GEP NEN: diagnosis,
staging, classification,
characterization
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Pancreas NEN

Gastrinoma

Malignancy, Prognosis
Small GUT net

Metastasis



PANCREAS NEN: multiple pattern

mainly typical

correlated with pathological features
- Well differenciated (G1)- poorly differenciated
> Fonctioning — non fonctioning
> Benign (G1) — malignant (G2-G3)



MDCT typical pattern

- Enhancement at arterial phase
- No stenosis of MPD




Hyperenhancing Pitfall

Renal Metastasis

Intrapancreatic spleen



Another pitfall: pseudo-solid
MRI

B Microkyst = liquid

MRI = T2 hyperintense



http://www.ncbi.nlm.nih.gov/pubmed/25465293




Pancreas-NET DW-MRI: sensitivity

DWI alone 65%

With MRI 95%
ADC




- 53 % MEN 1 with pancreatic
NET

- 15 — 30 % Pancreatic NET
with MEN

, » Malignant : >3 cm (40%
metastases)




Malignancy

Arterial encasement

Venous mural nodule
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Pronostic: vascularisation correlated with MDCT enhancement

MDCT: if weak enhancement
> Poorly differenciated

o liver mets
o High mitotic Index

well differenciated
> Strong enhancement
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Pancreatic NETmalignancy: size and Ca+

Tumor > 3 cm malignancy PPV 61 %
Adding calcification: PPV 100 %




DW-MRI pancreas NET

Related with cellularity: G1-G2-G3
Reverse correlation Ki-67 and ADC (r =-0.70; P < 0.01). ADC = 1

ADC benign/malignant

> benign: 1.48
- Malignan @ (p<0.01)
Differenciation

- Well differenciated: 1.75 = 0 n < 0.01).
> Neuro endocrine carcinom.19
Wani J Main Reson _/'mai/ni. 2011



http://www.ncbi.nlm.nih.gov/pubmed/21509863
http://www.ncbi.nlm.nih.gov/pubmed/23897307

Poorly differentiated malignant non functionning
tumor

Low enhancement

Size: > 2 cm
Calcifications

Vascular involvement
o arterial: encasement

o venous: endoluminal nodule




Pancreatic NET: staging at diagnosis related
with symptoma

- Non metastatic N+

Non hyper 15 9%
functionning

Insulinoma 94 %

Gastrinoma 28 %




Insulinoma: highly symptomatic




Gastrinoma: Zollinger-Ellison

localization: > 80% Stabile square
> 50% duodenum

60% multiple

metastasis at first diagnostic







Gastrinoma, 60 % multiple




Small Gut Carcinoid




Epidemiology

> 1/3 GUT endocrine tumor = ileum

2/3 metastasis at diagnosis

20 — 30 % multiple




Imaging

Local secretion (serotonine)
Ganglio-mesenteric complex
Occlusion
Ischemia

Primary mass
Occlusion
Ischemia
bleeding



Ganglio-mesenteric complex

Spiculated Masse
> Fibro desmoplastic Stroma
> Local reaction

o Calcifications 50-70%
> Radiated fibrosis with retraction




Bowel loop venous ischemia related with serotonine




Primary: ileocaecal location




Primary

Tumor fibrosis and retraction
o Kinking +++

> Mucosa: ulceration

> Muscularis Hypertrophia




Primary: multiple 20/30%

CT with enteroclysis and water




Primary preoperative staging

caie

mResection often not Stage 4
possible MSA artery encasement at origine
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JE ; Stage 3

lResectlon pOSSIb|e but difficult SA artery encasement but first jejunal arteries
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Stage 2

) MSA artery branches encasement
lEasy resectlon
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’ } Nodes near bowel

. Y %

g / Stage O

Ohrvall et al. World J Sur 2000




Stade 3 MSA artery encasement but first jejunal arteries not encased

Superior
mesenteric
artery

Right colic
artery



Stade 2 MSA artery branches encasement without encasement of the trunc
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Malignant NET staging at diagnosis

- -

Non functionning 15 %

Insulinoma 94 %

gastrinoma 28 %



Malignant NET: staging

Node: 50%
Bone: 7%

MDCT
Peritoneum
Unfrequent: lung, mediastinum, brain

Gallium PET

Liver: 30%

MRI with DW

Madeira, gut 1998



Metastatic node

Similar to other disease:

large, round, heterogeneous, not well
delineated

NET, could also be:
> small
> enhancing

Nahon-Uzan, GCB 2005




Bone metastase MDCT pattern

enhanced MDCT: arterial phase




NET Liver metastases: staging ?

MDCT: mif lesion

MR and DW-MR: if surgery

Sensitivity :
o diffusion-weighted MR : 71%
o compared with T2-weighted : 56%

> and gadolinium-enhanced MRI:
DW+ T2WFESE : 78%
ced: 80%

DW+ T2WFSE + dynamic Gd-enhan



Liver Metastases enhancement behavior

o Hypervascular arterial phase  60-83 % wash-out on portal venous phase
> Micronodular 22 %

Unenhanced Arterial phase Portal venous phase



L|ver metastases MRI with DW-MRI

- o

DW MRI

Sensitivity 80-
91 %

Sensitivity 65%




Small liver metastasis, DW-MRI

< 1 cm: sensitivity: 65 %




Hepatobiliary contrast agents
detection on hepatobiliary phase

Meta-analysis on liver mets
> 39 articles (1989 patients, 3854 liver metastases)

MRI_______________|sensitivity (%)

diffusion 87.1%

Few data in NET
HB phase using Gadoxetic acid 90.6%

both 95.5%




Conclusion

Imaging improved in quality

Protocols dedicated to NET
Dw-MRI and MRI hepatospecific agent are promising for liver

Standard of care : ENETS consensus guideline Neuroendocrinology 2017



