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Neuroendocrine 
Tumors (NETs): A 
Diverse Group of 

Malignancies, a 
Clinical Challenge

Neuroendocrine cells: migrated from 
the neural crest to the gut endoderm, 
from multipotent stem cells 

• Tumors arising from enterochromaffin 
cells located in neuroendocrine tissue 
throughout the body 

• NETs present with functional and 
nonfunctional symptoms and include a 
heterogeneous group of neoplasms





Overview of 
Neuroendocrine 

Tumors (NETs)

• NETs are sometimes called carcinoid 
tumors – Can be both symptomatic and 
asymptomatic

– May be undetected for years without 
obvious signs or symptoms 

• NETs are generally characterized by their 
ability to produce peptides that lead to 
their syndromes 

• NETs are generally classified as foregut, 
midgut, or hindgut depending on their 
embryonic origin



Incidence of NETs Increasing



NETs Are Second Most Prevalent 
Gastrointestinal Tumour



The GI Tract Is the Most Common Primary 
Location of NET



The Pancreas Is the Most Common Primary 
Location of NET Breakdown (Middle East & Asia 
Pacific Region)



Cells of 
Origin

• Gastrointestinal 
neuroendocrine lineages 
arise from a common stem 
cell precursor in the base of 
the intestinal crypts or in the 
neck of the gastric glands 

• Differentiate into diverse 
types of neuroendocrine cells 
under the influence of 
transcription factors Math1 
and neurogenin 3 (NGN3)



Neuroendocrine Cells Are Peptide Hormone-
Producing Cells that Share a Neural-Endocrine 
Phenotype



Biomarkers in NET

• CgA is the best available biomarker for 
diagnosis of NET – Elevated CgA may 
correlate with tumour progression – CgA is 
elevated 80% to 100% of the time

• NSE is also expressed in NET – Not as 
commonly used as CgA – Also elevated in 
pNET and poorly differentiated NEC 

• 5-HIAA reflects serotonin levels – Elevated 
serotonin levels over time lead to 
comorbidities such as cardiac disease

• Other biomarkers are available, however, 
few have achieved widespread acceptance 

• New biomarkers in NET are needed to 
provide better diagnostic and prognostic 
information CgA = Chromogranin A; 5-HIAA = 5-hydroxy-3-

indoleacetic acid, 5-HT = serotonin, NSE = neuron-
specific enolase, VIP = vasoactive intestinal peptide; 
SSTR = somatostatin receptorVinik A, et al. Pancreas. 2009;38:876-889



Role of CgA IHC 
in the Diagnosis 
of NET

Benefits: 

• Can be detected in the 
secretory granules of most NET 
both symptomatic and 
asymptomatic

Limitations: 

• Many NET of the large bowel 
and some of the appendix 
primarily secrete CgB

• CgA may be negative in 
poorly differentiated NET



Role of 
Synaptophysin IHC in 
the Diagnosis of NET

Benefits: 

• Expressed independently of 
secretory granules

• Useful in identifying poorly 
granulated and poorly 
differentiated NET that may not 
exhibit CgA staining 

Limitations: 

• Expression is not limited to 
neuroendocrine cells



Neuroendocrine 
Tumours WHO 

Classification 
2010 of the 

Digestive System

• Working principles – “Neuroendocrine” defines the 
peptide hormone-producing tumours and share neural-
endocrine markers – The term “Neuroendocrine 
neoplasm” includes well- and poorly differentiated 
tumours 

• Premise: All neuroendocrine neoplasms (NEN) have a 
malignant potential This premise has an influence on the 
incidence data Initially, NET that were regarded as benign 
were not considered in the incidence data (eg, SEERS 
data) NET now have to be included because they are 
known to have malignant potential

Bosman FT, et al. WHO Classification of Tumours of the Digestive System. 
Lyon, France: IARC Press; 2010. 



Diagnostic 
& 

therapeutic 
challenges 

in NET

• Heterogeneous group of tumors

• Wide variety of clinical presentations

• Late presentation: Over 60% of NETs are 
advanced at the time of diagnosis 

• The median survival for patients with 
advanced NET is 33 months 

• Different terminology and classifications 

• Histologic diagnosis may be difficult 

• Variety of therapeutic options/approaches 

• Limited phase III evidence for 
chemotherapy and PRRT



Neuroendocrine 
Tumours (NET): A 
Stepwise 
Diagnostic 
Approach

NET vs non NET : morphology 
& NE markers 

NET vs NEC : structure + grade 

Grade 1-2-3 : mitoses & Ki67 

TNM Stage I-II-III-IV : size & 
invasion 



Confusion 
Caused by 
the Term 
“Carcinoid”

Oberndorfer coined the term “karzinoide” in 1971

– This term implies that these tumours are benign; this is an 
unfortunate misnomer for the majority of NET 

• NET have malignant potential and metastasize, generally to the 
liver

– Referring to any NET, the term “carcinoid” should only be used in 
reference to carcinoid syndrome 

• Symptoms of carcinoid syndrome include flushing, abdominal 
cramps, and diarrhea

• Most cases are associated with tumours of the intestines, which 
frequently metastasize to  the liver.

Klöppel G, et al. Endocr Pathol. 2007;18:141-144. 

Bhattacharyya S, et al. Nat Rev Clin Oncol. 2009;6:429-433.



Carcinoid Syndrome

• Occurs in approximately 8% to 35% 
of patients with NETs and occurs 
mostly in cases of patients with 
hepatic metastases1

• Consequence of vasoactive 
peptides such as serotonin, 
histamine, or tachykinins released 
into the circulation2,3 

• Manifested by episodic flushing, 
wheezing, diarrhea, and, 
potentially, the eventual 
development of carcinoid heart 
disease2,3

1. Rorstad O. J Surg Oncol. 2005; 89:151-60. 
2. Modlin IM, Kidd M, Latich I, Zikusoka MN, Shapiro MD. Gastroenterology. 2005;128:1717-

1751. 
3. Vinik A, Moattari AR. Dig Dis Sci. 1989;34(3 Suppl):14S-27S. 
4. Creutzfeldt W. World J Surg. 1996;20:126-131.





Staging of NET According to 
Tumour-Node-Metastasis (TNM)

• The European Neuroendocrine Tumour Society (ENETS) and American Joint Committee 
on Cancer (AJCC) have developed TNM staging systems 

• Staging systems are developed for the following tumour locations: 

– Gastric, duodenum/ampulla/proximal jejunum, pancreas

– Lower jejunum and ileum, appendix, and colon and rectum

Rindi G, et al. Virchows Arch. 2006;449:395-401; 2Rindi G, et al. Virchows Arch. 2007;451:757-762









Systematic Approach to Diagnosing NETs
History and physical exam 

Characteristic symptoms (dry flushing, cramps, nocturnal diarrhea) 

– Present in 8% to 35% of metastastic NETs1

Biochemical markers

– Chromogranin A (CgA) 

– Urinary 5-hydroxyindoleacetic acid [(5-HIAA) (with presence of carcinoid syndrome] 

– Synaptophysin on biopsies 

– Other biomarkers, including glucagon, gastrin

Histologic diagnosis !!! (expertise) 

Imaging 

– Computerized tomography scan (CT) 

– Endoscopic ultrasound (mainly pancreatic-NET and NET in duodenum) 

– Magnetic Resonance Imaging (MRI) 

– Somatostatin-receptor scintigraphy (Octreoscan™) or DOTA-TOC FDG/PET



Nomenclature –
Summary

Neuroendocrine tumours originate from a wide variety of 
different cell types that can secrete their own peptide hormone 

Site = Pancreas vs intestine 

– Organ of origin should be determined

– Nomenclature could be simplified by using location of 
origin 

Classification = Give a name to the disease 

– WHO classification is based on morphology and clinical 
pathological information (and is independent from presence 
and type of hormone secretion) 

Staging = Measure the extent of the disease 

– TNM staging for ENETS and AJCC is same for GI NET but 
differ for pNET (ENETS has proved preliminary clinical 
effectiveness   while AJCC needs confirmation) 

Grading = Measure the pace of NET growth 

– Mitosis count or Ki67 with cut-off at 5% and 20% discern 
prognosis between diseases



NET of Pancreas

• MC NET of pancreas: non- functiponal.

• MC benign NET of pancreas: 
Insulinoma.

• MC malignant functional NET of 
pancreas: Gastrinoma



THANK YOU


