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CASE REPORT
A 37-year-old female presented with a three-month history of 
epigastric pain. The pain was not associated with nausea, vomiting, 
fever, weight loss, reduced appetite, jaundice, or altered bowel 
habits. She had no known comorbidities such as diabetes mellitus, 
hypertension, ischaemic heart disease, tuberculosis, asthma, or 
epilepsy. There was no significant family history, and the patient 
denied any addictions or substance abuse. Physical examination 
revealed a scaphoid-shaped, soft, and non-tender abdomen with no 
signs of ascites; abdominal findings were otherwise unremarkable.

Initial investigations included an Ultrasound (USG) of the abdomen 
and pelvis, which revealed a mass measuring 7.5×6 cm with internal 
vascularity in segment 4b of the liver. A Contrast-Enhanced CT (CECT) 
of the abdomen and pelvis showed a well-defined, encapsulated, 
heterogeneously enhancing lesion located at the anteroposterior 
portion of the pancreatic head. This finding was suggestive of either 
a pancreatic mass with exophytic extension or a hepatic mass with 
exophytic extension [Table/Fig-1]. Magnetic Resonance Imaging 
(MRI) of the abdomen further identified a mass in the caudate lobe of 
the liver indenting the superior aspect of the pancreatic body, raising 
the possibility of Hepatocellular Carcinoma (HCC) [Table/Fig-2].

diagnoses included a Neuroendocrine Tumour (NET), metastatic 
deposits from pancreatic carcinoma, or round-cell HCC. Tumour 
markers, including Carcinoembryonic Antigen (CEA), Carbohydrate 
Antigen 19-9 (CA 19-9), Alpha-Fetoprotein (AFP) were all within normal 
limits. Chromogranin A was elevated at 375 ng/mL, indicating a 
significant increase. A PET-CT scan conducted subsequently revealed 
a metabolically active lesion involving and abutting segments 3 and 4 
of the liver, with no evidence of metastatic spread elsewhere.

Given the diagnostic uncertainty, a Whipple procedure 
(pancreaticoduodenectomy) and, if required, left hepatectomy were 
planned, as imaging studies showed that the left hepatic artery was 
abutting the mass. If the left hepatic artery had to be compromised, 
perfusion to the left lobe could not solely rely on the portal blood 
supply, which would increase the chances of biliary strictures, 
sclerosing cholangitis, and necrosis. During surgery, the Kocher 
manoeuver was performed to mobilise the duodenum and the head 
of the pancreas, after which a mass arising from the neck of the 
pancreas was identified, surrounded by dense vasculature. The left 
hepatic artery was found to arise from the mass, with the coeliac 
plexus adherent to it. The left hepatic artery was ligated distally, and 
no bleeding was noted at the distal end, suggesting well-developed 
collaterals; thus, left hepatectomy was avoided [Table/Fig-3a-c].

The dissection was performed with significant technical 
difficulty but was completed successfully without intraoperative 
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ABSTRACT
Pancreatic Neuroendocrine Tumours (PNETs) are a rare group of neoplasms arising from hormone-producing cells in the pancreas. 
Unlike the more common pancreatic adenocarcinomas, PNETs often grow more slowly and may produce hormones, leading to 
distinct clinical symptoms. We present a rare and diagnostically challenging case of a PNET in a 37-year-old female who presented 
with a three-month history of epigastric pain. Initial imaging studies revealed a mass in the liver, mimicking Hepatocellular Carcinoma 
(HCC), while subsequent investigations, including Positron Emission Tomography-Computed Tomography (PET-CT) and ultrasound-
guided Fine-Needle Aspiration Cytology (FNAC), suggested a PNET. A Whipple procedure was performed, and histopathological 
examination confirmed the diagnosis. This case highlights the importance of a multidisciplinary approach in managing rare and 
challenging malignancies, emphasising the need for clinical vigilance, advanced imaging, and histopathological evaluation to 
confirm the diagnosis. The successful management of this case underscores the critical role of timely surgical intervention and 
personalised treatment strategies in achieving favourable outcomes.
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[Table/Fig-1a,b]:	 Axial view of Contrast Enhanced CT (CECT) scan of abdomen 
and pelvis showing well-defined, encapsulated, heterogeneously enhancing lesion 
located at the anteroposterior portion of the pancreatic head.

[Table/Fig-2a,b]:	 Axial view of MRI abdomen and pelvis showing a mass in the 
caudate lobe of the liver.

To confirm the diagnosis, ultrasound-guided FNAC of the mass 
was performed, which was positive for malignancy. The differential 



Manoj Dongare et al., Neuroendocrine Tumour in a 37-Year-Old Female	 www.jcdr.net

Journal of Clinical and Diagnostic Research. 2025 Aug, Vol-19(8): PD11-PD0141212

Postoperatively, the patient’s recovery was uneventful; she was 
transferred from the intensive care unit to the surgical ward on 
Postoperative Day (POD) 2. The nasogastric tube was removed on 
POD 3, following the return of bowel function, and a soft oral diet 
was initiated and well tolerated. Surgical drains were removed on 
POD 6 after output was minimal, and amylase levels were within 
normal limits. Liver function tests were repeated on POD 9 and were 
well within acceptable limits. The patient’s postoperative recovery 
was uneventful, and she was discharged.

At the two-week outpatient follow-up, the patient was recovering 
well. Wound healing was satisfactory with no signs of infection 
or dehiscence. She reported good oral intake, adequate pain 
control  with oral analgesics, and no gastrointestinal symptoms. 
Stool  frequency was normal, and there were no signs of 
steatorrhoea or malabsorption. Her weight was stable. Initial blood 
tests, including liver function tests and fasting glucose, were within 
normal limits.

At six weeks, a CECT scan of the abdomen and pelvis was 
performed as a baseline for surveillance, showing no evidence of 
residual disease. Chromogranin A levels were within the reference 
range. The patient remained asymptomatic, with stable weight and 
no signs of endocrine or exocrine insufficiency. Pancreatic enzyme 
replacement therapy was initiated. Follow-up was scheduled 
at three-month intervals for the first year, including physical 
examination, routine blood tests (including liver function, fasting 
glucose, and chromogranin A), and imaging every six months 
or as clinically indicated. At the latest follow-up, three months 
postoperatively, the patient remained clinically well with no evidence 
of disease recurrence.

DISCUSSION
PNETs are rare neoplasms that account for approximately 1-2% 
of all pancreatic tumours [1]. They arise from the islet cells of the 
pancreas and can be classified as functional or non-functional based 
on hormone production. Functional tumours present with specific 
clinical syndromes, while non-functional tumours often remain 
asymptomatic until they grow large or cause local complications [2]. 
The majority of PNETs are diagnosed in individuals aged 50-60 years 
[3]. Our case is notable for the relatively young age of presentation 
(37 years), highlighting the need for awareness of PNETs even in 
younger patients.

This case describes a challenging presentation of a well-differentiated 
NET of the pancreatic head in a 37-year-old female. Her chief 
complaint was three months of epigastric pain, notably without 
typical alarm symptoms such as nausea, vomiting, fever, or weight 
loss. This subtle onset, characteristic of many slow-growing and 
often non-functional PNETs, contrasts sharply with the more rapid 
symptom progression seen in pancreatic adenocarcinoma [4].

Initial imaging studies (ultrasound, contrast-enhanced computed 
tomography, MRI) presented a significant diagnostic puzzle. While 

complications. Intraoperatively, Doppler ultrasound of the 
portal vein demonstrated normal flow, excluding any injury. A 
cholecystectomy was performed, and the Common Bile Duct 
(CBD) was dissected and divided. The stomach was partially 
resected, and the duodenum was transected distal to the 
pylorus. Reconstruction was done using end-to-side pancreatic 
jejunostomy, hepaticojejunostomy, and gastrojejunostomy. A gross 
specimen of the pancreatico-duodenectomy (Whipple’s resection) 
with the gallbladder was obtained. The external surface of the 
pancreas showed encapsulation with a grey-white appearance. 
The cut surface revealed variegated areas and hemorrhagic 
regions [Table/Fig-4]. Histopathological examination confirmed the 
diagnosis of a well-differentiated NET of the head of the pancreas, 
Grade 2, with metastasis to a single regional lymph node [Table/
Fig-5]. Immunohistochemistry (IHC) markers were positive for 

[Table/Fig-4]:	 Gross image of the specimen.

[Table/Fig-5]:	 a) 10x image of the specimen showing tumour cells in a trabecu-
lar pattern; b) 40x image of the tumour showing medium sized tumour cells with 
eosinophilic cytoplasm and “salt-and-pepper” chromatin.

[Table/Fig-6]:	 a) Synaptophysin {(Immunohistochemistry (IHC) marker}; 
b) Chromogranin (IHC Marker).

[Table/Fig-3]:	 Mass arising from the pancreas abutting liver.

synaptophysin and chromogranin [Table/Fig-6], and negative for 
beta-catenin and CD10, with Ki67 (5-6%) in multiple hot spots.
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the ultrasound suggested a hepatic mass, the CECT and MRI offered 
conflicting interpretations, pointing towards either a pancreatic or 
hepatic mass with exophytic extension, even raising the possibility 
of Hepatocellular Carcinoma (HCC). Such ambiguity is a recognised 
hurdle in differentiating PNETs from other pancreatic or liver lesions 
due to overlapping radiological features [5,6].

Conventional tumour markers (CEA, CA 19-9, AFP) were 
unremarkable, which is typical as these markers often lack sensitivity 
for PNETs [7]. However, the significantly elevated Chromogranin A 
(CgA) level of 375 ng/mL provided a crucial diagnostic clue. This 
marked elevation strongly suggested a neuroendocrine origin, 
aligning with CgA’s recognised role as a valuable general biomarker 
for NETs [8]. It’s important to acknowledge that CgA can also be 
elevated by other factors (e.g., proton pump inhibitor use, renal 
impairment) [9], but in this patient’s clinical context, its pronounced 
increase strongly supported a NET diagnosis.

PNETs arise from specialised neuroendocrine cells within the 
pancreas. While some are linked to genetic syndromes [10], 
most, like in this patient, are sporadic. The development of 
sporadic PNETs is complex and often involves dysregulation of 
key molecular pathways such as the mTOR pathway (linked to 
mutations in TSC2 and PTEN) and alterations in DAXX/ATRX 
or MEN1 genes [11,12]. Chromogranin A, a protein stored in 
neuroendocrine secretory granules, is released by these tumours, 
and its elevated serum levels reflect the tumour’s secretory activity 
or overall tumour burden [13]. 

The epigastric pain likely stemmed from the tumour’s mass effect. 
Intraoperatively, the observed dense vascularity and adherence to 
the left hepatic artery and celiac plexus are common features of 
NETs, presenting considerable surgical challenges [14].

Regarding routine population-wide screening for sporadic 
PNETs, it is generally not recommended. This stance is primarily 
due to their relatively low incidence, which renders broad 
screening programs economically impractical and prone to high 
false-positive rates [15]. Effective, non-invasive, and cost-efficient 
screening modalities for the general population are currently 
lacking [16]. 

However, targeted screening is essential for individuals at high risk, 
particularly those with inherited genetic syndromes predisposing 
them to NETs (e.g., MEN1, VHL, NF1, TSC). For these groups, 
established surveillance protocols involving biochemical tests 
and regular imaging are crucial for early detection [17]. In our 
symptomatic patient, the challenge was effective diagnosis rather 
than screening, underscoring the importance of vigilance and 
comprehensive investigation when concerning symptoms arise.

In typical practice, somatostatin receptor-based imaging, such 
as Ga-68 DOTATATE PET-CT, is preferred for accurate staging 
and assessment of receptor status [18]. However, in this case, 
due to the unavailability of Ga-68 imaging, Fludeoxyglucose-18 
(FDG)  PET-CT was performed instead. The tumour exhibited 
moderate FDG  uptake, consistent with prior observations that 
intermediate to high-grade PNETs may show FDG avidity [19]. 
While not ideal for well-differentiated tumours, FDG PET provided 
additional insight into tumour metabolism and informed surgical 
planning.

Surgical intervention is the mainstay of treatment for resectable non-
functional PNETs, particularly those larger than 2 cm or involving 
adjacent structures. The goal of surgery is complete resection with 
negative margins, which has been shown to improve overall survival 
[20]. Current guidelines from the European Neuroendocrine Tumour 
Society (ENETS) and the National Comprehensive Cancer Network 
(NCCN) recommend long-term follow-up with periodic imaging 
and tumour marker surveillance, especially for intermediate-grade 
tumours like this one [21].

This case contributes to the existing literature by illustrating the 
unusual presentation of a non-functional PNET in a young female, 
the challenges of limited imaging resources, and the successful 
outcome following complex surgical management.

CONCLUSION(S)
This case exemplifies the diagnostic and therapeutic challenges 
posed by rare NETs. It highlights the need for clinicians to remain 
vigilant for atypical presentations and underscores the critical role 
of advanced imaging and histopathological evaluation in confirming 
the diagnosis. The successful management of this case through 
the Whipple procedure, despite its complexity, emphasises the 
importance of a multidisciplinary approach in achieving favourable 
outcomes. This case serves as a reminder that early identification 
and individualised treatment strategies are pivotal in managing rare 
and challenging malignancies like NET.

REFERENCES
	 Verma SK, Khare R, Singh D. Current perspectives on neuroendocrine tumours. [1]

hLife [Internet]. 2024;2(11):563-75. Available from: http://dx.doi.org/10.1016/j.
hlife.2024.07.006.

	 Sultana Q, Kar J, Verma A, Sanghvi S, Kaka N, Patel N, et al. A comprehensive [2]
review on neuroendocrine neoplasms: Presentation, pathophysiology and 
management. J Clin Med. 2023;12(15):5138. Available from: http://dx.doi.
org/10.3390/jcm12155138.

	 Varas-Lorenzo MJ, Cugat E, Capdevila J, Sánchez-Vizcaíno Mengual E. [3]
Detection of pancreatic neuroendocrine tumours: 23 years of experience. Rev 
Gastroenterol Méx (Engl Ed). 2019;84(1):18-25. Available from: http://dx.doi.
org/10.1016/j.rgmxen.2018.08.001.

	 Halfdanarson TR, Rabe KG, Rubin J, Petersen GM. Pancreatic neuroendocrine [4]
tumours (PNETs): Incidence, prognosis and recent trend toward improved 
survival. Ann Oncol. 2008;19(10):1727-33.

	 Klimstra DS, Modlin IR, Coppola D, Lloyd RV, Suster S. The pathologic [5]
classification of neuroendocrine tumors: A review of nomenclature, grading, 
and staging systems. Pancreas. 2010;39(6):707-12. Available from: https://doi.
org/10.1097/MPA.0b013e3181ec124e.

	 d’Assignies G, Fina P, Bruno O, Vullierme MP, Tubach F, Paradis V, et al. High [6]
sensitivity of diffusion-weighted MR imaging for the detection of liver metastases 
from neuroendocrine tumors: Comparison with T2-weighted and dynamic 
gadolinium-enhanced MR imaging. Radiology. 2013;268(2):390-99. Available 
from: https://doi.org/10.1148/radiol.13121628.

	 Modlin IM, Lye KD, Kidd M. A 5-decade analysis of 13,715 carcinoid tumours. [7]
Cancer. 2003;97(4):934-59.

	 Oberg K, Modlin IM, De Herder W, Pavel M, Klimstra D, Frilling A, et al. [8]
Consensus on biomarkers for neuroendocrine tumour disease. Lancet Oncol. 
2015;16(9):e435-e446. Doi: 10.1016/S1470-2045(15)00186-2. PMID: 
26370353; PMCID: PMC5023063.

	 Berna MJ, Jensen RT. Serum Chromogranin A: An important biomarker for [9]
diagnosis and management of neuroendocrine tumours. Endocrinol Metab Clin 
North Am. 2018;47(3):571-83.

	 Halfdanarson TR, Rabe KG, Rubin J, Petersen GM. Pancreatic neuroendocrine [10]
tumours (PNETs): Incidence, prognosis and recent trend toward improved 
survival. Ann Oncol. 2008;19(10):1727-33.

	 Scarpa A, Chang DK, Nones K, Corbo V, Patch AM, Bailey P, et al. Whole-[11]
genome  landscape of pancreatic neuroendocrine tumours. Nature. 
2017;543(7643):65-71.

	 Jiao Y, Shi C, Edil BH, de Wilde RF, Klimstra DS, Maitra A, et al. DAXX/[12]
ATRX, MEN1, and mTOR pathway genes are frequently altered in pancreatic 
neuroendocrine tumours. Science. 2011;331(6021):1199-203.

	 Wiedenmann B, Franke WW, Kuhn C, Moll R, Gould VE. Synaptophysin: A [13]
marker protein for neuroendocrine cells and neoplasms. Proc Natl Acad Sci U S 
A. 1986;83(10):3500-04.

	 Rinke A, Müller HH, Schade-Brittinger C, Klose KJ, Barth P, Wied M, et al. [14]
Placebo-controlled, double-blind, prospective, randomized study on the effect 
of octreotide LAR in the control of tumour growth in patients with metastatic 
neuroendocrine midgut tumours: A report from the PROMID Study Group. J Clin 
Oncol. 2009;27(28):4656-63.

	 Yao JC, Hassan M, Phan A, Dagohoy C, Leary C, Mares JE, et al. One [15]
hundred years after “carcinoid”: Epidemiology of and prognostic factors for 
neuroendocrine tumours in 35,825 cases in the United States. J Clin Oncol. 
2008;26(18):3063-72.

	 Kvols LK, Moertel CG, O’Connell MJ, Rubin J, Hahn RG. Treatment of the [16]
malignant carcinoid syndrome. Evaluation of a long-acting somatostatin 
analogue. N Engl J Med. 1986;315(11):663-66.

	 Thakker RV, Newey PJ, Walls GV, Bilezikian J, Dralle H, Ebeling PR, et al. Clinical [17]
practice guidelines for multiple endocrine neoplasia type 1 (MEN1). J Clin 
Endocrinol Metab. 2012;97(9):2990-3011.

	 Bauckneht M, Albano D, Annunziata S, Santo G, Guglielmo P, Frantellizzi V, et al. [18]
Somatostatin receptor PET/CT imaging for the detection and staging of pancreatic 
NET: A systematic review and meta-analysis. Diagnostics (Basel). 2020;10(8):598. 
Available from: http://dx.doi.org/10.3390/diagnostics10080598.



Manoj Dongare et al., Neuroendocrine Tumour in a 37-Year-Old Female	 www.jcdr.net

Journal of Clinical and Diagnostic Research. 2025 Aug, Vol-19(8): PD11-PD0141414

Date of Submission: Apr 18, 2025 
Date of Peer Review: May 20, 2025
Date of Acceptance: Jun 19, 2025

Date of Publishing: Aug 01, 2025

Author declaration:
•  Financial or Other Competing Interests:  None
•  Was informed consent obtained from the subjects involved in the study?  Yes
•  For any images presented appropriate consent has been obtained from the subjects.  Yes

PARTICULARS OF CONTRIBUTORS:
1.	 Senior Consultant, General Surgery, Dr. D. Y. Patil Medical College and Hospital, Pune, Maharashtra, India.
2.	 Junior Resident, General Surgery, Dr. D. Y. Patil Medical College and Hospital, Pune, Maharashtra, India.
3.	 Professor and Head, General Surgery, Dr. D. Y. Patil Medical College and Hospital, Pune, Maharashtra, India.
4.	 Associate Professor, General Surgery, Dr. D. Y. Patil Medical College and Hospital, Pune, Maharashtra, India.
5.	 Junior Resident, General Surgery, Dr. D. Y. Patil Medical College and Hospital, Pune, Maharashtra, India.

PLAGIARISM CHECKING METHODS: [Jain H et al.]

•  Plagiarism X-checker: May 18, 2025
•  Manual Googling: Jun 14, 2025
•  iThenticate Software: Jun 17, 2025 (6%)

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Parin Nilesh Patel,
31, Royal Enclave, Behind Zydus Hospital, Thaltej, Ahmedabad-380059, 
Gujarat, India.
E-mail: daringparin@gmail.com

Etymology: Author Origin

Emendations: 6

	 Sahu A, Jefford M, Lai-Kwon J, Thai A, Hicks RJ, Michael M. CAPTEM in [19]
metastatic well-differentiated intermediate to high grade neuroendocrine 
tumours: A single centre experience. J Oncol. 2019;2019:9032753. Available 
from: http://dx.doi.org/10.1155/2019/9032753.

	 Sulciner ML, Clancy TE. Surgical management of pancreatic neuroendocrine [20]
tumours. Cancers (Basel). 2023;15(7):2006. Available from: http://dx.doi.
org/10.3390/cancers15072006.

	 Panzuto F, Lamarca A, Fazio N. Comparative analysis of international guidelines [21]
on the management of advanced non-functioning well-differentiated pancreatic 
neuroendocrine tumours. Cancer Treat Rev. 2024;129(102803):102803. 
Available from: http://dx.doi.org/10.1016/j.ctrv.2024.102803.

http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

