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Background:
tumor biology, natural history, and clinical managem
incidence 1/100,000. There is an increase by 5 times in the detection rate of 
decades, partly due to improved radiological diagnostic techniques. Histopathology provides an 
important prognostic information about these tumors 
pancreatic neuroendocrine neoplasms 
(insulinoma).
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INTRODUCTION 
 
Pancreatic neuroendocrine neoplasms are a highly 
heterogeneous mixture of tumors that originate from 
pluripotent stem cells (Yao et al., 2008; Modlin 
Their biological behavior varies widely from nearly benign 
tumors to malignant ones that give rise to metastasis and local 
invasion. panNENs are classified as two general categories
functional and nonfunctional. Patients with functional 
panNENs are diagnosed earlier than p
nonfunctional pan NENs (Halfdanarson, 2008
nonfunctional pan NENs account for 40-90% pan NENs (
et al., 2014; Kuo et al., 2014). The optimal treatment strategy 
of these patients is not known but surgery, chemotherapy, 
radiotherapy can be used alone or as a multidisciplinary 
approach (Öberg, 1998) Histopathological examination 
provides relevant postoperative prognostic information, 
including tumour size, local invasion, pancreatic capsular 
penetration and the mitotic rate (Fasanella et al
a well-recognized prognostic factor, and is used in the WHO 
grading of these tumours. One study found the risk of 
progression increases 2% for every Ki67 unit increase 
(Panzuto et al., 2011). 
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ABSTRACT 

Background: Pancreatic neuroendocrine tumors (PNETs) are a rare subgroup of NETs with unique 
tumor biology, natural history, and clinical management. They account for 
incidence 1/100,000. There is an increase by 5 times in the detection rate of 
decades, partly due to improved radiological diagnostic techniques. Histopathology provides an 
important prognostic information about these tumors Objectives: 
pancreatic neuroendocrine neoplasms Results: Of these 5 were non functional and 1 was functional
(insulinoma). 
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heterogeneous mixture of tumors that originate from 
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MATERIALS AND METHODS
 
The study was carried out in the Department Of Pathology at 
Sheri-i-Kashmir Institute of Medical Sciences, Kashmir India. 
A total of 30 cases of resect
(including pancreatico duodenectomy specimen) collected over 
a period of  2 years from 1st 
were included in the study. Of these 6 cases were found to be 
neuroendocrine tumors including a biopsy specime
sex, relevant clinical and radiological details were recorded for 
each case. The specimen was processed as per standard 
procedure. 4-5m thick sections were cut on microtome and 
stained by hematoxylin and eosin stain. The stained slides were 
studied in detail microscopically; and Immunohistochemistry 
was done for confirmation. 

 

RESULTS 
 
Of 6 cases, 4were females and 2males. Male to female ratio 
was 1:2.Age ranged from 24 years to 55 yrs. Majority of 
lesions were seen in the head of the pancreas 
Only 1 lesion was seen in the tail of pancreas. (Fig1) 
Pancreatic duodenectomy was done in 4 cases. limited 
pancreatic resection was done in one case. In one case 
pancreatic biopsy was done. Grossly 3 cases presented as 
grayish /brown lesion centered in the head of the pancreas 
(Fig2). In one case cystic degeneration
examination tumor was present in nests and sheets. 
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Pancreatic neuroendocrine tumors (PNETs) are a rare subgroup of NETs with unique 
ent. They account for about 1-2% PNETs with 

incidence 1/100,000. There is an increase by 5 times in the detection rate of NET′s in the last two 
decades, partly due to improved radiological diagnostic techniques. Histopathology provides an 

Objectives: We present here six cases of 
f these 5 were non functional and 1 was functional 
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AND METHODS 

The study was carried out in the Department Of Pathology at 
Kashmir Institute of Medical Sciences, Kashmir India. 

A total of 30 cases of resected specimens of pancreas 
(including pancreatico duodenectomy specimen) collected over 

 January 2016 to 31st Dec 2018 
were included in the study. Of these 6 cases were found to be 
neuroendocrine tumors including a biopsy specimen. The age, 
sex, relevant clinical and radiological details were recorded for 
each case. The specimen was processed as per standard 

5m thick sections were cut on microtome and 
stained by hematoxylin and eosin stain. The stained slides were 

died in detail microscopically; and Immunohistochemistry 

Of 6 cases, 4were females and 2males. Male to female ratio 
was 1:2.Age ranged from 24 years to 55 yrs. Majority of 
lesions were seen in the head of the pancreas (Table1 and 2) 
Only 1 lesion was seen in the tail of pancreas. (Fig1) 
Pancreatic duodenectomy was done in 4 cases. limited 
pancreatic resection was done in one case. In one case 
pancreatic biopsy was done. Grossly 3 cases presented as 

centered in the head of the pancreas 
degeneration was seen. On microscopic 

examination tumor was present in nests and sheets.  
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Figure 2. Gross picture of pancreatic neuroendocrine tumor showing well 
circumscribed Grey/brown mass (Whipple’s specimen) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 3. Microscopic appearance of a well-differentiated Pan NET, in 
which neoplastic cells are organized in a nested fashion and demonstrate 

minimal pleomorphism or mitotic activity (low-grade or G1 lesion).(H and 
E Stain) 40x 

Table 1. Clinicoradiological details 
 

Age Sex Clinical details CT Findings Site of tumor 

24 F Pain abdomen Hypodense lesion in head of pancreas Head of pancreas 
55 F Pain abdomen,anorexia Hyperenhancing mass Head 
50 F Obstructive jaundice Enhancing mass Head 
40 M HYPOGLYCEMIA Well defined enhancing lesion TAIL 
55 M Pain abdomen,weight loss Hypodense lesion Head 
48 F Non specific Enhancing mass Head 

 
Table 2. Pathological findings 

 

S No Gross Size of Lesion Microscopy Ki67 index 

1 G/W MASS 2X2 cms 2X2 cms NET Grade I <2/10HPF 
2 Grey /white mass 2.1x1.9cms NET Grade I <2/10HPF 
3 SOLID CYSTIC LESION 4.5CMSX3cms NET Grade I <2/10HPF 
4 G/W SOLID  2.5x2cms NET Grade 1 <2/10HPF 
5 Grey/Brown hemorragic  3.5X3 cms NET Grade II 12/10HPF 

 

 
 

Figure 1. Contrast enhanced CT showing small enhancing mass in tail of pancreas 
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Figure 4. Photomicrograph of pancreatic neuroendocrine tumor 
with clear cell change 

 
Individual cells had fine chromatin with moderate amount of 
eosinophilic cytoplasm (Fig3 and 4). Four of our cases were 
Grade 1 Neuroendocrine tumor. Two cases were Grade 2 
Neuroendocrine Tumors .IHC was positive for synaptophsin 
and chromagranin.TNM staging was done in 5 cases, (Table 3) 
as one of the six cases was that of a small biopsy so no TNM 
staging couldn’t be done in this cases. 
 

Table3. TNM Staging 
 

 TNM Staging Stage 

1 PT2NOMO IB 
2 PT2NOMO IB 
3 PT3NICMO IIB 
4 PT1NOMO IA 
5 PT2NOMO IB 

 
DISCUSSION 
 
Pancreatic Neuroendocrine Neoplasms (PanNENs) are 
relatively uncommon tumors that account for 1% to 2% of all 
pancreatic neoplasms. They typically occur in adults, with a 
peak incidence from age 30 to 60 years, but cases have been 
described at all ages (Florian, 2009). A neuroendocrine tumour 
arises in any organ derived from primitive endoderm, 
including pancreatic islet cells, or diffuse neuroendocrine cells 
of the gut, thyroid gland, respiratory system, or thymus 
(Ochiai, 2011). As such, PNETs were originally believed to 
arise from the islets of Langerhans (Asa, 2011). An alternative 
theory which is gaining acceptance suggests PNETs are 
derived from the ductal epithelial stem cells. In this theory, 
precursor pluripotent stem cells from the neural crest mature 
and secrete one or multiple hormones (Lodish, 2008) Pan 
NETs are divided into functional and nonfunctional tumors. 
Functional tumors are classified based upon the hormones they 
produce and the associated endocrine syndrome (Wendy, 2006; 
Jian, 2017). The most common PNET, comprising 20% - 30%, 
secreting insulin is the insulinoma (Goldin, 2008). These are 
single lesions, measuring less than two cm in 90% of cases 
(Low, 2011). Insulinomas are benign in 90% of cases (Metz, 
2018). The 8% - 10% of lesions over 2 cm are at a higher risk 
of malignancy .In our study we had a single case of insulinoma 
who presented with symptoms of hypoglycemia. 
Glucagonoma, VIPomas, and somatostatinomas are rarer 
PanNETs, and other rare functional PanNETs also exist (Reid, 
2014). The nonfunctional pNENs account for 40-90% pNENs 

(Kuo, 2014). Nonfunctioning tumors are either an incidental 
finding or are associated with an expanding mass rather than a 
hormonal syndrome. However, serologic or 
immunohistochemical evidence for elevated hormones may be 
identified (Kuo, 2014; Li, 2011). Because of lacking specific 
symptoms, non-functional pancreatic NENs tend to be 
diagnosed at more advanced stages of disease compared with 
functional pancreatic NENs such as insulinoma and 
gastrinoma. Five of our cases were non functional 
neuroendocrine tumors, with only one tumor presenting as 
functional tumors ie insulinoma. Rest of our cases presented 
with non specific symptoms like abdominal pain. due to 
pressure effects caused by tumor. Several radiological imaging 
techniques can be used for PNEN detection, characterization, 
and staging (Niina et al., 2012). These radiological 
interventions can be divided by their use into the “anatomic 
techniques” that determine the location and extent of the 
tumour, which include CT, MRI and EUS, and the “functional 
techniques” that define metastatic spread and biological 
behaviour, which includes scintigraphy (Octreoscan) and PET 
(Ranvier, 2016). Functional PNENs are more difficult to 
diagnose radiologically than non-functional, as these tumors 
are small and seldom alter the pancreatic contour (Goldin, 
2008). The most common radiological tools used in the work-
up of PNETs are computed tomography (CT) and magnetic 
resonance imaging (MRI), and all patients should have at least 
one of these to localize the tumour, determine its respectability 
and assess metastatic spread (Goldin, 2008).  
 

The sensitivity of these modalities has been reported to range 
from 14% - 77% (Niina, 2012). Surgical resection remains the 
only curative treatment for PNETs and alleviates symptoms 
associated with hormone secretion and mass effect. Surgical 
options include radical excision with a curative intent, 
palliative excision aimed at symptomatic relief, and surgical 
treatment of complications (Ranvier, 2016). The 5-year overall 
survival rate of resected PNETs is significantly greater than 
unresected ones, from 77% to 46% (The et al., 2017). 
Complete excision with a curative intent plays a central role 
for patients with localized tumours at presentation. Major 
aggressive resection, including either 
pancreaticoduodenectomy or distal pancreatectomy, may 
effectively treat tumour-related endocrinopathies and local 
symptoms due to mass effect (The, 2007). Some authors 
suggest that sporadic malignant tumours, or tumors over 3cm, 
are best managed with Whipple’s resection or distal 
pancreatectomy, with resection of adjacent organs and 
vasculature as indicated in relation to tumor size and its 
localization. In our study 4 of our patients were managed with 
Whipples resection and distal pancreatic resection was done in 
one case. Studies have showed higher rates of lymph node 
metastases among large tumors (>1.5 cm), tumors involving 
the pancreatic head, tumors with a high (>20%) Ki67 index, 
and tumors with vascular invasion; lymph node metastases was 
associated with a shorter disease free survival (4.5 years vs. 
14.6 years without nodal involvement). These authors 
concluded that lymph node metastases are predictive of poor 
outcome (Hashim, 2014). While some authors have also 
reported a relationship between tumor size and 
lymphadenopathy, others have failed to show this correlation. 
Recommendations from the National Comprehensive Cancer 
Network suggest lymph node resection is indicated for tumors 
between 1 - 2 cm in size (Clancy, 2016). The exact extent of 
lymph node resection, whether regional, radical, extended or 
lymph node “picking” is still unclear. The presence of 
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metastases is the most definitive indicator of a malignant 
PNET. The risk of metastatic spread depends on the functional 
status of the tumour and the hormone being expressed. 
Complete resection and/or hepatic debulking for metastases is 
associated with improved quality of life and survival (Panzuto 
et al., 2011). Among all PNETs, 60% - 80% will present with 
metastatic spread (Huang et al., 2007). The most common site 
of metastases is the liver; however, hepatic dysfunction is rare 
despite the large tumour mass (27). Optimal treatment of liver 
metastases remains controversial, with options including 
cytoreduction, debulking surgeries, transplantation, or 
observation with or without pharmaceutical interventions. 
Cytoreductive surgery is indicated if metastases are localized 
or if >90% of the tumor burden is resectable. Nonsurgical 
therapeutic approaches include chemotherapy, biotherapies, 
targeted therapies, peptide receptor radiotherapy (PRRT), local 
ablation and interventional therapy (Jian Sun, 2017). 
 

Conclusion 
 

Pancreatic neuroendocrine neoplasms are a distinct entity from 
other pancreatic malignancies, and from neuroendocrine 
tumors elsewhere in the digestive tract.Due to the 
heterogeneity of tumors encompassed by this diagnosis, 
panNENs may present with a wide spectrum of clinical 
features, including signs and symptoms related to hormone 
hypersecretion or due to mass effect or as an asymptomatic 
incidental radiographic finding. The incidence of panNENs is 
increasing and the majority of panNENs are nonfunctional. 
The revised version of the WHO classification published in 
2017 proposed grading criteria based on both cell proliferation 
and morphology. Better strategies, depending on appropriate 
pathological evaluation, to treat and improve the outcomes of 
the patients with pancreatic NETs are required. 
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