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Abstract 
Introduction: Neuroendocrine neoplasms are derived predominately from enterochromaffin or Kulchitsky's cells. The estimated 

prevalence of neuroendocrine tumors (NET) is 1 to 2 cases per 100,000 people, of which gastrointestinal tract (GIT) is the most 

common site. And being a rare tumor, it is less studied 

Aim of the Study: To study the clinicopathological profile of Neuroendocrine tumors of GIT.  

Materials and Methods: All specimens of neuroendocrine tumors received from the Department of Surgery and Department of 

digestive health diseases during the period from September 2008 to September 2012 were included. Clinical details were 

collected from the medical records in all cases. The tumors were classified based on WHO classification 2010 using 

morphological findings on H&E slides. Immunohistochemistry was done in 40 cases using Synaptophysin, Chromogranin and 

Neuron specific enolase.  

Results: There were 886 neoplasms diagnosed in GIT of which 53 (5.98%) were NET. The mean age of presentation was 50 

years. The male: Female ratio observed is 2:1. The most common presenting symptoms were abdominal pain followed by loss of 

appetite and weight. Carcinoid syndrome was seen in 2/53 (3.8%) patients .The most common site involved was Stomach 

followed by duodenum and ileum. NET Grade 1 was seen in 22 cases, NET Grade 2 was seen in 9cases, NET Grade3 was seen 4 

cases and mixed adenocarcinoma and neuroendocrine carcinoma (MANEC) was seen in 18 cases. Metastasis to liver was seen in 

3 cases Most of the NET tumors expressed the IHC markers, 95% were positive for NSE, 87.5% were positive for Synaptophysin 

and 82.5% cases were positive for Chromogranin  

Conclusion: Neuroendocrine tumors (NETs) are uncommon malignancies of GIT. Stomach was the most common anatomical 

site. NET grade 1 was the most common histological subtype. IHC markers NSE, Synaptophysin and chromogranin can be used 

in diagnosis of NETs  
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Introduction 
Neuroendocrine neoplasms are derived 

predominately from enterochromaffin or Kulchitsky's 

cells and have diverse pathologic findings that typically 

correspond to the site of origin and hormone-secreting 

ability.1 These tumors are found in the lung, ovary, and 

biliary and gastrointestinal tracts. The estimated 

prevalence of neuroendocrine tumors (NET) is 1 to 2 

cases per 100,000 people, of which gastrointestinal (GI) 

tract is the most common site.2 The incidence of GI –

NET is around 67.5% amongst all NET.3 There are no 

epidemiological data regarding the incidence or 

prevalence of NET of GIT available from Indian 

literature. Among the various neuroendocrine tumors 

(NETs) in the gastrointestinal tract, the small intestine 

is the commonest site of occurrence and carcinoid 

tumor is the common pathological type.4-6 

Neuroendocrine tumors include a spectrum of lesions 

that encompasses everything from carcinoid tumors 

(NET Grade1), Atypical carcinoid / Intermediate 

neuroendocrine tumor (NET Grade 2) and 

neuroendocrine carcinomas (NET Grade3) Majority of 

these Neuroendocrine tumors have an indolent course. 

Some are diagnosed incidentally while few have 

disseminated disease and may present as metastatic 

disease. Histological analysis often fails to distinguish 

the aggressive and metastatic potential of the tumor. 

Immunohistochemical stains such as chromogranins, 

synaptophysin and neuron specific enolase are used to 

identify neuroendocrine tumors and Ki 67 is used in 

grading the tumors into NET Grade 1, NET Grade 2, 

and NET Grade 3.5 In this study we have analyzed the 

clinicopathological, histomorphological and 

immunohistochemical study of neuroendocrine tumors 

of gastrointestinal tract. 

 

Aims and Objectives 
1. To evaluate the anatomical distribution of 

Neuroendocrine tumors of GIT. 

2. To study the Histomorphological types of 

Neuroendocrine tumors of GI 

3. To evaluate the expression of 

Immunohistochemical markers in NET. 

 

Materials and Methods  
This was a cross sectional descriptive study that 

included all specimens of neuroendocrine tumors 

received from the Department of Surgery and 

Department of digestive health diseases during the 

period from September 2008 to September 2012 were 

included. A detailed history regarding the age, sex, 
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clinical symptoms, site, were collected from the 

medical records in all cases.  

The specimens were received and fixed in10% 

neutral formalin for 18 - 24 hours and was sampled as 

per standard guidelines and submitted for processing. 

The tissues were processed in various grades of alcohol 

and xylol using automated histokinette and was stained 

for Haematoxylin and Eosin. The tumors were 

classified based on WHO classification 2010 using 

morphological findings on H&E slides. 

Immunohistochemistry was done only in 40 cases. 

IHC could not be done in those cases where blocks 

could not be retrieved or where tissues had been 

exhausted. The immunohistochemical stains used were 

Synaptophysin, Chromogranin, and Neuron specific 

enolase. 

 

 Immunohistochemical stains 

The following Immunohistochemical antibodies were 

used from the Biogenex laboratories. 

1. Neuron specific enolase (NSE) used was Mouse 

monoclonal (MIG-N3). 

2. Chromogranin A, Mouse Monoclonal (LK2H10), 

IgG1, Kappa  

3. Synaptophysin, Mouse Snp 88, IgG3, Kappa. 

 

Sections for Immunohistochemistry were taken on 

Slides coated with chrome alum. Sections were 

subjected to antigen retrieval using pressure cooker 

technique using citrate retrieval solution (pH 6) and 

then treated by Horse Radish Peroxidase (HRP) 

polymer techniques. 

Synaptophysin showing cytoplasmic or membranous 

granular-brown staining was considered Positive 

Chromogranin and NSE: showing cytoplasmic brown 

staining was considered Positive 

Statistical analysis was done based on Microsoft excel 

version 2010. The frequency of all variables was 

analyzed. 

 

Observation and Results 
There were 886 neoplasm diagnosed in GIT totally 

during the five year period of study (September 2008 - 

September 2012) out of which 53 (5.98%) were 

neuroendocrine tumors. The age of the patients ranges 

from 25- 71 years with the mean age of presentation of 

50 years. .  

The most common presenting symptoms were 

abdominal pain followed by loss of appetite and loss of 

weight and vomiting (chart-1). Carcinoid syndrome 

characterized by the complex of flushing, diarrhea, 

abdominal pain, and occasional asthma was seen in 

2/53 (3.8%) patients. 

 

Chart 1: Clinical presentation of neuroendocrine 

tumors 

 
 

Out of 53 specimens 45 were biopsy specimens 

and 8 were resection specimens. The most common site 

involved was Stomach followed by duodenum and 

ileum, tabulated in Table 1. 

 

Table 1: Anatomical site and histomorphological grading of neuroendocrine tumors 

Site NET GI NET G2 NEC MANEC 
Total no of 

cases n(%) 

Oesophagus 1 0 0 0 1(1.9) 

Stomach 8 6 1 9 24(45.3) 

Small intestine 10 2 1 5 18(34) 

Appendix 1 0 0 0 1(1.9) 

Colon 0 0 2 3 5(9.4) 

Rectum 2 1 0 1 4(7.5) 

Total n(%) 22(41.5) 9(17) 4(7.5) 18(34) 53(100) 

 

On histopathological examination Neuroendocrine tumor G1 was seen in 22 cases, neuroendocrine tumor G2 

was seen in 9cases, NEC was seen 4 cases and MANEC was seen in 18 cases (Fig. 1). The distribution of different 

types of NET at various sites in GIT is tabulated in Table 1. Metastasis was seen in 3 cases and all cases were NET 

G3 and all showed metastasis to liver. 
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Fig. 1: Histomorphology of neuroendocrine tumors 

of GIT; (a): Neuroendocrine tumor G1 (H&E, 

100X); (b): Neuroendocrine tumor G2 (H&E, 

400X); (c): Neuroendocrine carcinoma G3 (H&E, 

400X); (d): MANEC (H&E, 100X)  

 

IHC was done in 40 cases out of which 38 cases 

(95%) were positive for NSE, 35 cases (87.5%) were 

positive for Synaptophysin and 33 (82.5%) cases were 

positive for Chromogranin (Fig. 2). NSE was positive 

in more cases than Synaptophysin followed by 

Chromogranin. 

 

 
Fig. 2: Immunohistochemical markers showing 

positivity in Neuroendocrine tumors; (a): 

Synaptophysin (IHC, 400X); (b): Chromogranin 

(IHC, 100X) 

 

Discussion 
Gastrointestinal NETs are rare malignant tumors. 

Due to improved diagnostic and therapeutic modalities, 

they have gained attention over last few years. In our 

study done during September 2008 to September 2012, 

neuroendocrine tumors contributed 3.7% of the total 

Malignancies. According to Oberg k et al the incidence 

is 2.5 to 5 per 100000 populations. This indicates the 

low incidence of these tumors. But According to 

Oyvind Hauso et al the incidence of neuroendocrine 

tumors is on the rise.7 

The mean age at diagnosis of NET of GIT in the 

present study was 50 years. Rothenstein J et al,8 Bruna 

Estrozi et al9 and Amarapurkar DN et al10 also was 

showed the Mean age at diagnosis as 56, 52.8 and 53 

respectively which correlated with the present study.. 

Neuroendocrine tumors are rare in paediatric age group. 

The youngest person affected in this study was 25 yrs 

and the oldest one was 71 yrs. 

Rothenstein J et al study and Amarapurkar DN et al 

study showed that Males were more commonly 

involved in Neuroendocrine tumors of GIT as seen in 

our study.8,10 

The most common site in GIT in our study is the 

stomach. Our study correlated with Amarpurkar et al10 

study conducted in India with stomach being the 

common site. Amarpurkar et al study also showed that 

next common site was small intestine followed by 

Rectum and colon. A study in Brazil by Bruna Estrozi 

et al also showed that the most common site was 

Stomach followed by small intestine.9 Whereas in a 

study by Borislav et al11 small intestine is the most 

common site with 52.6% followed by rectum and colon.  

Hodgson et al12 in 2005 have shown statistically 

significant eight or nine fold increase in the incidence 

of gastric Neuroendocrine tumors. Modlin et al13 have 

shown significant increase in incidence of gastric 

neuroendocrine tumors from 2.4 to 8.7 %. A study from 

India by Hegde et al has also shown rising incidence of 

gastric NETs as compared to the past.2 This increase 

can be attributed to widespread use of proton pump 

inhibitors or increased endoscopic surveillance with 

expertise in reporting gastric biopsies.2 The most 

common presenting symptom in our study was 

Abdominal pain which was comparable with 

Amarapurkar et al study.10 Other presenting symptoms 

were vomiting, loss of weight and appetite, diarrhea and 

bleeding per rectum. 

In our study NET G1 was the most common 

histologic type followed by NET G2 and 

Neuroendocrine carcinomas respectively which 

correlates with literature where Rothenstein J et al and 

Amarapurkar et al also found NET G1 as the most 

common tumor.14,10 

Carcinoid syndrome is frequently discussed in 

relation to carcinoid tumors. However, the complex of 

flushing, diarrhoea, abdominal pain, and occasional 

asthma or right-sided valvular problems is actually 

uncommon. Ito T et al and Soga J et al study also show 

that less than 10% (1.7%-8.4%) of neuroendocrine 

tumors exhibit some of these symptoms.15,16 In a study 

conducted by Warrell et al. (2003) Carcinoid syndrome 

occured in 10 % of the cases.17 In our study there were 

only two cases (3.8%) of total as comparable with 

Amarpurkar DN et al study conducted in India with 

4.1%. Both the cases were carcinoid tumors (NETG1) 

of appendix that presented with Carcinoid syndrome. 

Matsui K et al and Okita NT et al showed 

malignant tumours with mixed glandular and 

neuroendocrine characteristics; with at least 30% of one 

component was seen in 34% of cases. They should be 

diagnosed because treatment depends on both the 

components.18,19 

According to Matsui K et al18 and Okita NT et al19 

neuroendocrine carcinoma is a rare tumor with highly 

malignant biological behavior exhibiting aggressive 

growth that leads to vascular invasion, distant 

http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Estrozi%20B%5Bauth%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Estrozi%20B%5Bauth%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Estrozi%20B%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=Rothenstein%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18376230
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metastasis and extremely poor prognosis. According to 

Rothenstein J et al14 metastasis was observed in 53 % of 

the cases. In a study by Amarapurkar et al10 Metastasis 

was seen in 18.9% of cases but our study showed 

Metastasis in only 5.7% (3 cases) of the cases and all 

the three cases were NET G3 which showed metastasis 

to liver. Two of which were from stomach and one case 

was from small intestine. Immunohistochemical studies 

were used to confirm the diagnosis of 

neuroendocrinetumors. Our study also showed that 

most of the NET tumors expressed the IHC markers 

NSE and Synaptophysin compared to chromogranin. 

Anna Fen-Yau Li et al also found that NSE and 

Synaptophysin to be the most useful markers in 

confirming Neuroendocrine tumors.20 

 

Conclusion 
Neuroendocrine tumors (NETs) are uncommon 

malignancies of GIT. Stomach was the most common 

anatomical site. NET Grade 1 was the most common 

histological type. IHC markers NSE, Synaptophysin 

and Chromogranin can be used in diagnosis of NETs. 
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