
  
  

 
 

  
 

 
  

 
 

NEUROENDOCRINE TUMOR IN CLINICALLY DIAGNOSED ACUTE APPENDICITIS
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Background:
appendectomy specimen removed for acute appendicitis.
incidentally detected neuroendocrine tumors (NETs) of appendix primarily removed with the clinical 
presentation of acute appendicitis at our teaching hospital. 
retrospective study, done in the 
Jammu and Kashmir, India. A total of 601 appendix specimens were examined. The data regarding 
age, gender, clinical
collected. All cases were examined by two independent pathologists. 
appendectomy specimens received in our department from September 2022 to September 2024, 15 
(2.40%) showed histopathological features of well differentiated neuroendocrin
Mean age at presentation was 23.72 years. The male to female ratio was 1:2. Tip was the most 
common location. Largest tumor diameter in our study was 2.2cm. One of the appendix had a 
synchronous Neuroendocrine Tumor and an epithelial
Appendiceal NET tumors most often present as appendicitis. Most of the cases are found incidentally 
during routine HPE and its diagnosis is rarely suspected pre
HPE of all appende
our region so far.
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INTRODUCTION 
 
Neuroendocrine tumors are thought to be arising from the 
enterochromaffin cells of subepithelial neuroendocrine tissue 
of appendix (1). The worldwide incidence of neuroendocrine 
tumors of appendix varies between 0.9% to 1.2% (
Appendiceal NET’s have very indolent behavior and are 
mostly asymptomatic. The neoplasm is almost always benign, 
mostly presents as a bulbous swelling at the tip of appendix 
and usually detected incidentally during a surgery or 
histopathological examination of resected appendix. The tumor 
is mostly <1cm and can reach upto the diameter of 3cm. Nodal 
metastasis is very infrequent and distant metastasis is very 
rare. The studies on carcinoid appendix from our region or 
population is hardly documented, may be because of rarity. 
Here we present a series of 15 appendiceal NET’s that we 
found in our two-year study at our tertiary care centre.
 

MATERIALS AND METHODS
 

The study was done in the Department of Patholog
Government Medical College & Associated Hospitals, 
Baramulla. The total of 601resected appendectomy specimens
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ABSTRACT  

Background: Neuroendocrine tumors of appendix are rare and are mostly detected incidentally in 
appendectomy specimen removed for acute appendicitis. Aim:
incidentally detected neuroendocrine tumors (NETs) of appendix primarily removed with the clinical 
presentation of acute appendicitis at our teaching hospital.  Methods:
retrospective study, done in the Department of Pathology, Government Medical College, Baramulla, 
Jammu and Kashmir, India. A total of 601 appendix specimens were examined. The data regarding 
age, gender, clinical-presentation, pre-operative radiological investigation and demography was 

llected. All cases were examined by two independent pathologists. 
appendectomy specimens received in our department from September 2022 to September 2024, 15 
(2.40%) showed histopathological features of well differentiated neuroendocrin
Mean age at presentation was 23.72 years. The male to female ratio was 1:2. Tip was the most 
common location. Largest tumor diameter in our study was 2.2cm. One of the appendix had a 
synchronous Neuroendocrine Tumor and an epithelial-Low grade Mucinous Neoplasm. 
Appendiceal NET tumors most often present as appendicitis. Most of the cases are found incidentally 
during routine HPE and its diagnosis is rarely suspected pre-operatively, emphasizing the routine 
HPE of all appendectomy specimens. Ours is the first study that emphasizes this rare condition from 
our region so far. 

access article distributed under the Creative Commons Attribution License,
 the original work is properly cited.  

Neuroendocrine tumors are thought to be arising from the 
enterochromaffin cells of subepithelial neuroendocrine tissue 

dence of neuroendocrine 
tumors of appendix varies between 0.9% to 1.2% (2). 
Appendiceal NET’s have very indolent behavior and are 
mostly asymptomatic. The neoplasm is almost always benign, 
mostly presents as a bulbous swelling at the tip of appendix 

ually detected incidentally during a surgery or 
histopathological examination of resected appendix. The tumor 
is mostly <1cm and can reach upto the diameter of 3cm. Nodal 
metastasis is very infrequent and distant metastasis is very 

cinoid appendix from our region or 
population is hardly documented, may be because of rarity. 
Here we present a series of 15 appendiceal NET’s that we 

year study at our tertiary care centre. 

MATERIALS AND METHODS 
The study was done in the Department of Pathology, 
Government Medical College & Associated Hospitals, 

The total of 601resected appendectomy specimens 

 
 
 
were received within the time period of two years (September 
2022 to September 2024) from the Department of surgery. All 
the patients presented with the signs and symptoms of acute 
appendicitis. The data about the age, gender, clinical 
presentation and demography was collected. The only 
preoperative radiological investigation done in all patients was 
Ultrasonography. The received specimens were examined 
grossly and the representative sections 
taken. The sections were then stained routinely by 
Hematoxylin and Eosin (H&E), and were examined under 
microscope by two pathologists. The reports were made as per 
the CAP protocol and the tumor staging was done according to 
AJCC updated version (3). 
 

RESULTS 
 
Out of the 601 resected appendix specimens, 15 (2.40%) 
showed the features of NET tumor microscopically. All the 15 
patients were operated with clinical as well as radiological 
diagnosis of acute appendicitis. In our series, we had 10 
(66.67%) females and 5(33.33%) males. 
case series was 23.72 ±9.60 years. The age group ranging from 
18 to 46 years. Out of these15 appendix specim
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Neuroendocrine tumors of appendix are rare and are mostly detected incidentally in 
Aim: To report our experience of 

incidentally detected neuroendocrine tumors (NETs) of appendix primarily removed with the clinical 
Methods: The study was a two year 

Department of Pathology, Government Medical College, Baramulla, 
Jammu and Kashmir, India. A total of 601 appendix specimens were examined. The data regarding 

operative radiological investigation and demography was 
llected. All cases were examined by two independent pathologists. Results: Out of 601 

appendectomy specimens received in our department from September 2022 to September 2024, 15 
(2.40%) showed histopathological features of well differentiated neuroendocrine tumor (carcinoid). 
Mean age at presentation was 23.72 years. The male to female ratio was 1:2. Tip was the most 
common location. Largest tumor diameter in our study was 2.2cm. One of the appendix had a 
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were received within the time period of two years (September 
2022 to September 2024) from the Department of surgery. All 
the patients presented with the signs and symptoms of acute 

is. The data about the age, gender, clinical 
presentation and demography was collected. The only 
preoperative radiological investigation done in all patients was 
Ultrasonography. The received specimens were examined 
grossly and the representative sections from tip and base were 
taken. The sections were then stained routinely by 
Hematoxylin and Eosin (H&E), and were examined under 
microscope by two pathologists. The reports were made as per 
the CAP protocol and the tumor staging was done according to 

Out of the 601 resected appendix specimens, 15 (2.40%) 
showed the features of NET tumor microscopically. All the 15 
patients were operated with clinical as well as radiological 
diagnosis of acute appendicitis. In our series, we had 10 

6.67%) females and 5(33.33%) males. The mean age in our 
case series was 23.72 ±9.60 years. The age group ranging from 
18 to 46 years. Out of these15 appendix specimens, 13 

 

 INTERNATIONAL JOURNAL  
 OF CURRENT RESEARCH  

International Journal of Current Research, 17, (03), 32265-



(86.66%) of cases had tumor size of<1cm, one (6.67%) had 
tumor size of more than 1 and less than 2 and one (56.67%) 
had tumor size of more than 2cm. The mean tumor diameter 
was 1.47 ±1.64 cm. On microscopic examination the tumor 
cells showed mostly trabecular and nesting patterns, with most 
of the tumors infiltrating the muscularis propria. The tumor 
showed less than or equal to 2 mitotic figures per 10 high 
power field without any evidence of necrosis. One (6.67%) out 
of the 15 appendix specimens showed a nodular appearance 
grossly. On cut section a grey white to slightly golden area was 
noted, involving the whole appendix. The largest diameter of 
the tumor was 2.2cm. The tip was dilated and filled with 
mucoid material and calcified plaques in the surrounding wall. 
On microscopic examination, synchronous neuroendocrine 
tumor and mucinous epithelial neoplasm was diagnosed. Our 
results are summarized in Table 1. 

 

 
 
 

Image 1. Low power view of NET. Tumor cells are arranged in 
organoid /insular pattern (A), infiltrating the underlying 

muscularis propria (B) 
 

 
 
 

Image 2. Perineural invasion by neuroendocrine tumor – 
Appendix (Low power (A) and High power (B) 

 

 
 

Image 3. Low power view of Mucinous Neoplasm (low grade) 
with fibro-inflammatory response (A) with calcifications (B) 

 
 

Image 4. Low powerview of mucin exending into mesoappendix 
(Pseudomyxoma)(A and B). 

 

DISCUSSION 
 
Neuroendocrine tumors of appendix comprise half of the 
tumors of non-epithelial origin and have a very indolent 
behaviour. There is no specific clinical presentation for 
carcinoid appendix and mostly patients present with the 
clinical signs and symptoms that are indistinguishable from 
acute appendicitis. These tumors are often found incidentally 
on histopathological examination. In our series15 (2.40%) 
neuroendocrine tumors from the 601 resected appendix were 
found with all cases operated for having clinical and 
radiological impression of acute appendicitis. The NET 
diagnosis was only and final impression on the histological 
examination. The higher percentage of NET of appendix were 
corresponding to the findings of Alexandraki K et al and 
Coskun H et al, who in their studies reported the incidence of 
about 0.16-2.3% of all appendectomies (4,5). McCusker M et 
al also reported the higher (9.4%) incidence of ANENs 
(6).Groth S et al reported that 50% of NET appendix are 
diagnosed in pathological analysis after appendectomy for 
acute appendicitis (7). 
 
Neuroendocrine tumors of appendix occur more commonly in 
younger patients and usually shows female predominance 
(8,9).In our study, we had same findings of female 
predominance, with male to female ratio of 1:2. The mean age 
in our case series was 23.72 ±9.60 years, ranging from 18to 
46years.Bayhan Z et al reported that majority of the cases of 
NET of appendix are diagnosed in adults between the age 
group of 20 to 50 years (10). Hsu C et al also reported that 
appendix NET are common in women as compared to men 
(11). NET appendix mostly have a benign behavior and 
usually do not metastasize but do possess a metastatic 
potential. The characteristics of the carcinoid tumors that 
predict their aggressive behaviour include size of the tumor, 
histological type or grade of the tumor and involvement of the 
mesoappendix/periapendiceal fat. In our case series, 13 
(86.66%) out of 15cases had tumor size of less than 1cm, one 
(6.67%) had tumor size of more than 1 and less than 2 and one 
(56.67%) had tumor size of more than 2cm. the mean tumor 
diameter was 1.47 ±1.64 cm. All 15 (100%) NET had low 
tumor grade. 33.33% (n=5) had perineural invasion and only 
13.33% (n=2) showed vascular emboli. O'Donnell ME et al 
also demonstrated from their study that 80% of neuroendocrine 
tumors of appendix had tumor size of less than 1 cm and only 
6% had tumor size larger than 2 cm (12). Most of the patients 
with NET appendix do not require any further intervention or 
investigation and benefit from simple appendectomy. Patients 
who need further work-up or screening are those, with high –
grade tumor (even if <1cm), patients with  tumor size between 
1 cm to 2 cm or tumor size more than 2 cm, and patients with 
positive surgical resection margin and  metastatic disease(13).  
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Tumors >2cm possess the metastatic potential and patient may 
require right hemicolectomy (14). In our series one (6.67%) of 
the cases out of 19 had a tumor with largest diameter of 2.2cm 
involving the whole of the appendix with positive 
base/surgical resection margin. The patient presented with 
acute appendicitis in the emergency department and open 
appendectomy was done. The patient had a long history of 
intermittent abdominal pain, diarrhea and cutaneous flushing 
which persisted after the procedure as well. On microscopic 
examination the tumor cells showed organoid, insular and 
trabecular pattern, separated by thin fibrovascular septae. The 
histological grade appeared low and well differentiated, 
involving the mucosa, submucosa, muscularis propria and 
periappendiceal adipose tissue (Image 1). Extensive perineural 
invasion was present (Image2). Lymphovascular emboli were 
not seen. The mitotic activity was ≤ 2/10 hpf with no evidence 
of necrosis.  On immunohistochemistry, the tumor cells 
expressed Cytokeratin (CK), Synaptophysin and 
Chromogranin. The Ki-67 labelling index was found to be 
<2%. 
 
The tip of the appendix was dilated and filled with mucoid 
material and had calcified plaques. On microscopic 
examination the wall showed columnar lining epithelium with 
presence of goblet cells. The tumor exhibited a low grade 
morphology. The islands of acellular mucin showed an 
extensive fibro inflammatory response and calcifications 
(Image 3). The mucin was also seen dissecting through the 
wall, with extravasation onto serosal surface (Pseudomyxoma) 
(Image 4).  
 
The diagnosis was made as a Synchronous malignancy of well 
differentiated neuroendocrine tumor and low grade 
appendiceal mucinous neoplasm (LAMN) of appendix and 
further radiological workup was advised for the further 
definitive management. O'Donnell ME et al demonstrated that 
NET appendix is associated with a higher incidence of 
metachronous and synchronous lesions, requiring investigation 
and surveillance of the gastrointestinal tract (12).  The 
prognosis of NET appendix is much better than the midgut NE 
tumor. The 5-year survival rate of patients with local disease is 
reported to be 92% and 81% of those with regional metastasis 
and 31% of those with distant metastasis, respectively (15,16). 
In our case series only one patient presented with persistent 
symptoms of diarrhea and cutaneous flushing, rest of the 18 
patients were doing well post appendectomy. No recurrence 
was seen among theses 19 cases within the study time period 
in our study. 
 

CONCLUSION 
 
NETs of appendix are rare and are mostly found incidentally in 
the resected appendix of patients presenting with acute 
appendicitis. A routine HPE of all resected appendix is highly 
recommended for the patient well-being. In our study we 
found 15 (2.40%) NET out of 601 resected appendix. The 
overall prognosis of NET appendix is favourable. Histological 
grade and size of tumor plays an important role in tumor 
behaviour. At times further workup may be needed to rule out 
associated malignancies particularly in colon.  A larger 
multicentre study is needed from our region to validate the 
increased incidence observed in our study. 
 
Conflicts of interest and disclosures: None. 

REFERENCES 
 
1) Kulchitsky N. Zur Frageüber den Bau des 

Darmkanals. Arch F Mikroskop Anat Bd. 1897:49. 
2) Doede, T.; Foss, H.D.; Waldschmidt, J. Carcinoid tumors 

of the appendix in children–epidemiology, clinical 
aspects and procedure. Eur. J. Pediatr. Surg. 2000, 10, 
372–377. 

3) Michael J, Overman, sanjayKakar et al. AJCC Cancer 
Staging System: Appendix: Version 9 of AJCC Cancer 
Staging System. 2023, Januay 1. 

4) Alexandraki KI, Griniatsos J, Bramis KI, et al. Clinical 
value of right hemicolectomy for appendiceal carcinoids 
using pathologic criteria. J Endocrinol Invest 34: 255-
259, 2011. 

5) Coskun H, Bostanci O, Dilege ME, et al.  Carcinoid 
tumors of appendix: treatment and outcome. Ulus 
Travma Acil Cerrahi Derg 12: 150-154, 2006.  

6) McCusker ME, Cote TR, Clegg LX, et al. Primary 
malignant neoplasms of the appendix: a population-based 
study from the surveillance, epidemiology and end-
results program, 1973-1998. Cancer 94: 3307-
3312, 2002.  

7) Groth SS, Virnig BA, Al‐Refaie WB, et al. Appendiceal 
carcinoid tumors: predictors of lymph node metastasis 
and the impact of right hemicolectomy on survival. 
Journal of surgical oncology. 2011 Jan 1;103(1):39-45. 

8) Carr NJ, Sobin LH. Neuroendocrine tumors of the 
appendix. Semin DiagnPathol 2004; 21:108-119. 

9) Spunt SL, Pratt CB, Rao BN, et al. Childhood carcinoid 
tumors: the St. Jude Children’s Research Hospital. 
Experience J Ped. 2000;35:1282-86. 

10) Bayhan Z, Yildiz Y, Akdeniz Y, et al. Appendix 
neuroendocrine tumor: Retrospective analysis of 4026 
appendectomy patients in a single center. Emerg. Med. 
Int. 2020;2020:4030527.  

11) Hsu C, Rashid A, Xing Y, et al. Varying malignant 
potential of appendiceal neuroendocrine tumors: 
Importance of histologic subtype. J. Surg. Oncol. 2013; 
107:136–143.  

12) O'Donnell ME, Carson J, Garstin WI. Surgical treatment 
of malignant carcinoid tumours of the appendix. Int J 
Clin Pract 61: 431-437, 2007. 

13) Dall’Igna P, Ferrari A, Luzzato C, et al. Carcinoid tumor 
of the appendix in childhood. The experience of two 
Italian institutions. J Ped Gastroenteral Nutr. 
2005;40:216-19 

14) Stivanello M, Berruti A, Torta M, et al. Circulating 
chromogranin A in the assessment of patients with 
neuroendocrine tumours. A single institution experience. 
Ann Oncol 2001; 12 Suppl 2: S73-S77. 

15) Moertel CG, Dockerty MB, Judd Es. Carcinoid tumors of 
the vermiform appendix. Cancer 1968; 21: 270-278. 

16) Oberg K. Neuroendocrine gastrointestinal tumors – a 
condensed overview of diagnosis and treatment. ANN 
Oncol 1999;10Suppl 2: S3-S8. 

 
 

******* 

32267                                           International Journal of Current Research, Vol. 17, Issue, 03, pp.32265-32267, March, 2025 


