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Background: Neuroendocrine Tumours (NETs) are a heterogeneous group of 

tumours with diverse biology and clinical behaviours that vary according to 

tumour site, type of neuroendocrine cells and grading of the tumour. 

Materials and Methods: A retrospective, observational study was carried out 

at the Department of Pathology, Shri Ram Murti Smarak (SRMS) Institute of 

Medical sciences (IMS), Bareilly. All the cases diagnosed as neuroendocrine 

tumour or neuroendocrine carcinoma (NEC) from January 2022 to December 

2024 were included. Typing of the tumour was done according to WHO 

classification. We used Chromogranin A (CgA), Synaptophysin, CD56 and 

Ki67 Immuno-histochemical markers for confirmation of neuroendocrine 

etiology. 

Results: The study composed of total 52 cases which were archived from the 

Hospital Information System. The maximum number of cases were belonged to 

gastrointestinal tract (28.84%) followed by lung and gall bladder each 

comprised of 11.53%. In our study 25% cases are of grade 1 NET, 15.4% of 

grade 2 NET, 13.4% of grade 3 NET and 46.20% of poorly differentiated 

neuroendocrine carcinoma. Most of the grade 1 and 2 tumours are positive for 

all the three markers with strong and diffuse positivity and Ki67 proliferative 

index was in the range of 2-3% and 6-15% respectively. Grade 3 tumours, small 

cell NEC and large cell NECs were also showed positivity for all the 

neuroendocrine markers with somewhat reduced intensity as compared to grade 

1 & 2 tumours and Ki67 proliferative index was in the range of 40-90%. 

Conclusion: The effective application of WHO grading and immunomarkers 

like Chromogranin A, Synaptophysin, CD56, and Ki-67 proved essential for 

accurate diagnosis and classification. Overall, the findings offer valuable insight 

into regional NET patterns and call for further multicentric and longitudinal 

research to improve patient management. 
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INTRODUCTION 
 

Neuroendocrine Tumours (NETs) are a 

heterogeneous group of tumours with diverse biology 

and clinical behaviours that vary according to tumour 

site, type of neuroendocrine cells and grading of the 

tumour.[1,2] The specific and interesting morphologic 

and clinical features of neuroendocrine tumours have 

attracted the attention of pathologists, surgeons, and 

physicians for many years.[3] The dense core granules 

(DCGs) signifies the ‘neuro” characteristics of the 

tumour which is similar to the neurons which stores 

monoamines while “endocrine” property refers to the 

synthesis and secretion of these monoamines.[1,4,5] 

The neuroendocrine (NE) system includes endocrine 

glands, such as the pituitary, the parathyroids, and the 

neuroendocrine adrenal, as well as endocrine islet 

tissue embedded within glandular tissue (thyroid or 

pancreatic) and scattered cells in the exocrine 

parenchyma, such as endocrine cells of the digestive 

and respiratory tracts. If we see the distribution of 

neuroendocrine cells, neuroendocrine tumours have 

been described in the many system such as central 

nervous system, respiratory tract, the larynx, 

gastrointestinal tract, thyroid, skin, breast, and 

urogenital system.[6] The gastrointestinal tract and 

lungs are the most common primary tumor sites for 

neuroendocrine tumours.[7] Neuroendocrine 

neoplasms in various sites proved similar, since 

neuroendocrine, but diverse according to the secreted 

hormones and site of origin, pointing to the potential 

of almost every organ and apparatus of the human 

body to host such neoplastic disease.[3,8]  

The biochemical evaluation of neuroendocrine 

tumors (NETs) plays a crucial role in their clinical 

assessment. The bioactive peptides and amines 

secreted by these tumors function as biomarkers, 

aiding not only in diagnosis but also in monitoring 

treatment response—and, in some cases, may offer 

prognostic insights.[9] These tumor markers are 

typically categorized as either specific or general. For 

instance, in carcinoid tumors, specific indicators 

include urinary 5-HIAA, neuropeptide K, substance 

P, and other tachykinins associated with carcinoid 

syndrome. In the case of endocrine pancreatic tumors 

(EPTs), specific markers encompass gastrin, insulin, 

C-peptide, proinsulin, VIP, glucagon, and 

somatostatin. General markers relevant to both tumor 

categories include chromogranins, pancreatic 

polypeptide, and HCG subunits.[9] Research also 

highlights immunohistochemical markers such as 

Chromogranin A (CgA), Synaptophysin, CD56, 

INSM1, Neuron-Specific Enolase, and PanCK as 

reliable indicators of neuroendocrine 

differentiation.[1,3,9,10,11,12,13] 

 

MATERIALS AND METHODS 
 

A retrospective, observational study was carried out 

at the Department of Pathology, at Shri Ram Murti 

Smarak (SRMS) Institute of Medical sciences (IMS), 

Bareilly. All the cases diagnosed as neuroendocrine 

tumour or carcinoma from January 2022 to December 

2024 were included. All the cases diagnosed in this 

duration, irrespective of site of the lesion, were 

included in the present study. The data of all the 

patients were retrieved from Laboratory Information 

System (LIS) and Hospital Information System 

(HIS). Tumours having suspicious neuroendocrine 

pathology were excluded from the study. 

Demographic data (age, sex, clinical history etc.) 

were recorded from the case file of the patients. 

Hematoxylin and Eosin (H&E) stained slides and 

immunohistochemistry slides wherever done (on the 

basis of morphological features of tumour cells) were 

reviewed independently by two well trained 

pathologists at different time. We used the following 

Immune-Histochemical (IHC) markers 

Chromogranin A (CgA), Synaptophysin, CD56 and 

Ki67 for confirmation of neuroendocrine etiology. 

We also used other IHC panel (like CK 7, CK20, CD 

45, PanCk etc) to rule out primary and common 

malignancy of particular site. IHC markers were 

performed on representative paraffin embedded 

section according to streptoavidine-biotin 

immunoperoxidase technique. 

WHO grading 

To establish consistency and clarity in terminology, 

the World Health Organization (WHO) introduced a 

standardized framework for classifying 

neuroendocrine tumors based on cellular 

differentiation and proliferative activity.[3,14] 

According to this system well-differentiated 

neoplasms—which preserve the morphological and 

molecular traits of normal neuroendocrine cells—are 

categorized as neuroendocrine tumors (NETs). These 

are further stratified into three prognostic grades: G1, 

G2, and G3, a system that has demonstrated 

reliability and applicability particularly in tumors of 

the respiratory and gastrointestinal tracts.[3,15,16] In 

contrast poorly differentiated neoplasms, 

characterized by pronounced cellular atypia and 

significantly altered molecular or genetic features, yet 

still expressing neuroendocrine markers, are 

designated as neuroendocrine carcinomas (NECs). 

NECs are inherently high-grade malignancies and are 

subclassified into small-cell (SCNEC) and large-cell 

(LCNEC) variants. These classification criteria have 

been officially incorporated into the 5th edition of the 

WHO classification, now titled the Classification of 

Endocrine and Neuroendocrine Tumors.[3,17]  

For grading of the NETs, mitotic count should be 

evaluated in a 2 mm2 hotspot area (roughly 

equivalent to 10 high power fields with a 40x 

objective lens).[18] Ki67 index should be estimated in 

≥ 500 cells in the hotspot regions,[19] If there is any 

discrepancy between mitotic index and Ki67 index, 

the higher should be considered for the 

classification.[20] 
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Sr. No. Grading of the tumour Mitosis Ki67 index 

I Well differentiated NET 

A. Low grade or grade 1 (G1) < 2 per 2 mm2 < 3% 

B. Intermediate grade or grade 2 (G2) 2 - 20 per 2 mm2 3 - 20% 

C. High grade or grade 3 (G3) > 20 per 2 mm2 > 20% 

 

RESULTS 

 

The study composed of total 52 cases which were 

archived from the Hospital Information System from 

January 2022 to December 2024. Out of which 30 

were (57.7%) males and 22 (42.3%) were females 

with male to female ratio of (1.36:1) [Table 1]. There 

was a wide age range (24-82 years) with peak 

incidence was found in the age group between 41-60 

years. [Table 2] 

Out of 52 cases, maximum number of cases were 

belonged to gastrointestinal tract (28.84%) followed 

by lung and gall bladder each comprised of 11.53%. 

Neuroendocrine tumours of liver and ovary 

comprised of 9.61% each. There were three cases of 

both urinary bladder and pancreas while two patients 

presented with breast lump and mediastinal mass. 

There were five cases belonged to unusual sites like 

Abdominal nodule, Pituitary gland, Vaginal swelling, 

Inguinal swelling and Bronchial mass. We had six 

cases which were not pure neuroendoocrine 

neoplasms rather they were associated with some 

other malignancies. Out of these six cases, two cases 

were of breast having mucinous carcinoma and 

invasive breast carcinoma with neuroendocrine 

differentiation. Single case of gall bladder having 

adenocarcinoma with neuroendocrine differentiation, 

single case of vaginal swelling diagnosed as 

squamous cell carcinoma with neuroendocrine 

differentiation, one case of urinary bladder having 

urothelial carcinoma with neuroendocrine 

differentiation and one case of lung mass having both 

the features of small cell carcinoma alongwith 

adenocarcinoma. We also had five cases of liver SOL 

which were diagnosed as NET grade 3 (one case), 

Large cell neuroendocrine carcinoma (one case) and 

three cases of small cell neuroendocrine carcinoma. 

Three of the five cases were diagnosed as metastatic 

neuroendocrine carcinoma after thorough clinical, 

biochemical and imaging analysis while rest two 

were considered as primary. (Table 3) 

In our study 25% cases are of grade 1 NET having 

monotonous uniform cells with round to oval nuclei, 

salt and pepper chromatin and moderate cytoplasm. 

Mitotic count is less than 2/2mm2. The percentage of 

grade 2 NET are 15.4%. The cells show mild 

pleomorphism with round to oval nuclei, salt and 

pepper chromatin and moderate eosinophilic 

cytoplasm. Mitotic count is approximately 2-

20/2mm2. Grade 3 NETs (WDNEC) comprised of 

13.4% with moderate pleomorphism and mitotic 

count is >20/2mm2. Focal area of necrosis is also 

seen. We have maximum number of cases of poorly 

differentiated neuroendocrine carcinoma (46.20%). 

These tumour cells show solid sheet like proliferation 

with marked cellular atypia, high mitotic rates, areas 

of necrosis and apoptotic debris. Neuroendocrine 

carcinoma with small cell morphology comprised of 

58.33% while large cell neuroendocrine carcinoma 

contributed 41.67%. Small cell NEC showed high 

N:C ratio, hyperchromasia, nuclear molding while 

large cell NEC cells are more rounded with marked 

pleomorphism and prominent nucleoli. (Table 4) 

Grade 1 tumours are most commonly seen in GIT 

(Fig 1) followed by pancreas, gall bladder and ovary 

while Grade 2 tumours are again most commonly 

seen in GIT followed by ovary, breast and pituitary. 

In our study most common site for grade 3 tumours 

are GIT followed by gall bladder, liver wand ovary. 

Small cell NEC is most commonly seen in lung (Fig 

2) followed by liver (Fig 3) and gall bladder while 

two cases of urinary bladdder, lung and GIT showed 

features of large cell NEC. (Table 5) 

We applied Chromogranin, Synaptophysin, CD56 

and Ki67 immunohistochemical markers in all the 52 

cases. There were total 13 grade 1 NET, all of them 

showed positivity for Synaptophysin, 12 cases 

showed positivity for CD56 (Fig 4) and 11 cases were 

positive for chromogranin (CgA) and Ki67 

proliferative index was in the range of 2-3%. There 

were total 8 cases of grade 2 NET, all of them were 

positive for CD56, six were positive for 

synaptophysin and seven cases showed positivity for 

CgA while Ki67 proliferative index was in the range 

of 6-15%. Out of seven grade 3 NET, all the cases 

were positive for CgA, synaptophysin and CD56 

except single case which was negative for 

synaptophysin. Poorly Differentiated NEC were 

divided into two groups on the basis of cell 

morphology, small cell NEC and large cell NEC. In 

small cell category all the 14 cases were positive for 

CD56 (Fig 5), 12 cases were positive for 

synaptophysin (Fig 6, Fig 7) while 11 cases showed 

positivity for CgA and Ki67 proliferative index was 

in the range of 40-90% (Fig 8). There were 10 cases 

of large cell NEC, Nine cases were positive for 

synaptophysin and CD56, eight cases were positive 

for CgA while Ki67 proliferative index was in the 

range of 60-90%. In most of the cases other IHC 

markers like CK7, CK20 and CD45 were also applied 

to rule out common epithelial malignancy (of that 

particular organ) as well as Non Hodgkin’s 

Lymphoma. For example we have applied CK20 

which was negative in grade 1 NET of GIT to rule out 

adenocarcinoma of intestine (Fig 9) and PanCk 

positivity was shown by small cell NEC arising from 

liver (Fig 10). (Table 6) 
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Table 1: Distribution of cases according to gender of the patients 

Sr. No. Gender of the patient Total no. of cases Percentage (%) 

1. Male 30 57.70 

2. Female  22 42.30 

 Total 52 100 

 

Table 2: Distribution of cases according to age of the patients 
Sr. No. Age of the patient Total no. of cases Percentage (%) 

1. 0-40 years 09 17.31 

2. 41- 60 years 23 44.23 

3. > 60 years 20 38.46 

 Total 52 100 

 

Table 3: Distribution of the cases according to the site 

Sr. No.  Site  No. of cases % of cases 

1 Gastrointestinal tract 15 28.84% 

2 Lung 6 11.53% 

3 Gall bladder 6 11.53% 

4 Liver 5 9.61% 

5 Ovary 5 9.61% 

6 Urinary Bladder 3 5.76% 

7 Pancreas 3 5.76% 

8.  Breast 2 3.84% 

9 Mediastinal Mass 2 3.84% 

10 Abdominal nodule 1 1.92% 

11 Pituitary gland 1 1.92% 

12 Vaginal swelling 1 1.92% 

13 Inguinal swelling 1 1.92% 

14 Bronchial mass 1 1.92% 

  Total 52 100% 

 

Table 4: Distribution of cases according to grade of the tumour on histomorphological examination 

Sr. No. Grade of the tumour Total No. of cases % of cases 

1. Grade 1 13 25% 

2. Grade 2 08 15.4% 

3. Grade 3 07 13.4% 

4. 

 

Poorly Differentiated NEC 24 46.20% 

4a. Small cell carcinoma  

4b. Large cell carcinoma 

14 

10 

 Total 52 100% 

 

Table 5: Distribution of cases according to grade and site of the tumour 

Sr. No. Grade of the tumour Site  No. of cases  

1. Grade 1 NET 

GIT 06 (46.15%) 

Pancraes 03 (23.07%) 

Ovary 02 (15.38%) 

Gall Bladder 02 (15.38%) 

2. Grade 2 NET 

GIT 03 (37.5%) 

Breast 02 (25%) 

Ovary 02 (25%) 

Pituitary 01 (12.5%) 

3.  Grade 3 NET 

GIT 03 (2.85%) 

Gall Bladder 02 (28.57%) 

Liver 01 (14.28%) 

Ovary 01 (14.28%) 

4. Small Cell NEC 

Lung 04 (28.57%) 

Liver 03 (21.42%) 

Gall Bladder 02 (14.28%) 

GIT 01 (7.14%) 

Urinary Bladder 01 (7.14%) 

Bronchial Biopsy 01 (7.14%) 

Vaginal wall 01 (7.14%) 

Mediastinal Mass 01 (7.14%) 

5. Large Cell NEC 

Lung 02 (20%) 

GIT 02 (20%) 

Urinary Bladder 02 (20%) 

Liver  01 (10%) 

Inguinal swelling 01 (10%) 

Abdominal nodule 01 (10%) 

Mediatinal mass 01 (10%) 
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Table 6: Distribution of the cases according to the grade of the tumour and positivity of IHC markers 

Sr. No. Grade of the tumour 
IHC 

interpretation 

Immunohistochemistry markers 

CgA Synaptophysin CD56 Ki67 

1. Grade 1 
Positive  11 13 12 

2-3% 
Negative 02 0 01 

2. Grade 2 
Positive  07 06 08 

6-15% 
Negative 01 02 00 

3. Grade 3 
Positive  07 06 07 

25-30% 
Negative 00 01 00 

4.  Poorly Differentiated NEC 

4a. Small cell carcinoma  
Positive  11 12 14  

40-90% Negative 03 02 00 

4b. Large cell carcinoma 
Positive  08 09 09 

60-90% 
Negative 02 01 01 

 

 
Figure 1: Carcinoid tumour of GIT (H&E, 200X) 

 

 
Figure 2: Small cell carcinoma lung (H&E, 100X) 

 

 
Figure 3: Small Cell Neuroendocrine carcinoma of liver 

(H&E, 200X) 

 
Figure 4: Carcinoid tumour of GIT showing strong and 

diffuse cytoplasmic positivity of CD56 (200X) 

 

 
Figure 5: Small cell carcinoma– Strong cytoplasmic 

staining of CD56 in tumour cells (100X) 

 

 
Figure 6: Small cell carcinoma– Moderate cytoplasmic 

staining of Synaptophysin in tumour cells (100X) 
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Figure 7: Neuroendocrine carcinoma of liver, showing 

strong positive cytoplasmic Synaptophysin staining 

(200X) 

 

 
Figure 8: Neuroendocrine carcinoma of liver: showing 

Ki67 proliferative index of approximately 90% (200X) 

 

 
Figure 9: Carcinoid tumour of GIT showing negative 

CK 20 (200X) 

 

 
Figure 10: Neuroendocrine carcinoma of liver, showing 

positive cytoplasmic PanCK staining (400X) 

 

DISCUSSION 

 

Neuroendocrine tumours (NETs) represent a diverse 

spectrum of neoplasms arising from neuroendocrine 

cells and exhibiting a wide range of clinical and 

pathological behaviors.[1,2] In this retrospective 

analysis conducted over a three-year period at a 

tertiary care hospital in the Rohilkhand region of 

North India, we documented 52 cases, offering a 

cross-sectional glimpse into the histopathological 

landscape of NETs in this geographic population. 

The male predominance (57.7%) observed aligns 

with trends noted in global literature, suggesting a 

subtle gender bias possibly linked to hormonal or 

environmental factors which is similar to results 

shown by Munita Bal et al in their study conducted in 

the year 2021,[21] The peak incidence in the 41–60 

years age group further reflects the midlife 

presentation pattern frequently reported in NET 

epidemiology.[22] 

Our study demonstrated a predilection of NETs for 

the gastrointestinal tract (28.84%), consistent with 

existing evidence highlighting the GIT as a primary 

site of origin. Our results are in concordance with a 

previous studies done by Warsinggih et al,[23] in year 

2020, Oronsky B et al,[1] in the year 2017 and Estrozi 

B et al,[24] in the year 2011. This was followed by the 

lung and gall bladder (11.53% each), with the liver 

and ovary emerging as secondary hotspots (9.61%). 

Notably, this study identified NETs arising from 

uncommon sites such as the pituitary gland, vaginal 

and inguinal swellings, and bronchial and mediastinal 

masses—highlighting the protean nature of these 

tumors and the importance of heightened clinical 

suspicion, especially in atypical presentations. 

It is interesting to note that in present study, all the 

cases (03/03) of pancreatic NET were of grade I 

which is similar to the study done by Estrozi B et 

al,[24] in June 2011. 

A significant finding in our cohort was the high 

proportion (46.2%) of poorly differentiated 

neuroendocrine carcinomas (NECs), surpassing well-

differentiated NETs (grades 1–3), which collectively 

comprised 53.8%. This skew suggests potential 

referral bias to our tertiary centre or a true regional 

increase in aggressive tumor biology—warranting 

further investigation into environmental or genetic 

contributors in this population. 

Morphologically, small cell NECs represented the 

majority (58.33%) of poorly differentiated cases, 

largely arising from the lung and liver, while large 

cell NECs showed a more heterogeneous site 

distribution. Our histological grading correlated well 

with expected mitotic activity and nuclear features, 

reaffirming the utility of WHO classification in 

stratifying prognostic behavior. 

Immunohistochemical analysis revealed that CD56 

and synaptophysin were the most consistently 

expressed markers across all grades, especially in 

high-grade tumors, whereas chromogranin A showed 

variable expression, particularly in poorly 
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differentiated NECs. The Ki-67 proliferative index 

emerged as a reliable adjunct in grading, ranging 

from 2–3% in grade 1 NETs, 6-15% in grade 2 NETs 

and 40-90% in poorly differentiating NECs. The use 

of ancillary markers like CK20, CK7, CD45, and 

PanCK was pivotal in excluding differential 

diagnoses such as adenocarcinomas and 

lymphomas—reinforcing the critical role of a broad 

IHC panel in the diagnostic workup of NETs. 

Present study shows strong expression of 

Chromogranin A (11/13 grade 1, 07/08 grade 2 and 

07/07 grade 3) and synaptophysin (13/13 cases for 

grade 1, 06/08 for grade 2 and 06/07 for grade 3 

tumors) which is similar to study done by Oronsky B 

et al,[1] which stated that well-differentiated NET 

cells produce abundant secretory granules with 

intense immunoexpression of neuroendocrine 

markers such as chromogranin A (CgA) and 

synaptophysin (Syn). Our results were in contrast, to 

a study done by Oronsky B et al,[1] where NECs 

demonstrated more limited expression of 

immunohistochemical markers (diffuse expression of 

synaptophysin, faint or focal staining for 

Chromogranin A (CgA) due to less cytoplasmic 

secretory granules. Our study reveals more positivity 

of CgA and synaptophysin expression in Poorly 

differentiated NECs.  

Importantly, this study identified six cases exhibiting 

combined histology—neuroendocrine differentiation 

alongside conventional adenocarcinoma or squamous 

carcinoma—underscoring the diagnostic challenges 

posed by mixed neuroendocrine-non-neuroendocrine 

neoplasms (MiNENs). These hybrid tumours may 

have distinct clinical behaviour and therapeutic 

responses and should be carefully documented and 

studied further. 

The observation of metastatic NETs, particularly 

among liver SOLs, highlights the imperative for 

robust clinical, biochemical, and imaging correlation. 

This also points toward the liver’s dual role as both a 

primary and secondary site—reinforcing its central 

importance in NET diagnostics and staging. 

Our study had certain limitations like retrospective 

study, a small sample size, inadequate follow-up, and 

lack of molecular characterization. Nonetheless, the 

present study provides a rare data on 

histopathological and epidemiological aspect of 

NETs that further expands the knowledge of the 

morphologic and clinical spectrum. 

 

CONCLUSION 

 

This cross-sectional retrospective study provides a 

comprehensive overview of the histopathological and 

immunohistochemical spectrum of neuroendocrine 

tumors (NETs) in the Rohilkhand region of North 

India. The findings underscore the heterogeneity of 

NETs in terms of anatomical distribution, tumor 

grade, and morphological presentation. A notable 

predominance of poorly differentiated NECs, 

particularly small cell variants, suggests an 

aggressive clinical profile in this cohort, emphasizing 

the need for early and accurate diagnosis. The study 

highlights the utility of a detailed histomorphological 

assessment supported by immunohistochemistry—

including Chromogranin A, Synaptophysin, CD56, 

and Ki-67 index—for definitive classification and 

grading. The presence of combined histologies and 

rare anatomical sites further illustrates the diagnostic 

challenges associated with NETs and underscores the 

importance of a multidisciplinary approach 

integrating clinical, radiological, and pathological 

data. Ultimately, this research reinforces the 

applicability of WHO grading criteria in resource-

limited settings and provides valuable 

epidemiological insight into NET presentation in a 

North Indian population. Future multicentric studies 

with longitudinal follow-up may help elucidate 

prognostic markers and therapeutic outcomes, paving 

the way for personalized patient management 

strategies. 
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