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Abstract
Background Pancreatic cystadenoma coexistent with neuroendocrine tumor is a rare disease which is
reported sporadically.

Case Presentation We herein present one such interesting case in a 67-year old man. There was only one
mass detected preoperatively by different examinations. Endoscopic ultrasound-guided biopsy indicated
a pancreatic neuroendocrine tumor. Therefore, a distal pancreatectomy was performed and the �nal
histopathology revealed two separate masses in the pancreas, one was serious cystadenoma and the
other neuroendocrine tumor.

Conclusions SCA coexistent with PNET is rarely found during clinical practice. The component of PNET
may not be con�rmed until the operation. Based on the recorded cases, the malignant potential, clinical
characteristics, treatment, and prognosis are remaining further researches.

Background
Serous cystadenoma (SCA) of the pancreas is considered a rare pancreatic tumor with low malignancy
and a comparatively good prognosis(1). Associated pancreatic neuroendocrine tumor (PNET) in SCA is
furtherly rare. Heresbach et al reported the �rst case of an endocrine tumor arising in the pancreas with a
separate serous cystadenoma(2). In the present study, we report an interesting case of SCA coexistent
with PNET which was incidentally veri�ed by fast-frozen pathology after resection of SCA. Besides, we
reviewed the previous literatures that reported SCA associated with PNET.

Case Presentation
A 67-year old man had suffered from abdominal pain for nearly 20 years. He had undergone gastric
repair 16 years ago and cholecystectomy 10 years ago. Four years ago, he was diagnosed as chronic
atrophic gastritis with erosion. Enhanced CT found a cystic lesion in the pancreatic tail in the meantime,
which was recommended regular observation due to the small diameter. After standardized treatment in
the department of Digestion, gastric erosion was cured. However, he was still struggled against recurrent
abdominal pain and admitted again. The physical examination and blood tests were unremarkable as
well as the liver function, CA19-9 and colonoscopy. Enhanced CT found an irregular cystic lesion in the
pancreatic tail which was considered as intraductal papillary mucinous neoplasm (IPMN) of branch duct
type. In contract, enhanced MRI indicated that the cystic lesion measured 1.6 cm was �rstly considered
as serous cystadenoma. Then he had an endoscopic ultrasound (EUS) examination that indicated the
presence of low echo lesion in the pancreatic body and tail as IPMN or PNET. Meanwhile, an EUS-guided
biopsy was performed. Interestingly the biopsy considered highly differentiated neuroendocrine tumors.
Although both a G1 PNET <2cm diameter and a small SCA are recommended observation, the patient
�rmly preferred radical resection due to the abdominal pain. Therefore, a laparoscopic operation resecting
the distal pancreas was performed. A frozen section revealed two separate masses which were SCA and
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PNET respectively. Fortunately, the surgical margin was negative. Post-operative recovery was smooth
and the patient was discharged 8 days after surgery.

Final histopathology was in line with frozen pathology. Two masses were seen in the section. The larger
one was SCA measuring 1.2 x 1.0 cm which was composed of the multilocular cystic cubic epithelium
with no heteromorphism. The smaller was PNET (G1) which was located 5 cm away from the larger one
near the resection margin of the pancreas. The diameter was 0.9 cm. Microscopically, the tumor
consisted of cells of relatively uniform size appearing as glandular, cord-like or solid growth. Some of the
nuclei were �lled with vacuoles. The nucleoli were visible and the capillary network was enriched.
Immunohistochemistry showed positive neuron-speci�c enolase (NSE, +) and chromogranin A (CgA, +).

Discussion And Conclusions
So far, pancreatic serous cystadenoma coexistent with neuroendocrine tumor is still a rare pancreatic
disease. To date, cases were reported sporadically(2–5). Our case presented here is a 67-year old man.
Although the ethnic origin is still unveri�ed, it seems women have a higher incidence according to the
literature(3, 6). In the case presented, the pancreatic double tumors were not discovered until the
operation. There was only one mass detected preoperatively by different examinations with different
results. What interesting is CT and EUS indicated that the pancreatic tumor was IPMN, while MRI was
serous cystadenoma. Moreover, EUS biopsy considered highly differentiated neuroendocrine tumors. To
our best knowledge, asymptomatic pancreatic cystic neoplasms with a size of less than 3 cm is
recommended employing a conservative approach(7). According to the European Neuroendocrine Tumor
Society, surgical resection is recommended for PNET > 2 cm(8). However, the patient had been enduring
abdominal pain for a long time and he was �rmly requested for operation. Besides, surgery is still the
treatment of choice due to the signi�cant malignant potential(9). Sharpe et al evaluated 380 PNETs in the
National Cancer Data Base (NCDB). Five-year overall survival was 82.2% in the operation group and
34.3% in the observation group. They concluded that surgical resection provided an overall survival
bene�t for patients with small pancreatic neuroendocrine tumors(10). Finally, a distal pancreatectomy
was performed. The postoperative histopathology discovered the real PNET incidentally which was not
the lesion examined preoperatively. Similarly to the present case, Alasio et al reported a 78-year-old
female case whose neuroendocrine tumor was discovered incidentally after complete resection of the
serous cystadenoma(5). Consequently, the coexistence of two pancreatic tumors is easily misdiagnosed,
so comprehensive evaluation is necessary before surgery.

The association between PNET and SCA remains unknown. One hypothesis is in light of the biphasic
differentiation of the pancreatic ductal stem cells. Indeed, the biphasic differentiation from pancreatic
ductal stem cells to either glandular epithelial or neuroendocrine cell has been found in many pancreatic
tumors(11). While some tumors combine the epithelial and neuroendocrine features within the same
cells, others show the epithelial and neuroendocrine cells developing concurrently within the same
tumor(4). Further researches are still needed to �gure out the association of coexistent PNET and SCA.
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Enhanced CT and MRI are commonly used during the diagnosis of pancreatic diseases. Using these
image examinations, the tumor size and location can be easily veri�ed as well as the anatomical
relationship with surrounding organizations(12). EUS can effectively avoid the interference of intestinal
gas, bone, and subcutaneous fat. Combined with high-frequency probe, a high-de�nition image is formed
and the biopsy puncturing distance shortens. Furthermore, the immunohistochemical technique
contributes to differential diagnosis on the molecular level. Kim Y. W used immunohistochemical studies
dealing with PNET admixed with SCA �rstly in the literature report(1). Neuron-speci�c enolase (NSE) and
chromogranin A (CgA) are always positive in PNET. In the present study, we regret that somatostatin-
receptor imaging, which contributed to exclude distant metastasis, was missed due to lack of necessary
device.

To summarize, SCA coexistent with PNET is rarely found during clinical practice. The component of PNET
may not be con�rmed until operation. Based on the recorded cases, the malignant potential, clinical
characteristics, treatment, and prognosis remain further researches.

Abbreviations
SCA: serous cystadenoma. PNET: pancreatic neuroendocrine tumor. IPMN: pancreatic neuroendocrine
tumor. EUS: endoscopic ultrasound. NSE: neuron-speci�c enolase. CgA: chromogranin A.
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Figure 1

A The pancreatic tumor on enhanced CT. B The pancreatic tumor on enhanced MRI. C The pancreatic
tumor on EUS. D The surgical specimen.
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