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site of metastatic tumours, as these proteins are typi-
cally found in the lung, small intestine, and pancreas 
respectively. Ki-67 is a proliferation marker used for 
grading GEP-NETs as well as for predicting the course 
of the disease [14]. 

CLAssIfICATIoN AND sTAgINg (TAbLe 1)
There are several ways of approaching the clas-

sification of GEP-NETs. One classification, based on 
embryonic derivation, distinguishes between foregut 
(gastroduodenal), midgut (jejunal, ileal, and cecal), and 
hindgut (distal colic and rectal) tumours. GEP-NETs can 
be subclassified into two groups: carcinoid tumours of 
the luminal GI tract and pancreatic NETs. In addition, 
the grade and degree of differentiation of GEP-NETs are 
of paramount importance in determining the clinical 
behaviour of the disease. Grade refers to how rapidly 
the neoplastic cells divide, proliferate and grow. It is 
measured by the Ki-67 index or the mitotic rate. Each 
tumour receives a numerical grade, with grade 1 (G1) 
tumours having a Ki-67 index from 0% to 2% or a mi-
totic rate from 0 to 1 per 10 high power fields (HPF), 
G2 tumours having a Ki-67 index from 3% to 20% and 
mitotic rate from 2 to 20 per 10 HPF, and G3 tumours 
having a Ki-67 index over 20% and mitotic count higher 
than 20 per 10 HPF [15]. Importantly, it is advised that 
tumour grades should be measured at the areas of the 
histopathology specimen with the highest levels of 
mitotic activity, as GEP-NETs are considered to have a 
high degree of intratumor heterogeneity when it comes 
to morphology and proliferative rate. Specifically, it is 
recommended that 40-50 high-power fields should be 
used for the mitotic count, and at least 2000 cells should 
be counted in the areas of highest labelling for an ac-
curate measurement of the Ki67 index [16]. Importantly,  
according to the WHO newest classification (2017), 
there is a distinction between well-differentiated (G1, 
G2, or G3) NETs and poorly-differentiated NECs (found 

primarily in the pancreas), which are considered high-
grade by definition [17].  

The prognostic significance of the current grading 
systems has been demonstrated in a study by Karakas 
et al. [18]. In particular, the 5-year survival rates for G1 
and G2 NETs were 97% and 82% respectively; however, 
the prognostic significance of G3 tumours could not be 
evaluated due to the low number of patients presenting 
with G3 tumours. Larger, long-term studies with well-
balanced patient populations should be performed to 
effectively evaluate the prognostic significance of the 
2017 WHO classification system. 

The TNM staging system for NETs was first intro-
duced by Rindi et al in 2006 and was later adopted by 
the European Neuroendocrine Tumour Society and the 
American Joint Committee on Cancer in 2010 [19]. The 
latest version (2017) features separate staging systems 
for well-differentiated NETs of the appendix, stomach, 
colorectal, duodenal, jejunal, and ileal primary sites. A 
new TNM staging system is also used for pNETs, which 
is separate from the one used for exocrine pancreatic 
cancers [20].  

Importantly, case reports have also demonstrated 
that NETs can rarely co-exist with pancreatic and colorec-
tal adenocarcinomas, giving rise to unique therapeutic 
challenges [21–23]. Accordingly, it is recommended 
that patients with NET diagnosis should undergo me-
ticulous screening to prevent late-stage diagnosis of 
synchronous tumours [24]. 

ClINICAl PREsENTATIoN ANd symPToms  
(TAblE 2)
geP-NeTs 

GEP-NETs clinical presentation depends greatly on 
the hormonal status of the tumour. Non-functioning 
GEP-NETs are usually incidentally discovered during 
surgery, as they are commonly asymptomatic [25]. 
Nonspecific symptoms such as abdominal discomfort 

Table 1. Classification of GEP-NENs

Grade Differentiation Ki-67 % Mitotic rate/10 HPF

G1 NET Well <3 <2

G2 NET Well/moderate 3-20 2-20

G3 NET Moderate >20 >20

G3 NEC Poor >20 >20

Abbreviations: GEP-NEN, gastroenteropancreatic neuroendocrine neoplasm; NET, neuroendocrine tumor; NEC, neuroendocrine car-
cinoma; HPF, high power field.




