 fenestrated
and branched cases. The experience has grown over the years in
terms of not only more complex cases but also numbers per year.
This has been made possible by the technical evolution of both
stentgrafts and ancillary products and further technical refinements.
More complex anatomies and thereby more patients can now be
offered an endovascular solution.
To address target vessels in complex abdominal (AAA) and thoracoabdominal (TAAA) aortic aneurysms, two solutions have been
proposed: fenestrations (holes in the graft) and directional side
branches. In general, fenestrations work well for target vessels that
have a close to 90° take-off from the aorta and when the main graft
at the level of the target vessel is appositioned to the wall or there
is only a short gap to be bridged. Nowadays, a balloon-expandable
covered stent is routinely used to seal the fenestration and to maintain perfusion to the target vessel. The Achilles’ heel of fenestrations
is the stability and durability of the seal between the nitinol ring of
the fenestration and the covered stent, especially when there is a
longer gap to bridge. Exact positioning of the graft with alignment
of the fenestrations to the target vessels is mandatory, and catheterization can be tedious. Directional branches work well when target vessels have a steep take-off angle and when there is a longer
gap to be bridged, which is often the case in TAAAs. Other advantages of directional branches include a better seal and fixation for
the bridging stentgraft and the less critical positioning of the branch
with regard to the target vessel. Disadvantages include the required
“upper” approach (subclavian, axillary, or brachial) to catheterize the
branches and target vessels and the stiffness of the available bridging stentgrafts. Because most side branches are directed downwards, the bridging stentgrafts have to accommodate an acute
angle, especially for renal arteries. In most branched stentgrafts, the
diameter of the main graft is tapering down above the level of the
branches in order to create room for the branches. This means that
the sealing zone needs to be achieved far above the branches.
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Most complex AAAs are treated with fenestrated grafts. This is not
only because of the anatomical configuration of the target vessels
but also because using branched grafts would mean starting much
higher in the descending thoracic aorta, leading to a TAAA repair
and thereby increasing the risk of paraplegia. For TAAAs, we prefer a
tailored approach by choosing the ideal configuration for each individual target vessel. This has resulted in the use of many stentgrafts
incorporating both branches and fenestrations.
Recently, inner branches as a third option for visceral arteries were
discussed. The Cook inner branches present with a cylindrical part
inside the main graft connected to the wall via a basket-type bag.
With the Cook device, the opening of the basket is diamond shaped
because of the support by Z-stents. This inner-branch design gives
an extra option for target vessels that are not particularly well-suited
for either fenestrations or directional branches. One example is the
target vessel that presents with a steep take-off in conjunction with
a smaller diameter of the aorta.
With inner branches, there is no need to taper the main graft, which
provides more wall contact and sealing at the level of the visceral
arteries. It also reduces the need to start much higher in the aorta,
as discussed above, and may therefore reduce the risk of paraplegia.
A technical advantage is provided by the support of the basket that
automatically directs the catheter and the wire into the direction of
the target vessel and facilitates catheterization. The basket also provides support to the bridging stentgraft, which reduces the risk of
not only migration and disconnection but also kinking.
A total of 24 patients (22 male, mean age, 71.3±8.4 years) were
treated with inner branches at our institution. Indication for treatment was a TAAA in 18 patients and a pararenal aneurysm in six
patients. Technical success was achieved in all patients. A total of 38
inner branches were used (right renal artery: n=7, left renal artery:
n=13, superior mesenteric artery: n=5, and celiac trunk: n=13).
Catheterization of target vessels proved to be easy in all patients
with a combination of fenestrations and inner branches. In two
patients with inner branches only, the main graft had to be repositioned to achieve catheterization. Complications occurred in 2/38
(5.3%) inner branches, resulting in a subcapsular kidney hematoma,
one of which required embolization. In-hospital mortality was zero.
During follow-up (mean, 4.5±3.7 months), one renal inner branch
occluded 6 months after the procedure, leading to creatinine elevation to 1.5 mg/dl. One patient required a reintervention (not related
to inner branch) to treat a disconnection of a bridging stentgraft
from a fenestration for the superior mesenteric artery.
In conclusion, the “inner branch” technology offers another valuable
option, which enables the manufacturing of a more fitting custommade graft.

1005.4
The impact of new technologies in TAAA
A. Stella
Vascular Surgery, S Orsola Malpighi Hospital, Bologna, Italy
Learning Objectives
1. To learn about the new technologies available
2. To learn about the advantages of new technologies
3. To learn how to reduce the complications rate in case of TAAA
No abstract available.
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1005.5
Iliac side branch devices: which is best?
M.A. Funovics
Klinik für Radiodiagnostik, Medizinische Universität Wien, Vienna,
Austria
Learning Objectives
1. To learn about the different devices
2. To learn how to select patients
3. To learn how to insert the devices
No abstract available.

Hot Topic Symposium
Hot Topics Symposium – Aorta
1302.1
Do the long-term outcomes of EVAR justify its generalised use?
F. Fanelli
Interventional Radiology Unit, Department of Radiological Sciences,
Sapienza - University of Rome, Rome, Italy
In previous years, we have come a long way in improving care for
our patients with aortic disease. The evolution of endovascular therapy has changed the way of treatment for abdominal aortic aneurysms (AAAs) in a way that no one could have imagined 20 years
ago.
The promising initial results have been confirmed by more recent
studies. Moreover, long-term follow-up supported the use of stentgraft (EVAR) for the treatment of AAAs.
What we have also observed is an increase in the inclusion criteria;
initially, only those patients who were not good candidates for surgery were considered suitable for EVAR, but with each passing year,
endovascular procedure has become the treatment of choice even
in more complex situations such as short and angulated necks.
Recently, the 15-year follow-up of the EVAR-1 trial reported an aneurysm-related mortality rate greater for patients who underwent
EVAR compared with that for those treated with open repair; however, the authors stated that during the entire follow-up, the aneurysm-related mortality was not significantly different between the
two groups.
It is interesting that half the patients treated for infrarenal AAAs
were still alive 10 years after aneurysm repair.
The OVER randomized trial with a follow-up of 9 years showed no
differences between EVAR and open repair regarding survival, quality of life, costs, and cost effectiveness. After a mean follow-up of 5.2
years, mean life-years were 4.89 in the EVAR and 4.84 in the open
repair groups.
Similar results were also reported in the DREAM trial: 12-year after
initial randomization, the cumulative overall survival rates were
42.2% after open repair and 38.5% after endovascular repair.
Unlike the EVAR-1 trial, increased aneurysm-related mortality after
EVAR over the long term was not found in the DREAM trial.
Both EVAR 1 and DREAM trials showed the highest rate of reintervention to be between 4 and 6 years depending on stentgraft
durability.
However, we have to consider that these data are correlated with
the use of “first” generation devices and that the increased mortality rate seems to be correlated with a higher incidence of post-EVAR
sac rupture. Therefore, reintervention rates might be higher compared with more recent studies investigating newer generation
stentgrafts.
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This is also confirmed by a recent study comparing long-term outcomes with newer and older stentgrafts that demonstrated similar
perioperative and long-term mortalities.
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1302.2
Is standard EVAR justified outside IFU?
D. Böckler
Klinik für Gefäßchirurgie und Endovaskuläre Chirurgie,
Universitätsklinikum Heidelberg, Heidelberg, Germany
No abstract available.

1302.3
Should individualised follow-up after EVAR be the standard of
care?
J.C. van den Berg
Interventional Radiology, Ospedale Regionale di Lugano, Sede Civico,
Lugano, Switzerland
The use of EVAR for the treatment of aneurysms of the abdominal
aorta has become widespread over the previous decades, and this
therapy is being used more and more in patients of younger age and
with a longer life expectancy. The typical follow-up consists of CT
angiography or Duplex ultrasound performed at regular intervals.
CT-based follow-up, although highly reliable, is hampered by the
significant exposure to ionizing radiation and the repetitive administration of iodinated contrast medium that may lead to radiationinduced disease and renal failure. Furthermore, these examinations
cause a significant economic burden that may comprise 30%–50%
of costs of EVAR follow-up.
Finally, with the development of newer generation stentgrafts, a
better knowledge on the behavior of stentgrafts, the importance of
endoleaks and mechanisms of stentgraft failure, and better sizing
and planning (using 3D tools) the number of complications related
to EVAR has been reduced significantly.
All these factors require and allow for a more tailored approach for
EVAR follow-up. This presentation will discuss the rationale behind
such individualized programs of follow-up and will provide algorithms that allow a reduction of the number and alter the type of follow-up examinations after EVAR.

Abstract Book

1302.4
Is it justified to treat old and frail patients with TAAA endovascularly?
E. Verhoeven1, A. Katsargyris2, W. Ritter1
1Department of Vascular and Endovascular Surgery, Paracelsus Medical
University, Nuremberg, Germany, 2Vascular and Endovascular Surgery,

Klinikum Nuremberg, Nuremberg, Germany

The indication to treat an aneurysm is based on the rupture versus
surgical risk. In general, abdominal aortic aneurysms (AAAs) deserve
treatment when they reach a diameter of 5.5 cm.1 Smaller aneurysms, as shown by the CAESAR trial, do not deserve treatment even
with endovascular repair because there is no survival benefit overall.2 For thoracoabdominal aortic aneurysms (TAAAs), the treatment
indication threshold has always been 6 cm, mainly in view of the
higher risk of an extensive surgery.
In TAAA repair, the impact and risk of surgery is so high that many
patients are refused open repair. According to the literature, a high
proportion of these TAAAs will rupture and lead to death. 3 The
option to treat TAAA by endovascular means has logically opened
the way to treat patients who would not be offered open repair.4 As
always, minimally invasive techniques are then “overused” before
learning to respect the anatomical restrictions and other limitations.
With regard to patient risk stratification, little is known because
most articles on complex endovascular techniques state that they
treated “high-risk” patients.
We reviewed the results of our TAAA branched cases in terms of the
learning curve with regard to technical success, mortality, and outcomes. Growing experience has undoubtedly led to better planning
and better execution, with lower technical failure and the possibility
to treat more complex anatomies.
The main question for this presentation is whether there still are limitations with regard to the patient risk status. The risk balance analyses are based on the age and comorbidity of the patient on one side
and extent of aneurysm and anatomical limitations on the other.
The literature should be appraised critically because there is never a
clear definition of “high risk.”
Looking back at the 300 TAAA branched cases, in an attempt to
divide the patients into an “old and frail” patient group versus a normal “high-risk” group, mortality was clearly higher in the “old and
frail” group with 22.7% versus 6.2% in the normal “high-risk” group
(P<.001) and survival was lower with an overall mortality of 52.9%
versus 18.7% (P=.006) at a mean follow-up of 24.2±20 months. It
is therefore safe to conclude that indications to treat old and frail
patients should be exerted with extra caution, especially in TAAAs
with borderline diameters or with a challenging anatomy.
Conclusion: “Primum non nocere” in old and frail patients.
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Lecture Session
Abdominal aorta 2 – short and adverse necks
1705.1
When to choose open surgery
L. Di Marzo
Department of Surgery “Pietro Valdoni”, Sapienza University of Rome,
Rome, Italy
Learning Objectives
1. To learn what should be considered as a short or adverse neck
2. To learn about the limitations and results of EVAR in short or
adverse necks
3. To learn about the difficulties, results and tricks in open surgery
in the presence of short or adverse necks
Despite improvements in surgical expertise and anesthesia, mortality and major morbidity after open surgical repair (OSR) in the treatment of abdominal aortic aneurysms (AAAs) remain significant.
The introduction of the endovascular aneurysm repair (EVAR) technique in 1991 provided a less invasive option for AAA,1challenging
and altering the conventional OSR paradigm. Several trials comparing EVAR with OSR showing favorable differences in morbidity
have endorsed the use of endovascular techniques for AAA repair,
with excellent early and midterm results.2-3 In fact, EVAR offers a less
invasive approach, thereby giving patients who are deemed unfit
for OSR an option for repair. However, rupture may still occur after
EVAR, and reinterventions are not infrequent. As a consequence,
the long-term efficacy of EVAR, especially in patients at a low risk
of open repair, is still debated. The ACE trial shows that EVAR and
OSR in low-to-moderate-risk patients carry a similar risk of early and
medium-term death, major adverse events, and minor complications. However, EVAR was associated with more vascular reinterventions and a trend toward a higher aneurysm-related mortality.4
Despite the minimally invasive nature of endovascular repair, anatomic suitability may limit the use of EVAR. Some reports suggest that >50% of patients have anatomic constraints to traditional
endovascular aortic repair.5 The primary limitation to using standard abdominal stentgrafts in the treatment of AAA is the proximal landing zone and the inability to obtain an adequate proximal sealing.6 As per the instructions for use (IFU), standard abdominal stentgrafts require a minimum proximal aortic neck of at least
15 mm to achieve adequate sealing. Without an adequate sealing
zone, patients are at risk for migration, endoleak, and aneurysm rupture. AbuRahma et al. reported that although endovascular repair
was suitable for short-necked aneurysms, there was an association with increased type I endoleaks mostly requiring an early reintervention.7 In a study performed by Abruzesse et al., the authors
found that deviating from IFU parameters resulted in increased mortality, reintervention, and graft-related complications.8 To address
the exclusion of patients with aneurysm necks of <15 mm from
endovascular repair, fenestrated devices (FEVAR) were introduced.
FEVAR allows for an additional sealing zone above the renal arteries,
thereby increasing the number of patients able to undergo an endovascular repair. Published literature about FEVAR has demonstrated
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the safety and efficacy of this technique, with acceptable mortality
and morbidity rates. A literature review with pooled results for 931
patients and 2465 stented target vessels showed a 30-day mortality of 2.4%.9Verhoeven et al. stated in a recent paper that FEVAR,
because of the high technical success, low operative mortality, significant regression of aneurysm sac diameter, high target vessel
patency, and acceptable rate of reinterventions, today represents
the first-line strategy for patients with short-necked, juxtarenal, or
suprarenal aortic aneurysms regardless of the preoperative status
of the patient.11 In fact, FEVAR was initially developed to treat highrisk patients unfit for open surgery and anatomically unsuitable for
standard EVAR. Gradually, FEVAR was also offered to patients at high
or average risk of open repair as long as morphologically feasible.
However, despite the increased feasibility of endovascular repairs
with the multiple endovascular options available today, there are
certain anatomic constraints that may require the use of open AAA
repair. The definition of hostile proximal aortic neck implies not only
chacteristics such as the minimum length but also other anatomical
factors such as infrarenal neck angulation > 60°, neck calcification or
thrombus covering >50% circumference of the aortic diameter, and
a reverse taper morphology. Antoniou et al. systemically reviewed
the studies comparing the outcomes of EVAR in patients with a hostile and friendly neck anatomy. They found that although patients
with a hostile neck had no significant increase in the early incidence
of type I endoleaks and reintervention rates, EVAR in patients with a
hostile neck required more adjunctive procedures to achieve proximal sealing compared with that in those with a friendly anatomy.
Furthermore, it resulted in a two-fold increased risk in the 30-day
morbidity, a four-fold increased risk in type I endoleaks, and a ninefold increase in the risk of aneurysm-related mortalities within the
1-year follow-up. They finally suggested that EVAR should be cautiously used in patients with a hostile neck.10The IFU for FEVAR
have been developed with rigorous clinical investigation to determine adequate sealing zones and an appropriate long-term suitability. However, several institutions have explored outside the limitations of fenestrated endovascular devices with increased fenestrations, scallops, and physician-modified endografts. The results
of these studies are limited to institutional device exemptions, case
series, and clinical trials, thus prohibiting their generalizability. Raux
et al. compared FEVAR with OSR in the treatment of complicated
AAAs and found a higher risk of perioperative morbidity and mortality in favor of OSR. Their results demonstrated that FEVAR had a
higher rate of 30-day mortality and procedure- and graft-related
complications.12
With this in mind, we can state that the use of FEVAR should always
be based on a conservative approach for the interpretation of the
manufacturer’s IFU. This is much more valid for the quality of the
proximal neck in terms of angulation, calcification, and thrombosis
than in terms of length. In fact, in case of short but straight necks
and reduced distance between the ostium of each renovisceral vessel, a custom-made device with 3 or 4 fenestrations may be planned
in order to ensure proximal sealing in a non-diseased aorta. On the
other hand, the use of FEVAR in thrombus or a calcified neck may
result in an incomplete apposition of the stentgraft to the aortic wall
or worse the deployment of a fenestrated stentgraft in a severely
angulated proximal neck may lead to an unpredictable misalignment of the fenestrations with a dramatic impact on target vessel
revascularization.
Although the continuous research and development of new devices
and techniques implies that the applicability of endovascular therapies today is very high, there are still some anatomical constraints
that may limit their use, and all vascular centers should continue
to perform open AAA repair for patients with anatomy outside
device protocols. The choice between OSR and EVAR in patients at
a high risk of open repair is still debated and should rely on the balance of different risks: more postoperative transfusions, longer hospital stays, and incisional complications with OSR vs. the need of
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follow-up with repeat CT scans, higher rate of vascular reinterventions, and small but persistent risk of rupture with EVAR.
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1705.2
Fenestrated as a first line treatment
M.S. Hamady
Radiology, St Mary’s Hospital, London, United Kingdom
Learning Objectives
1. To learn about the indications of FEVAR
2. To learn about the limitations of FEVAR
3. To learn about the results, also in the long-term of FEVAR
No abstract available.
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1705.3
Are the new endograft concepts useful?
R.A. Morgan
Department of Radiology, St. George’s Hospital, London, United
Kingdom
Learning Objectives
1. To learn what the concept of the new endografts is
2. To learn what problems they address and why they should be
better than conventional endografts
3. To learn if the early results with these endografts back their
claims
No abstract available.

1705.4
What is the role for adjuncts in combination with conventional
endografts?
J.P.P.M. de Vries
Vascular Surgery, St. Antonius Hospital, Nieuwegein, Netherlands
Learning Objectives
1. To learn which adjuncts can be useful when treating short or
adverse necks with conventional endografts
2. To learn how these adjuncts work and how to use them
3. To learn about the early results with these adjuncts
More and more EVAR repairs are performed in patients with challenging infrarenal aortic necks. A short neck length (<15 mm), diameter > 28 mm, conicity, and infrarenal angulation > 60° are wellknown hostile neck parameters. Although newest commercially
available endografts have been developed to overcome challenging neck features, the risk for acute technical failure has increased.
Therefore, the interventionist must be prepared for repair of acute
type IA endoleaks or to improve the suboptimal position of the
endografts.
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. 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 endograft to the aortic
wall may be beneficial, but it precludes eventual future endovascular options at the juxtarenal aorta.
If the seal between the endograft and aortic wall is <1 cm and a
type IA endoleak persists, the best off-the-shelf option is a chimney
extension. A subclavian artery or brachial artery approach is necessary with the use of 6–7-Fr braided sheaths and balloon expandable
or self-expanding chimney stentgrafts.
Last but not the least, challenging access 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 team should be prepared
for adjunctive procedures during the primary EVAR procedure to
overcome endoleaks and to improve longer term outcomes.
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1705.5
Chimneys – do or don’t
M.P. Jenkins, H.M. Moore
Vascular Surgery, Imperial College Healthcare NHS Trust, St Mary’s
Hospital, London, United Kingdom
Learning Objectives
1. To learn about the indications for using chimneys
2. To learn about the limitations of chimneys
3. To learn about the results with chimneys, also in the long term
Abdominal aortic aneurysms unsuitable for conventional EVAR
necessitate consideration of open surgery or in higher risk patients,
endovascular techniques such as fenestrated or chimney endovascular repair1.
Fenestrated EVAR (FEVAR) has shown good short- and long-term
results but is disadvantaged by cost, manufacture time, and lack of
“off-the-shelf” availability. Chimney EVAR (ChEVAR) has been developed as an alternative and is cheaper, simpler, and readily available,
making it useful in the emergency setting. Issues have been raised,
however, regarding the seal between the chimney stents, the main
body, and the aortic wall2,3. Some studies have reported good technical success rates in the short and long term, whereas others have
not. Furthermore, the long-term patency of the chimney stents has
been questioned.
One meta-analysis showed comparable results between ChEVAR
and FEVAR with respect to technical success and mortality rate;
however, the number of target vessels was significantly less in the
ChEVAR group compared with that in the FEVAR group4. Another
systematic review demonstrated advantages of FEVAR with respect
to 30-day mortality, late mortality, and renal adverse events5.
However, ChEVAR conferred advantages of a reduced procedure
time, lower contrast dose, and reduced intraoperative blood loss.
Although the patency rate of target vessels in ChEVAR has been a
theoretical concern, in many studies, it has been found to be comparable with that in FEVAR. All agree, however, that both techniques
are options for treating aneurysms with insufficient proximal seal
zones for conventional EVAR4,5,6.
Until recently, the use of ChEVAR has been off the IFU for all stentgrafts. The PROTAGORAS study demonstrated a good technical success, low type Ia endoleak rate, high primary patency, and acceptable freedom from intervention rate7. The Medtronic Endurant TM
II stentgraft systems are now CE marked for use in the ChEVAR
technique.
In conclusion, do use chimneys when there are few other options.
They have a role in the management of aneurysms with short necks
in high-risk patients unsuitable for open surgery. ChEVAR is particularly useful for patients with large or symptomatic aneurysms
in whom the wait time for manufacture of a fenestrated stentgraft
is unacceptable. It is also a bail-out option when proximal extension of an attempted standard EVAR is necessary either for type Ia
endoleaks or unplanned coverage of the visceral arteries. However,
the long-term durability remains uncertain, and there is a limit to
the number of possible chimneys with >2 likely to compromise the
seal zone. Therefore, don’t use them when there is a suitable proven
alternative.
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Lecture Session
Aortic arch
2505.1
Is there a role for chimneys in the arch?
G.M. Richter
Director Clinics for Diagnostic and Interventional Radiology, Klinikum
Stuttgart, Stuttgart, Germany
Learning Objectives
1. To learn about the indications for chimneys in the arch
2. To learn about the acute and late complications
3. To learn about the mid- and long-term results
No abstract available.

2505.2
Open surgery with the frozen elephant trunk
M. Shrestha
Department of Cardiothoracic, Transplantation and Vascular Surgery,
Hannover Medical School, Hannover, Germany
Learning Objectives
1. To learn how the procedure is performed
2. To learn what the indications for the FET are
3. To learn about the mid- and long-term results
No abstract available.

2505.3
Arch debranching: indications and techniques
A. Katsargyris1, W. Ritter2, E. Verhoeven3
1Vascular and Endovascular Surgery, Klinikum Nuremberg, Nuremberg,
Germany, 2Department of Interventional Radiology, Paracelsus Medical
University Nuremberg, Nuremberg, Germany, 3Department of Vascular
and Endovascular Surgery, Paracelsus Medical University, Nuremberg,
Germany

Learning Objectives
1. To learn what the various techniques are
2. To learn how they help widen the indications for endografting
in the arch
3. To learn about the mid- and long-term results
Open aortic arch repair is technically demanding and associated
with significant perioperative mortality and morbidity. The evolution of endovascular technology has provided alternative treatment options, particularly for older or surgical high-risk patients.
These options include a purely endovascular approach (fenestrated
and branched devices and parallel chimney grafts) or a “hybrid”
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approach, consisting of surgical debranching of the supra-aortic
vessels followed by thoracic endovascular aortic repair (TEVAR).
Different landing zones for proximal landing in arch TEVAR have
been classified: zone 0, ascending aorta proximal to the brachiocephalic artery; zone 1, between the brachiocephalic artery and the
left common carotid artery (LCCA); and zone 2, between LCCA and
the left subclavian artery (LSA).1
When proximal landing is planned in zone 0 (e.g., isolated saccular arch aneurysm or arch and proximal descending thoracic aneurysm with no involvement of the ascending aorta), the repair comprises debranching of all supra-aortic arch vessels, followed by
TEVAR simultaneously through the ascending aorta or via the femoral artery, often also staged.2 Arch debranching is most often performed through a median sternotomy and partial clamping of the
ascending aorta. For patients with prohibitive risk for median sternotomy, extra-anatomic debranching of supra-aortic arch vessels
has been described.2
When proximal landing is planned in zone 1 (e.g., pathology of the
mid and distal arch with or without involvement of the descending
thoracic aorta), the treatment usually includes a left carotid–right
carotid-subclavian artery bypass. TEVAR can be performed simultaneously or in a second stage. 3,4
Finally, when proximal landing is planned in zone 2 requiring coverage of LSA (e.g., pathology of the distal arch or proximal descending
aorta), the procedure includes left carotid-subclavian artery bypass
or transposition before or during TEVAR. Coverage of LSA without revascularization may also be considered. LSA revascularization
seems to lower stroke rates and spinal cord ischemia, particularly
during extensive thoracoabdominal repair, and is, therefore, generally advised.5
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2505.4
Fenestrated or branched in the arch
C. Nienaber
Cardiology and Aortic Centre, Imperial College, The Royal Brompton &
Harefield NHS Trust, London, United Kingdom
Learning Objectives
1. To learn how the technology has evolved over the past two
decades
2. To learn when to choose what, and what the indications are
3. To learn about the mid- and long-term results
No abstract available.
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2505.5
How to handle the lusorian artery
B.T. Katzen
Miami Cardiac and Vascular Institute, Baptist Hospital of Miami, Miami,
FL, United States of America
Learning Objectives
1. To learn when this aberrant vessel can create problems
2. To learn about the techniques that can be employed to solve
these problems
3. To learn about the possible complications
No abstract available.

Lecture Session
Complication management
3005.1
Acute complications of TEVAR for TBAD
A. Chavan, B. Schmuck, O. Eldergash, R.P. Thomas
Institute of Diagnostic and Interventional Radiology, Klinikum
Oldenburg, Oldenburg, Germany
Learning Objectives
1. To learn about anatomical difficulties related to TEVAR in dissections
2. To learn about planning in TEVAR for dissections
3. To learn about rescue methods in case of complications
Over the past 20 years, stentgrafting (TEVAR) for proximal entry closure has become an accepted treatment in patients with type B dissections (TBADs). Although intervention in complicated TBADs is
warranted, its role in uncomplicated TBADs is still controversial (1, 2,
3). Against this backdrop, procedure-related complications acquire
special significance.
Acute complications that may occur as a consequence of TEVAR for
TBADs include the following:
1. Access vessel injury
2. Stroke
3. Conversion to type A dissection
4. Spinal cord injury
5. Uncontrolled tearing of the intimal flap
6. Aortic rupture
Access vessel dissection or rupture resulting in bleeding and necessitating open surgical repair was reported in 3%–8% of the patients
in the earlier days of TEVAR. The key to reducing these complications
lies in proper patient selection and adequate preprocedural assessment of the iliac and femoral vessels with respect to vessel calcification and tortuosity (4, 5).
Stroke is one of the most dreaded complications of TEVAR for TBADs.
Although it is primarily an embolic complication, injury to the arch
vessels may also contribute. The incidence of stroke ranges between
3% and 6%. The risk of stroke is directly associated with atheroma
burden of the aortic arch, history of stroke, coverage of the proximal descending or entire descending aorta (extent A or C coverage),
type III aortic arch, zone 1 deployment, and coverage of the left subclavial artery without previous carotid–subclavian bypass (5-9).
Retrograde type A dissection as a complication occurs in 1%–3% of
the patients. Such iatrogenic dissections most often require open
surgical repair and are associated with a high mortality (5, 10).
Spinal ischemia complicating TEVAR is less common than stroke,
with a reported incidence of 2%–3% for all aortic pathologies
(9). Its incidence in TBAD patients is anecdotal (11). Aneurysm as
an underlying pathology, the use of an iliac conduit, and history
of open or endovascular repair are more frequently associated
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with postoperative spinal cord ischemia (6, 9). Other risk factors
include preoperative renal insufficiency and extent C endovascular
coverage.
Uncontrolled tearing of the intimal flap may result from undue oversizing of the endograft or ballooning after endograft release, both
of which hence, should be refrained from while treating TBADs.
Last but by no means the least, it is worthy of mention that acute
fatal rupture despite successful endografting is also a documented
complication of TBADs (4, 5).
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3005.2
Risk reduction of paraplegia in TEVAR and branched EVAR
J. Lammer
Medical University Vienna, Vienna, Austria
Learning Objectives
1. To learn about the risk of paraplegia when covering (part of) the
thoracic aorta
2. To learn about techniques to reduce the risk of paraplegia
3. To learn about post-operative measures to reverse neurological
symptoms
Spinal cord ischemia (SCI) is a catastrophic event that may occur in
up to 10% patients after open surgical repair, in up to 5% patients
after endovascular repair of thoracic aortic pathologies (TEVAR), and
in up to 15% patient after branched thoraco-abdominal EVAR. Most
patients may have temporary symptoms. Permanent paraparesis
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or paraplegia after TEVAR are observed in <2% patients. Usually,
the symptoms are observed within the first 10 hours after the procedure; however, delayed symptoms may be observed after 24–48
hours once the patient is mobilized and the 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 originates from a left intercostal
artery between T9 and T12 and less commonly from T7-L1 or from
the right side. An additional collateral supply comes from subclavian
and hypogastric arteries.
Risk factors for developing SCI: patient age, renal insufficiency,
extent of aortic stentgrafting including the origin of the artery of
Adamkiewicz and the adjacent intercostal arteries, occlusion of the
left subclavian artery, previous aortic surgery, and intraoperative
and postoperative hypotension (mean arterial pressure < 80mmHg).
Actions required for reducing the risk of SCI in patients with previously mentioned risk factors: imaging of the artery of Adamkiewicz:
contrast-enhanced CT with multiplanar reconstructions may
show the artery in approximately 80% cases, 3-T MRA with timeresolved imaging may show the artery in approximately 80% cases,
and a combination of both may show the artery in 90% cases.
Cerebrospinal fluid (CSF) drainage: edematous 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 10mmHg. It has been shown
that preoperative or early CSF drainage decreases the probability of
SCI by half or more. Monitoring the blood pressure to prevent hypotension with a mean arterial pressure of <80mmHg. Staged stentgrafting for enabling the development of collateral circulation. In
thoraco-abdominal aneurysms, one side branch of the prosthesis
can be left open or connected by a bare stent temporarily. The second procedure that finally excludes the aneurysm and antegrade
perfusion of the artery of Adamkiewicz should be performed with a
delay of 4–6 months.
Post-operative measures to reverse neurological symptoms once
SCI has occurred: high-dose methylprednisolone steroid therapy,
CSF drainage (pressure < 7–10mmHg), and moderate blood pressure
increase (mean pressure > 100mmHg) are standard therapy in the
acute phase. A beneficial effect of moderate hypothermia has been
discussed.
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3005.3
How to manage infected endografts
A.M. Lazaris1, E. Brountzos2
1Vascular Surgery Department, School of Medicine, National and

Kapodistrian University of Athens, Attikon Teaching Hospital, Athens,
Greece, 22nd Department of Radiology, Division of Interventional
Radiology, School of Medicine, National and Kapodistrian University of
Athens, Attikon Teaching Hospital, Athens, Greece

Learning Objectives
1. To learn about the risk of infection and standards of care to
reduce the risk
2. To learn about the diagnosis of infected grafts
3. To learn about the different treatment options
Although rare, endograft infection is a known complication after
EVAR/TEVAR. In a retrospective cohort study of patients operated
for abdominal and thoracic aortic aneurysms in two large hospitals
in the Netherlands, 11 cases of infection were found among 1431
endovascular procedures, indicating an incidence rate of 0.8%1.
The median time from initial TEVAR/EVAR to the diagnosis of infection was 115 days, with about half of the patients (42%) presenting
within 3 months after EVAR/TEVAR. Emergency cases had a statistically greater incidence than elective cases (2.8% vs. 0.6%, p=0.002).
The diagnosis of graft infection is based on a combination of criteria,
including clinical symptoms such as fever and pain; clinical findings
such as necrosis, purulent fluid, or infected graft material; elevated
infection parameters such as ESR, CRP, and WBC; evidence of graft
infection on computed tomography, magnetic resonance imaging, leucocyte scan, or positron emission tomography; and isolation
of microorganisms from either the blood and drain material or the
endograft itself2.
There are 4 principles for the management of endograft infection.
First, the excision of the graft as a foreign body potentiating infection; second, a wide and complete debridement of devitalized and
infected tissue to provide a clean wound in which healing can occur;
third, the establishment of blood flow to the distal bed; and fourth,
the institution of intensive and prolonged antibiotic coverage to
reduce sepsis and prevent secondary graft infection. The gold
standard for treatment of an infected prosthetic aortic endograft
remains the explantation of the graft and the reperfusion of the area
by placement of a new graft through an extra-anatomic uninfected
route, usually an axillo-bifemoral graft. Because of persistent problems with durability and patency, many authors have advocated
the use of in situ reconstructions. This can by achieved by either a
new prosthetic graft or an autologous graft, usually the femoral vein
(NAIS procedure)3. For TEVAR infections, in case of an aortoesophageal fistula, a unique treatment option consists an esophagectomy
followed by a tube gastric replacement together with great omentum plasty over the infected thoracic aorta4. In these cases, an in situ
cryopreserved aortic allograft is also an option whenever this graft is
available5. Finally, in high-risk patients, where a complex procedure
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is accompanied by high morbidity and mortality, a more conservative strategy, including aggressive local wound care with preservation of the endograft, can be used. The antimicrobial treatment is
critical when dealing with these cases. There is no evidence regarding the optimal duration of antibiotic administration. This may vary
from 2 weeks to 1 year, although a minimum of 4–6 weeks of intravenous therapy, followed by up to 6 months of oral therapy is commonly recommended. A small number of cases in which operation
was deemed to be associated with an unacceptably high risk to the
patient have reported success with long-term suppressive treatment, including lifelong antibiotic administration in some cases6.
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Introduction:
Standard treatment for proximal type 1 endoleaks after endovascular abdominal aortic aneurysm repair (EVAR) depends on the cause
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of the type 1 endoleak. Proximal type 1 endoleaks due to inferior placement of the endograft below the renal arteries are usually treated by placement of an aortic cuff. Proximal type 1 endoleaks where there is accurate placement of the aortic endograft are
generally due to a poor seal, and these are usually treated initially
by support stenting using large caliber balloon-expandable stents,
e.g. Palmaz stents (Johnson & Johnson, New Jersey, USA). Patients
with proximal type 1 endoleaks who are not suitable for these relatively straightforward techniques require more advanced treatments, such as fenestrated aortic cuffs or the use of chimney grafts.
However, some patients with proximal type 1 endoleaks cannot be
treated by any of these techniques or may be resistant to these management strategies.
Distal type 1 endoleaks after EVAR are generally treated by endograft extension to the distal common iliac artery or into the external
iliac artery if there is no space in the distal common iliac artery.
In rare instances, where patients with proximal or distal type 1
endoleaks cannot be treated by the abovementioned methods,
embolisation should be considered as a treatment option.
Embolisation technique:
Because a vast majority of embolisation procedures for type 1
endoleaks are for proximal type 1 endoleaks, the description of the
technique will focus on this indication.
Interventionists have used a variety of different embolic agents for
the embolisation of type 1 endoleaks. These include coils (pushable
and/or detachable) and liquid embolic agents (glue and Onyx).
The optimal type of endoleak for embolisation has a small communication with the aortic lumen. Endoleaks with a wide communication between the endoleak cavity and the aortic lumen are less suitable for embolisation.
In general, majority of the proximal type 1 endoleak embolisation procedures can be performed from a femoral artery access.
Unusually, it is necessary to perform these from an upper extremity arterial access.
Access into the endoleak cavity is generally achieved with reversed
curve catheters such as a Simonds or Sidewinder catheter from the
femoral artery access. After manipulating the tip of the reversed
curve catheter into the endoleak cavity, contrast medium is injected
to define the size of the endoleak cavity.
After this endoleakogram has been performed, the endoleak cavity
is embolised using the embolic agent of the operator’s choice.
Outcomes:
The published experience of embolisation for type 1 endoleaks is
limited. With appropriate patient selection, the technical success is
over 95%. Mid-term clinical success with sustained occlusion of the
endoleak may be achieved in over 70% of patients.
Recurrent endoleaks may develop in a small proportion of
patients, although in most cases, the procedure can be repeated.
Complications of endoleak embolisation are very low.
In summary, embolisation is effective for some type 1 endoleaks and
should be considered as a treatment option for patients who cannot
be treated by other methods.
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