
There are a number of factors, including site of origin, clinical syndrome, 
grade and differentiation, staging, extent of disease, and imaging tests, 
that can help health care professionals classify neuroendocrine  
tumors (NET).1,2

Classification of 
neuroendocrine tumors

Site of origin

Foregut4,5

Lungs

Stomach

First part of duodenum

Pancreas

Midgut4

Second part of duodenum

Jejunum

Ileum

Right colon

Hindgut4

Transverse, left,  
and sigmoid colon

Rectum

Additional sites3,6

Ovary

Adrenal gland

Paraganglia

Thymus

Appendix

Correct NET classification 
can facilitate accurate 
diagnosis and may lead to 
better patient outcomes3

Clinical syndrome
NONFUNCTIONAL

 ■  Tumors that do not secrete active 
hormones and do not produce 
hormone-related symptoms1

 ■   Symptoms, if present, are related 
to tumor mass1,7,8

 ■  Majority of NET9

 ■  Tend to be more aggressive and 
often present after metastases10

FUNCTIONAL

 ■   Tumors that secrete active 
hormones and produce hormone-
related symptoms1

 ■  Symptoms are related to the 
excess production of hormones1

 ■  Minority of NET9

 ■   Tend to be slow growing10

NET can be functional (tumors 
that secrete hormones) or 
nonfunctional (tumors that do 
not secrete hormones)1



NET can be well-differentiated, moderately differentiated, or poorly differentiated, and over half of NET originate 
in the GI tract. A complete GI NET pathology report can include site of origin, diagnosis, histological features, 
IHC staining, grade (proliferation, determined by mitotic rate or Ki-67), and other pathological components.11

A GI NET pathology report includes:

Pathology

* Not well-defined in the medical literature.  
Reprinted from Strosberg JR, et al, Gastrointestinal Cancer Res: 2:113-125, 2008 with permission of the International Society of  
Gastrointestinal Oncology.

Staging13,14

TNM staging is a classification system based on 3 factors:

 TUMOR (T): 

Size and location of the  
primary tumor 

NODE (N): 

Whether cancer cells have spread 
to the lymph nodes located near 
the tumor

METASTASIS (M): 

Whether the tumor has spread to 
other parts of the body

Well-differentiated NET
(Low grade, G1)6

Well-differentiated NET 
(Intermediate grade, G2)6,12 

Poorly differentiated NEC  
(High grade, G3)6 
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transanally, whereas tumors larger than 2
cm metastasize in over 50% of cases
(Figure 2c).43,45-48 The metastatic potential
of intermediate size tumors appears to cor rel -
ate with invasion of the muscularis propria.45

PANCREATIC ENDOCRINE
TUMORS
Pancreatic endocrine tumors arise from
the islet cells of the pancreas. These hetero -
geneous neoplasms can secrete a variety
of peptide and amine hormones, in cluding
insulin, gastrin, glucagon, vasoactive intes-
tinal peptide (VIP), ACTH, serotonin, soma -
tostatin, and parathyroid hormone. Tumors
that do not produce a hormonally active
product are termed “nonfunctional.” The
annual incidence of pancreatic endocrine
tumors is approximately 1 per 100,000.49

Up to 20% are associated with MEN1, an
auto so mal dominant hereditary syndrome. 

Pancreatic Endocrine Tumor
Subtypes
Pancreatic endocrine tumors are classified
according to the hormone they produce.
Approximately 35% to 85% are considered
nonfunctional.50,51 Insulinomas and gastri-
nomas are the most common functional
subtypes, with an annual incidence of 1–4
cases per million.52 The incidence of rarer
subtypes such as VIPomas and gluca go -
nomas is estimated to be less than one per
ten million.53,54

The majority of pancreatic endocrine
tumors are malignant, with the exception of
insulinomas, which are usually benign. Gas -
trinomas are most commonly associated with
MEN1, where they tend to be multifocal.

Insulinomas
About 90% of insulinomas are smaller
than 2 cm, and less than 10% are consid-

ered malignant.52,55 Patients typically pre -
sent with neuroglycopenic symptoms such
as dizziness, lethargy, palpitations, and dia -
phoresis. Diagnosis is established during a
monitored fast where serum glucose is
measured along with insulin in order to
demonstrate hypoglycemia (glucose <45
mg/dL) associated with inappropriate
insulin elevation (> 6 µU/mL).56 C-peptide
can also be measured to exclude exoge-
nous insulin administration.57

Computed tomography (CT) scans
generally reveal small, round, hypervas-
cular tumors. Other imaging techniques
include magnetic resonance imaging (MRI)
and ultrasonography (transabdominal, endo -
scopic, or intraoperative).58 Somatostatin
receptor scintigraphy using octreotide
tagged with radiolabeled 111Indium-pente-
treotide (OctreoScan) is relatively insensi-
tive, because up to 40% of insulinomas
express insufficient somatostatin recep-
tors.59 In cases of occult tumor, arterial
calcium stimulation with hepatic venous
sampling can aid with tumor localization.60

Gastrinomas
Gastrinomas originate in the duodenum

and the pancreas, typically in proximity to
the pancreatic head. About 60%–80% are
considered malignant and one third of
patients present with distant metastases at
diagnosis.61,62 The MEN1 syndrome is
implicated in about 20% of cases and is
associated with tumor multicentricity.63 The
gastrinoma syndrome, also known as the
Zollinger-Ellison syndrome,64 is caused by
hypersecretion of gastrin stimulating gas -
tric acid release into the stomach. The
most common manifestations are dys pep -
sia, heartburn, and diarrhea.65 Peptic ulcer-
ations can affect atypical locations such as
the jejunum. Diarrhea results from the pas -
sage of excess gastric acid into the small
intestine, neutralizing digestive pancreatic
enzymes and causing malabsorption.

The diagnosis of gastrinoma can be
established when serum gastrin levels
exceed ten times the upper limit of normal
(ie, > 1,000 pg/mL). It is important to note
that acid blocking drugs, such as proton
pump inhibitors, can elevate serum gastrin
levels and lead to false-positive results.66 In
cases where the diagnosis is equivocal, a
secretin stimulation test can help identify
gastrinomas: a serum gastrin rise of > 200
pg/mL is considered diagnostic, with a sen -
sitivity and specificity of 83% and 100%,
respectively.67 Useful imaging studies in -
clude CT scans, MRI, 111In-pentetreotide
scintigraphy,68 and endoscopic ultrasonog-
raphy.69,70 Surgical duodenal transillumina-
tion can identify small duodenal gastri-
nomas.71

Prior to the advent of acid blocking medi -
cations, the Zollinger-Ellison syndrome was
a highly morbid condition necessitating
palliative gastrectomy or vagotomy.72 Today,
high-dose proton pump inhibitors effec-
tively control symptoms in the majority of
cases.73,74 Some studies support titration of

Figure 3. Metastatic carcinoid tumor to the root of
the mesentery (arrow) causing typical circumferen-
tial desmoplastic fibrosis.

Figure 4: Examples of well differentiated (4a), poorly differentiated (4b), and moderately differentiated (4c) gastrointestinal neuroendocrine tumors. 
Photographs courtesy of Nasir Aejaz, MD, Department of Pathology, H. Lee Moffitt Cancer Center and Research Institute, Tampa.
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Appearance12 Monomorphic population of 
small, round cells

* Cellular pleomorphism

Prognosis12 Prolonged survival Intermediate Poor

Mitotic rate6 <2 mitoses/10 HPF 2-20 mitoses/10 HPF >20 mitoses/10 HPF

Ki-67 index6 <3% 3%-20% >20%

Abbreviations: HPF, high-power field; IHC, immunohistochemical; NEC, neuroendocrine carcinoma.

The definition of TNM may vary by primary tumor 
site, but staging relies predominantly on tumor size 
and extent of invasion into anatomical structures
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Extent of disease2 Imaging tests2,6,15,16

 ■  Localized: tumors contained within the organ 
of origin 

 ■  Regional: tumors that have spread through 
the organ wall to nearby tissues

 ■  Distant: tumors that have spread beyond 
primary site to distant tissues and/or organs

Imaging tests can be helpful to detect and localize 
NET. Many NET are detected incidentally through 
routine imaging tests for unrelated problems.

 ■  Computed tomography (CT) 

 ■  Magnetic resonance imaging (MRI)

 ■  Somatostatin receptor scintigraphy (SRS) 
(OctreoscanTM), as appropriate

 ■ Ga 68 dotatate PET

 ■ Endoscopic ultrasound (EUS)

 ■ Endoscopy

 ■ Colonoscopy

 ■ Bronchoscopy

 ■ Esophagogastroduodenoscopy (EGD)

Abbreviation: PET, positron emission tomography. 
Octreoscan is a trademark of Curium.

Learn more about how timely, accurate diagnosis is 
important to optimize patient outcomes 

VISIT WWW.CARCINOID.COM/HCP-RESOURCES
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