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Introduction: There is limited data available on epidemiology and clinicopathological patterns of gastroenteropancreatic neuroen-
docrine tumours (GEP NET) in India. Due to increased availability of advanced endoscopic and radiological imaging, the diagnosis of 
benign and incidentally identified lesions has also increased over the past decades. Curative surgery is often not feasible since most 
patients present with metastases at diagnosis. We sought to study the demographics and the behaviour of the tumour.
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Results: The mean age of presentation was 51 years with a female preponderance of 52%. Most common site of origin was pancreas 
(56%) followed by duodenum (32%). Abdominal pain (68%) was the most common clinical presentation followed by vomiting (8%). 
17 patients underwent surgery or endoscopic resection. 8 patients underwent medical management. All 25 patients survived and 
discharged from hospital after respective treatment. There were no deaths recorded in these patients during the hospital stay, how-
ever on follow up 5 patients reported mortality in a span of 18 months.

Conclusion: The majority of GEP NET will benefit with a timely surgical intervention along with a sustained medical management. A 
more robust epidemiological study will help us to understand the burden of this disease better amongst our population.

Methods: The present study is an ambispective study of 25 patients diagnosed to have GEP NETs, treated at over a period of 5 years. 
Our study focussed on the distribution, epidemiology, treatment and outcomes.

Introduction

Neuroendocrine tumours are a diverse group of tumors that de-
rive from epithelial cells with neuroendocrinal differentiation [1]. 
The estimated prevalence of neuroendocrine tumors is 1 to 2 cases 
per 100,000 people, of which Gastrointestinal (GI) tract is the most 
common site [2]. There is limited data available on epidemiology 
and clinicopathological patterns of GEP NETs in India. Although 
Gastroenteropancreatic neuroendocrine tumours (GEP NETs) are 
generally more indolent than carcinomas, the majority are malig-
nant, showing aggressive tumour behaviour and presenting with 
metastases at diagnosis. This study was conducted to assess the age 
distribution, various clinicopathological patterns and management 
of GEP NETs at a tertiary referral centre in India.

Most neuroendocrine tumours are mainly sporadic, but asso-
ciation with the multiple endocrine neoplasia type 1 syndrome 
and clustering within families is known [3]. The 5-year survival 
is mainly associated with stage: 93% in local disease, 74% in re-
gional disease and 19% in metastatic disease with median survival 
of 33 months [3,4].

Due to increased availability of advanced endoscopic and radio-
logical imaging, the diagnosis of benign and incidentally identified 
lesions has also increased over the past decades. In terms of symp-
toms and outcome, clinical behavior of GEP NETs varies strikingly. 
Overall 5-year survival for GEP NETs varies from 30% for those 
that are non-functioning and clinically silent tumors, to 97% for 
benign insulinomas [1-4]. 
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The diagnosis of GEP NETs is multimodal, based on clinical 
symptoms, hormone levels, radiological and nuclear imaging, and 
histological confirmation. Most of them have metastatic disease at 
diagnosis, with regional or distant metastases observed in 50% of 
patients [4].

The primary treatment goal for patients with GEP NETs should 
be curative surgery. Surgery to remove the primary malignancy 
and /or local lymph nodes (if affected) is currently the only pos-
sible cure and represents traditional first-line therapy. The mini-
mum practical requirements include resectable, well differentiated 
liver disease with < 5% mortality, and absence of right heart 
insufficiency, extra-abdominal metastases and diffuse peritoneal 
carcinomatosis. However, curative surgery is often not feasible 
since most patients present with metastases at diagnosis. It is com-
monly accepted that resection of at least 90% of the tumor is re-
quired to achieve symptom control [5-7].

Approximately 60% of patients will experience symptom recur-
rence after surgery and the 5-year survival rate for localized and 
regional metastases is 35% - 80% [5,7,8].

 
During palliative surgery the primary tumor should also be re-

moved, if possible as debulking may also render medical therapy 
more effective by decreasing the secretion of bioactive substances. 
Other modalities of treatment for non-operable cases include so-
matostatin analogues, chemotherapy and radiotherapy [5,8,9].

Methods
The present study is an ambispective study of 25 patients diag-

nosed to have GEP NETs, treated at Kasturba hospital, Manipal over 
a period of 5 years (June 2010 to June 2015).

Inclusion/exclusion criteria
All biopsy proven cases of GEP NETs were included, however 

only biochemical proven/suspected cases were excluded from our 
study. Study was carried out following approval from institutional 
ethics committee.

Our study focussed on the distribution and we assessed param-
eters such as sex distribution, site of tumour origin, clinical presen-
tation, investigations, treatment and outcomes.

 
Results

Epidemiologically out of 25 patients, females outnumbered 
males (13; 52%) and the mean age of presentation was 51 years.

Most common site of origin was pancreas (14; 56%) followed 
by duodenum (8; 32%) rectum (2; 8%) and stomach (1; 4%).

In terms of clinical presentation abdominal pain: 17 (68%) was 
the most common followed by vomiting: 2 (8%), loss of appetite: 
2 (8%) and weight loss, diarrhoea, flushing, mass per abdomen: 1 
(4%) each.

For radiological evaluation, all the patients in this study under-
went contrast enhanced CT abdomen and pelvis. Endoscopic ultra-
sound (EUS) was done in 11 patients in addition to CECT.

Out of 25 patients included in the study, 1 patient had estima-
tion of fasting insulin levels in view of recurrent hypoglycemic at-
tacks suggestive of an insulinoma. Fasting insulin levels were el-
evated 11 µU/mL (normal < 6 µU/mL).

Urinary 5-HIAA levels (24 hrs) were estimated in one patient 
of pancreatic carcinoid in the postoperative follow-up 5 mg/24 hrs 
(normal range: 2 - 6 mg/24 hrs).

17 patients underwent surgery or endoscopic resection. 8 pa-
tients underwent medical management out of which 3 patients 
received chemotherapy and 5 patients were given palliative symp-
tomatic treatment. The most common surgical procedure per-
formed being whipples pancreaticoduodenectomy (6 patients). 
Distal pancreatectomy (2 patients), distal pancreatectomy with 
splenectomy (2 patients), enucleation of tumour from pancreas (1 
patient), pancreatic head resection (1 patient), distal gastrectomy 
with gastro-jejunostomy and jejunojejunostomy (1 patient), pallia-
tive gastro-jejunostomy and jejunojejunostomy (1 patient), polyp 
excision (1 patient), snare polypectomy (1 patient) and endoscopic 
excisional biopsy (1 patient).

Out of 8 patients managed with medical management, 5 patients 
were given palliative symptomatic treatment and 3 patients were 
given chemotherapy with doxorubicin and 5-fluorouracil regimen.

WHO 2010 guidelines classifies neuroendocrine tumours into 
three grades. All well differentiated neuroendocrine tumours as 
low grade G1, moderately differentiated tumours as intermediate 
grade G2 and poorly differentiated tumours as high grade G3. In 
this study, out of 25 patients - 16 patients belonged to WHO grade 
1 (G1), 5 patients belonged to grade 2 (G2) and 4 patients belonged 
to grade 3 (G3).
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In the present study, all biopsied specimens were tested for pan- 
neuroendocrine markers such as chromogranin A, synaptophysin 
and neuron specific enolase. Out of which, 10 tumours were posi-
tive for chromogranin A, 15 tumours were positive for synaptophy-
sin and none of them were positive for neuron specific enolase.

Outcome of patients included in this study was assessed on ba-
sis of discharge from hospital after complete recovery. All 25 pa-
tients survived and discharged from hospital after respective treat-
ment. There were no deaths recorded in these patients during the 
hospital stay.

All patients were asked to come for follow-up after 1 month and 
periodically thereafter. Out of 25 patients, only 20 patients have 
come for follow up. out of these, 6 patients underwent follow up 
Gastroscopy and were found to be free of disease. 2 patients un-
derwent colonoscopies which were normal. 12 patients who com-
plained of vague abdominal symptoms underwent ultrasonography 
which were grossly normal, and patients were treated symptomati-
cally. Others were reassured and kept on further regular follow up.

Follow up
Out of 25 patients in the present study, 5 patients lost to follow 

up. out of these 5 patients, 3 patients had undergone symptomatic 
palliative treatment, 1 patient had undergone palliative gastroje-
junostomy and jejunojejunostomy (considered to be inoperable 
duodenal carcinoid) and 1 patient had undergone distal gastrec-
tomy, gastrojejunostomy and jejunojejunostomy. These patients 
were called up by phone as part of follow-up. All five patients were 
reported to have died following a course of treatment elsewhere in 
an average time of 1.5 years following the diagnosis.

 
Discussion

Amarapurkar., et al. (2007) and Xuelong Jiao., et al. (2014) re-
ported there was male preponderance (ratio of 2.5:1) with mean 
age of 53.01 +/- 15.13 years and was male preponderance (ratio 
of 4:3) with mean age of 56 years respectively. Bruna Estrozi., et al. 
(2011), there was female preponderance (ratio of 4:3) with mean 
age of 63.4 years [10-12].

In Amarapurkar., et al. 2007 study, most common presenting 
symptom was abdominal pain (30 patients, 40.5%), followed by 
miscellaneous (17 patients, 30%), vomiting (6 patients, 8.1%), 
diarrhea (6 patients, 8.1%), loss of appetite (6 patients, 8.1%), 

jaundice (4 patients, 5.4%), fever (4 patients, 5.4%), GI bleed (4 
patients, 5.4%), carcinoid syndrome (3 patients, 4.1%) and loss of 
weight (2 patients, 2.7%). In Xuelong Jiao., et al. 2014 study, most 
common presenting symptom was abdominal pain (49 patients, 
33.4%). In Brazilian neuroendocrine tumor society study conduct-
ed by Bruna Estrozi., et al. 2011, most common presenting symp-
tom was abdominal pain (190 patients, 24.5%) [10-12].

In present study, most common presenting symptom was ab-
dominal pain (17 patients, 68%), followed by vomiting (2 patients, 
8%), loss of appetite (2 patients, 8%), Weight loss, diarrhoea, flush-
ing and mass per abdomen: 1 (4%) each.

Site of origin
In Amarapurkar., et al. 2007 study, the commonest site of ori-

gin was found to be stomach 22 (30.2%), followed by pancreas 17 
(23.3%) and duodenum 14 (18.9%).

In Xuelong Jiao., et al. 2014 study, the commonest site of origin 
was found to be Pancreas 63 (40.9%) followed by large intestine 
43 (27.9%), Stomach 34 (22.1%), Small intestine 7 (4.5%) Biliary 
tract 4 (2.6%), Vater’s ampulla 2 (1.3%) and Unknown 1 (0.6%).

In Brazilian neuroendocrine tumor society study conducted 
by Bruna Estrozi., et al. the commonest site of origin was stom-
ach 190 (24.5%) followed by small intestine 161 (20.8%), Rectum 
159 (20.5%) pancreas 126 (16.4%), colon 43 (5.5%), Appendix 56 
(7.3%) and Esophagus 38 (5%).

In the present study, commonest site of origin was pancreas 14 
(56%), followed by Duodenum 8 (32%), Rectum 2 (8%) and Stom-
ach 1 (4%).

In the Indian study conducted by Amarapurkar., et al. 2007, 56 
patients were grade 1 (G1),14 patients were grade (G2) and 14 pa-
tients were grade 3 (G3) tumours.

 
In the Japanese study conducted by Xuelong Jiao., et al. 2014, 

74 patients were grade 1 (G1), 28 patients were grade 2 (G2),42 
patients were grade 3 (G3) tumours.

In the Brazilian neuroendocrine tumor society study conducted 
by Bruna Estrozi., et al. 2011, 566 were grade 1 (G1), 81 patients 
were grade 2 (G2) and 126 were grade 3 (G3) tumours.
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In the present study 2015, 16 patients were grade 1 (G1) tu-
mours, 5 patients were grade 2 (G2) and 4 patients were grade 3 
(G3) tumours.

Conclusion
Gastroenteropancreatic neuroendocrine tumours are rare and 

the presentation is varied, thus requiring multi-tune evaluation at a 
tertiary care centre. The majority of the cases with early detection 
will benefit with a surgical intervention. But cases presenting with 
metastasis on diagnosis have a poorer prognosis and would need 
to be palliated. A more robust epidemiological study will help us to 
understand the burden of this disease better amongst our popula-
tion.
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