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• Tumor staging in NEC G3 requires a chest‐
abdomen‐pelvis CT and occasionally SRS 
Scintigraphy or PET/CT

• MRI specially with liver specific contrast agent
better than contrast enhanced CT for ruling
out liver metastases
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All patients had concordant
somatostatin seceptor
expression: Krennings Scale
Grade 3 or more

Median FDG SUVmax 7.2 
(range 2.9‐47)







Ga‐68 DOTATOC PET/CT

Primary tumor of stomach

Immunohistochemistry 10/2010:
• Ki67 30%
• Synaptophysin +ve
• VMAT2 +ve
• CgA –ve
• CDX2 –ve
• TTF‐1 ‐ve



Ga‐68 DOTATOC PET/CT from 10/2010

Post TAE Ga‐68 DOTATOC PET/CT from
02/2011

Immunohistochemistry 12/2011:
• Ki67 50%
• Synaptophysin +ve
• CgA weak +ve
• VMAT2 weak +ve
• SSTR 1,2a, 3 –ve
• CDX2 ‐ve

11/2010: liver metatsases resection, 
partial gastrectomy
01‐02/2011: 2xTAE
03‐09/2011: PRRT mixed response
10/2011: new abdominal and peritoneal 
metastases
12/2011: anterior rectum resection, 
appendectomy, partial peritonectomie, 
omentektomie, and splectomy + HIPEC



MRI 01/2014 MRI 04/2014

FDG PET 01/2014 FDG PET 04/2014

01‐04/2012: Tem/Cap
01‐07/2013: 2x afterloading
11/2013: Tumordebulking
05/2014: resection of lymph
node in between the
pancreas and stomach

Immunohistochemistry
• Ki 67 60‐70%
• Synaptophysin +ve
• CgA + ve
• EP‐CAM +ve
• CDX2 – ve
• VMAT2 ‐ve
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Ga‐68 TOC Dynamic PET Pre PRRT
Pre PRRT FDG PET/CT

Post PRRT FDG PET/CT Ga‐68 TOC Dynamic PET Post PRRT

Ki67 5%

Repeat liver biopsy Ki67 25%
CT constant liver metastases, 

progressive primary
Somatostatin Receptor Expression 

(SUVmax) decreased





FDG PET

Hypervascular intensive 
hypermetabolic liver
metastases

Hypermetabolic
primary tumor in 
ileocecal region

SUVmax 39





53 year / male
Resident of Cypern
pancreatic NET (Ki67 10%), KI 60%, FD 04/2012
Best response after 3 cycles of 5FU/Strepto‐ SD
In Cypern Sutent and Everlomis not available
Ga‐68 DOTATATE‐multiple somatostatin receptor positive 
lesions

According to the ENETS guidelines he is suitable for PRRT



Clinically G3 (loss of 15 Kg in 6 months), glucagonoma
not ruled out

Lesions had highly
heterogeneous somatostatin
receptor profile

Ga‐68 DOTATATE PET/CT
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• CT and MRI are the first choice for the staging and restaging of G3 
NET/NEC

• Pathological sampling of one lesion may sometimes be misleading
• Changing characteristics of NET during the course of disease poses a 

challenge in choosing the correct radiopharmaceutical
• Clinical evaluation and follow‐up imaging (CT, MRI) are very useful in 

differentiating between borderline G2 and G3 NET/NEC
• Some G3 NET/NEC also show high somatostatin receptor expression
• FDG PET/CT plays a significant role in defining the prognosis of disease

specially for PRRT 
• Clinically significant mismatch between CT and PET images, between

somatostatin receptor expression and glucose metabolism needs to be
further explored in G3 NET/NEC as well as in borderline G2/G3

• A combination of genetic information and molecular signals on PET might
solve some unanswered questions





• Glucose dependent insulinotropic polypeptide (GIP) is a 42 
amino acid polypeptide

• Secreted by K cells of the duodenum and small intestine
• Function: glucose dependent release of insulin from beta cells

and inhibition of glucagon from alpha cells
• 90% of somatostatin receptor negative and GLP‐1 receptor

negative malignant insulinomas are GIP receptor positive
• GIP is expressed in the majority of pancreas, ileal and

bronchial NEN 

GIP Receptor a Promising Target (personal communication with
Prof. Helmut Mäcke, Univ Freiburg)



A Multianalyte PCR Blood Test Outperforms Single Analyte
ELISAs (CgA, Pancreastatin, Neurokinin A) For NET Detection

L. Bodei, M. Kidd, I.M.Modlin

Endocr Relat Cancer 2014; 21:615‐28



Summary of The Pathways and Mechanisms Involved in Cell and
Tissue Response to Radiotherapy

Genome Medicine 2011 3:52 
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W&W = wait and watch, SC= symptom control, Sx= surgery with curative
intent, LR= locoregional therapy (including debulking), Sys = systemic
therapy




