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Article / Clinical Case Report

ABSTRACT

The pancreatic neuroendocrine tumors (PanNETs) most commonly present as solid neoplasms; however, very rarely, they 
may present primarily as cystic neoplasms. Most of the cystic PanNETs are non-secreting tumors, and the radiological 
features are not well defined. Hence pre-operative diagnosis is usually challenging and the tumors are misdiagnosed as 
mucinous cystic neoplasms, intraductal papillary mucinous neoplasms, serous cystic neoplasms, solid pseudopapillary 
neoplasms, and non-neoplastic cysts. However, the management depends on the accurate diagnosis of these cystic 
lesions, which poses a dilemma. Herein, we report the case of a cystic PanNET in the tail of the pancreas, which was 
clinically and radiologically misdiagnosed as a mucinous cystic neoplasm. This case is reported to highlight this issue to the 
medical community regarding the diagnostic difficulty in such rare non-functioning pancreatic neuroendocrine tumors. 
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Pancreatic neuroendocrine tumors (PanNETs) 
are rare and constitute approximately 5% of the 
pancreatic neoplasm, with a prevalence of 0.2–2 cases 
per million persons per year.1 Recent advances in 
radiographic and endoscopic imaging have improved 
their detection.2 Previously, PanNETs were classified 
into functioning/syndromic NETs and nonfunctioning/
non-syndromic NETs based on clinical syndromes 
owing to hormone hypersecretion. However, since 
2017, the WHO classification of the PanNETs were 
based on their proliferative activity.3 The majority of 
the PanNETs are nonfunctioning (30%–40%), which 
poses a great challenge in preoperative diagnosis. 
Radiological features are also often nonspecific; 
hence, preoperative diagnosis is hardly achieved. These 
tumors are mostly solid; however, they can—rarely—be 

cystic, which makes the preoperative diagnosis even 
more impossible.4,5 The cystic change can be due 
to cystic degeneration in a large tumor, or tumor 
necrosis. Similar biological behavior and malignant 
potential between the solid and the cystic PanNETs 
might support this hypothesis. In larger series, it 
has been demonstrated that cystic PanNETs present 
in the lower stage with a lesser rate of lymph node 
and distal metastasis than their solid counterpart.6,7 
Ligneau et al.8 published an extensive series comprising 
50 cases of cystic PanNETs, most of which were 
non-functioning. Herein, we present the case of a 
cystic PanNET in a 48-year-old man who presented 
as a surgical emergency with severe abdominal pain, 
radiating to the back. The radiological evaluation 
depicted a cystic lesion in the tail of the pancreas.
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CASE REPORT

A 48-year-old male patient presented to the 
surgical emergency department with diffuse, colicky, 
abdominal pain and obstipation over the last 2 days. 
He denied fever or jaundice. His past medical history 
included diabetes mellitus, which was under control 
with oral hypoglycemic medication, and a similar 
pain crisis that started 2 weeks ago, which was 
relieved with oral analgesics prescribed by his GP. 
His physical examination was normal, except for 
the presence of diffuse abdominal tenderness. 
Biochemical and serological investigations were: 
serum lipase-63U/L (reference range [RR]; 0–160U/L), 
serum amylase‑52U/L (RR up to 140U/L), serum 
chromogranin 85.35 ng/mL (RR <93 ng/mL) and serum 
gastrin 60.9pg/mL (RR <100 pg/mL). Random blood 

sugar and liver function tests were within normal 
limits. Endoscopic ultrasonography showed a normal 
pancreatic duct along with a cystic lesion of 3 × 2 cm in 
the tail of the pancreas, which was confirmed by upper 
abdominal ultrasonography. A contrast-enhanced 
computed tomography (CT) scan was subsequently 
done, which showed a well-defined cystic lesion in 
the tail of the pancreas with a small enhancing mural 
nodule (Figure 1A). The contrast-enhanced magnetic 
resonance imaging (MRI) characterized the lesion 
with a hyperintensity of the signal on T2-weighted 
images, and hypointensity on T1-weighted images with 
internal septations and an enhancing mural nodule 
(Figure 1B, C, and D).

The remaining pancreatic parenchyma was normal, 
and the pancreatic duct was not dilated. Based on the 
imaging study, a diagnosis of a cystic tumor of the 

Figure 1. A – Axial contrast-enhanced computed tomography scan showing a cystic lesion in the tail of the 
pancreas (arrow) with a small mural nodule. Axial T2-weighted fat-saturated (B), axial T1-weighted (C), and axial 
contrast‑enhanced (D) magnetic resonance images showing a cystic lesion (arrow) in the tail of the pancreas with 
internal septations and a mural nodule.
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pancreas—possibly mucinous cystic neoplasm—was made. 
The patient was prepared for elective surgery. A distal 
pancreatectomy, splenectomy, and cholecystectomy were 
performed. Grossly, a well‑circumscribed multi-cystic 
lesion measuring 3 × 2 × 1 cm was identified in the tail 
of the pancreas (Figure 2).

Histopathological examination of the cyst wall 
showed a fibrocollagenous cyst wall infiltrated by a 
tumor. The tumor cells were arranged in nests and 
ribbons, with a solid focal pattern, and were small, 
monomorphic with granular nuclear chromatin 

and abundant granular eosinophilic cytoplasm 
(Figures 3 and 4A). No atypical mitosis was identified. 
Further, immunohistochemistry showed positivity 
for synaptophysin (Figure 4B) and chromogranin 
(Figure 4C). The Ki-67 labeling index was 3% in the 
highest proliferating areas (Figure 4D). Based on these 
features, a diagnosis of neuroendocrine tumor Grade 2 
with cystic change was suggested. The postoperative 
period was uneventful, and the patient was discharged 
on the fourth postoperative day. He remains under 
close follow-up and is currently doing well.

Figure 2. Gross appearance of the pancreatic tumor. A well-circumscribed cystic lesion measuring 3 × 2 × 1 cm is 
depicted in the tail of the pancreas.

Figure 3. Photomicrograph of the cystic tumor showing a large cystic tumor with a focal lobular arrangement of 
tumor cells in the cyst wall (H&E, 4X).
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DISCUSSION

Since the first description of a cystic PanNET by 
Thigpen in 1940,9 the debate on whether this is a 
separate entity or an NET with secondary degenerative 
changes remains unsolved. The cystic PanNET 
comprises only 2%–8% of all resected pancreatic 
cystic neoplasms.10-12 Kamisawa et al.13 proposed 
that the slow-growing PanNETs develop a fibrous 
capsule, which eventually restricts the tumor blood 
supply, resulting in infarction and necrosis, ultimately 
leading to the formation of the cyst. Iacono et al.14 
and Takeshita et al.15 proposed that bleeding within 
this vascular tumor may be the reason behind the 
cyst formation. Buetow et al.16 hypothesized that the 
presence of a cystic change or necrosis was correlated 
with the large tumor size (mean 7.9 cm), based on 
their series of 133 cases of PanNETs. In contrast, our 

index case presented a tumor size of 3.5 cm at its 
longest axis, and we did not identify any residual area 
of necrosis.

Cystic PanNETs can be sporadic, nonfunctioning, 
and solitary; they are discovered incidentally and seen 
in the sixth or seventh decade of life with a relatively 
equal sex distribution.7,17 The tumors associated with 
MEN type 1 syndrome, occur in younger patients, are 
usually multiple, and glucagon-producing.18 The cystic 
PanNETs were commonly identified in the pancreatic 
tail, whereas the solid counterparts are commonly found 
in the pancreatic head by Singhi et al.4 Most of these 
cystic PanNETs have a single, thin-walled locule, which 
is centrally or eccentrically placed and is surrounded by 
a rim of neoplastic parenchyma. These cysts contain 
a clear-to-straw-colored fluid, while the larger cysts 
content is hemorrhagic. Like the index case, tumor 
necrosis, perineural or vascular invasion, regional lymph 

Figure 4. Photomicrographs of the tumor. A – Lobular arrangement of tumor cells (H&E, 40X); B – Immunopositivity 
for synaptophysin (40X); C – Immunopositivity for chromogranin (40X); D – Ki-67 labeling 3% (40X). 



Kumar T, Gupta B, Das P, Madhusudhan KS

5-6Autops Case Rep (São Paulo). 2020;﻿10(3):e2020171

node metastases, and synchronous distant metastases 
are not evident compared to solid PanNETs.4 According 
to the American Joint Committee on Cancer’s Cancer 
Staging Manual (7th edition)19 prognostic staging 
system and the European Neuroendocrine Tumor 
Society, cystic PanNETs have a lower pathological stage 
and show low Ki-67 proliferation index compared to 
solid PanNETs. Precise preoperative diagnosis with 
conventional axial imaging, such as CT and MRI are 
challenging. The differential diagnoses considered in 
the literature comprise (i) mucinous cystic neoplasms; 
(ii) intraductal papillary mucinous neoplasms; (iii) serous 
cystic neoplasms; (iv) solid pseudopapillary neoplasms; 
(v) acinar cell carcinoma; and (vi) non-neoplastic cysts, 
including simple cysts and pseudocysts.7,20 As the 
clinical management of different cystic neoplasms of 
the pancreas varies, preoperative diagnosis is of the 
utmost importance. In recent times newer diagnostic 
modalities, such as endoscopic ultrasound coupled 
with fine-needle aspiration, have been utilized in an 
attempt to preoperatively diagnose cystic pancreatic 
lesions. This new diagnostic modality not only 
renders the exact anatomical details of these lesions, 
but also enables the cytological, biochemical, and 
immunocytological analysis. Recently, a subset of 
tumors harboring mutations within the mammalian 
target of rapamycin pathway was identified. Everolimus, 
a TOR pathway inhibitor, has thus been shown to 
increase progression‑free survival in a subset of PanNET 
patients.21

In summary, cystic PanNETs are a distinctive 
subgroup of PanNETs with unique clinical and 
pathologic features. Because of their cystic nature, 
these neoplasms often pose a diagnostic dilemma for 
the gastroenterologists, radiologists, and pathologists. 
Hence, awareness of this entity can aid the correct 
diagnosis. Upcoming genetic studies might also clarify 
new ways on the pathogenesis and possible treatment 
strategies for these neoplasms.

REFERENCES

1.	 Solcia E, Capella C, Kloppel G. Tumours of the pancreas. 
AFIP: Atlas of tumor pathology. Fascicle 20. 3rd ed. 
Washington: Armed Forces Institute of Pathology; 1997. 
p. 145-209.

2.	 M o d l i n  I M ,  O b e r g  K ,  C h u n g  D C ,   e t   a l . 
Gastroenteropancreatic neuroendocrine tumours. Lancet 
Oncol. 2008;9(1):61-72. http://dx.doi.org/10.1016/
S1470-2045(07)70410-2. PMid:18177818.

3.	 Lloyd RV, Osamura RY, Kloppel G, Rosai J, editors. WHO 
classification of tumours of endocrine organs. 4th ed. 
Lyon: IARC; 2017.

4.	 Singhi AD, Chu LC, Tatsas AD, et al. Cystic pancreatic 
neuroendocrine tumors: a clinicopathologic study. Am 
J Surg Pathol. 2012;36(11):1666-73. http://dx.doi.
org/10.1097/PAS.0b013e31826a0048. PMid:23073325.

5.	 Kawamoto S, Johnson PT, Shi C,  et  al. Pancreatic 
neuroendocrine tumor with cystlike changes: evaluation 
with MDCT. AJR Am J Roentgenol. 2013;200(3):W283-90. 
http://dx.doi.org/10.2214/AJR.12.8941. PMid:23436873.

6.	 Gaujoux S, Tang L, Klimstra D,  et al. The outcome of 
resected cystic pancreatic endocrine neoplasms: a case-
matched analysis. Surgery. 2011;151(4):518-25. http://
dx.doi.org/10.1016/j.surg.2011.09.037. PMid:22088817.

7.	 Goh BK, Ooi LL, Tan YM,  et  al. Clinico-pathological 
features of cystic pancreatic endocrine neoplasms and 
a comparison with their solid counterparts. Eur J Surg 
Oncol. 2006;32(5):553-6. http://dx.doi.org/10.1016/j.
ejso.2006.02.017. PMid:16580809.

8.	 Ligneau B, Lombard-Bohas C, Partensky C, et al. Cystic 
endocrine tumors of the pancreas: Clinical, radiologic, and 
histopathologic features in 13 cases. Am J Surg Pathol. 
2001;25(6):752-60. http://dx.doi.org/10.1097/00000478-
200106000-00006. PMid:11395552.

9.	 Thigpen FMA. Pathologic study of cysts of the pancreas. 
Rochester, MN: University of Minnesota; 1940.

10.	Goh BK, Tan YM, Cheow PC,  et  al. Cystic lesions of 
the pancreas: an appraisal of an aggressive resectional 
policy adopted at a single institution over 15 years. Am 
J Surg. 2006;192(2):148-54. http://dx.doi.org/10.1016/j.
amjsurg.2006.02.020. PMid:16860621.

11.	Goh BK, Tan YM, Cheow PC,  et al. Cystic neoplasms 
of the pancreas with mucin-production. Eur J Surg 
Oncol. 2005;31(3):2827. http://dx.doi.org/10.1016/j.
ejso.2004.12.007. PMid:15780564.

12.	Warshaw AL, Compton CC, Lewandrowski K, Cardenosa 
G, Mueller PR. Cystic tumors of the pancreas. New clinical, 
radiologic and pathologic observations in 67 patients. 
Ann Surg. 1990;212(4):432-45, discussion 444-5. http://
dx.doi.org/10.1097/00000658-199010000-00006. 
PMid:2171441.

13.	Kamisawa T, Fukayama M, Koike M, Tabata I, Okamoto 
A. A case of malignant cystic endocrine tumor of 
the pancreas. Am J Gastroenterol. 1987;82(1):86-9. 
PMid:3799587.

14.	Iacono C, Serio G, Fugazzola C, et al. Cystic islet cell tumors 
of the pancreas. Int J Pancreatol. 1992;11(3):199-208. 
http://dx.doi.org/10.1007/BF02924187. PMid:1325529.

15.	Takeshita K, Furui S, Makita K,  et  al. Cystic islet cell 
tumours: radiologic findings in three cases. Abdom 
Imaging. 1994;19(3):225-8. http://dx.doi.org/10.1007/
BF00203512. PMid:8019348.

https://doi.org/10.1016/S1470-2045(07)70410-2
https://doi.org/10.1016/S1470-2045(07)70410-2
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18177818&dopt=Abstract
https://doi.org/10.1097/PAS.0b013e31826a0048
https://doi.org/10.1097/PAS.0b013e31826a0048
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23073325&dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/23436873?dopt=Abstract
https://doi.org/10.2214/AJR.12.8941
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23436873&dopt=Abstract
https://doi.org/10.1016/j.surg.2011.09.037
https://doi.org/10.1016/j.surg.2011.09.037
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22088817&dopt=Abstract
https://doi.org/10.1016/j.ejso.2006.02.017
https://doi.org/10.1016/j.ejso.2006.02.017
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16580809&dopt=Abstract
https://doi.org/10.1097/00000478-200106000-00006
https://doi.org/10.1097/00000478-200106000-00006
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11395552&dopt=Abstract
https://doi.org/10.1016/j.amjsurg.2006.02.020
https://doi.org/10.1016/j.amjsurg.2006.02.020
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16860621&dopt=Abstract
https://doi.org/10.1016/j.ejso.2004.12.007
https://doi.org/10.1016/j.ejso.2004.12.007
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15780564&dopt=Abstract
https://doi.org/10.1097/00000658-199010000-00006
https://doi.org/10.1097/00000658-199010000-00006
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2171441&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2171441&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3799587&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3799587&dopt=Abstract
https://doi.org/10.1007/BF02924187
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1325529&dopt=Abstract
https://doi.org/10.1007/BF00203512
https://doi.org/10.1007/BF00203512
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8019348&dopt=Abstract


The rare case of a cystic pancreatic neuroendocrine tumor

6-6 Autops Case Rep (São Paulo). 2020;﻿10(3):e2020171

16.	Buetow PC, Parrino TV, Buck JL, et al. Islet cell tumors 
of the pancreas: pathologic-imaging correlation 
among size, necrosis and cysts, calcification, malignant 
behavior, and functional status. AJR Am J Roentgenol. 
1995;165(5):1175-9. http://dx.doi.org/10.2214/
ajr.165.5.7572498. PMid:7572498.

17.	Deshpande V, Lauwers GY. Cystic pancreatic endocrine 
tumor: a variant commonly confused with cystic 
adenocarcinoma. Cancer. 2007;111(1):47-53. http://
dx.doi.org/10.1002/cncr.22422. PMid:17173321.

18.	Le Bodic MF, Heymann MF, Lecomte M,  et  al. 
Immunohistochemical study of 100 pancreatic tumors 
in 28 patients with multiple endocrine neoplasia, type 
I. Am J Surg Pathol. 1996;20(11):1378-84. http://

dx.doi.org/10.1097/00000478-199611000-00009. 
PMid:8898842.

19.	Edge SB, Byrd DR, Compton CC,  et  al. AJCC cancer 
staging manual. New York: Springer; 2010.

20.	Schwartz RW, Munfakh NA, Zweng TN, Strodel WE, Lee 
E, Thompson NW. Nonfunctioning cystic neuroendocrine 
neoplasms of the pancreas. Surgery. 1994;115(5):645-9. 
PMid:8178265.

21.	Jiao Y, Shi C, Edil BH,  et  al. DAXX/ATRX, MEN1, and 
mTOR pathway genes are frequently altered in pancreatic 
neuroendocrine tumors. Science. 2011;331(6021):1199-
203. http://dx.doi.org/10.1126/science.1200609. 
PMid:21252315.

Authors’ contributions: All authors equally contributed for the manuscript conception, proofread the final 
version, and approved it for publication.

The authors retain informed consent signed by the patient.

Conflict of interest: None

Financial support: None

Submitted on: March 20th, 2020 
Accepted on: March 30th, 2020

Correspondence  
Tarun Kumar 
Department of Pathology - All India Institute of Medical Sciences 
Phulwarisharif, Patna, Bihar,India  
Pin code: 801507 
Phone: +91 (88) 6046-0607  
drtarunkumar1998@gmail.com

https://doi.org/10.2214/ajr.165.5.7572498
https://doi.org/10.2214/ajr.165.5.7572498
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7572498&dopt=Abstract
https://doi.org/10.1002/cncr.22422
https://doi.org/10.1002/cncr.22422
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17173321&dopt=Abstract
https://doi.org/10.1097/00000478-199611000-00009
https://doi.org/10.1097/00000478-199611000-00009
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8898842&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8898842&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8178265&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8178265&dopt=Abstract
https://doi.org/10.1126/science.1200609
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21252315&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21252315&dopt=Abstract

