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Abstract 
Synchronous pancreatic neuroendocrine tumor (pNET) and 
pancreatic cyst are very rare. Herein, we report a case of 
pNET combined with a pancreatic cyst in a 49-year-old fe-
male. The patient first presented with a complaint of per-
sistent pain in the right upper abdomen. As a follow-up, 
CT scan was performed that showed a solid pNET of 2-cm 
in diameter and a pancreatic cyst of 5-cm in the tail. Then, 
the subsequent distal pancreatomy with splenectomy was 
performed. The tumor histologically diagnosed with a cystic 
pancreatic neuroendocrine tumor. Therefore, it is critical to 
get a deep insight into this seldom tumor. Surgery remains 
the standard option of treatment for pNET.
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1. Introduction
Pancreatic neuroendocrine tumors(pNETs), a subgroup of 
neuroendocrine neoplasms, are different from pancreat-
ic adenocarcinoma due to the distinctive biological behav-
ior[1], accounting for 1%~2% of primary pancreatic tumors. 
From the perspective of tumor secretion function and hor-
mone-related symptoms, these tumors can be classified as 
“functional tumors” and “non-functional tumors”. Where-
ases, based on the genetic characteristics of tumors, they 
are divided into “sporadic tumors” and “genetically related 
tumors”. pNETs are mostly solid, and solid cystic changes 
may also occur[2]. Pancreatic cysts are usual in pancreatic 
diseases and the morbidity increases with age[3], mostly de-
tected accidently depended on noninvasive imaging[4]. Pan-
creatic cysts are divided into several types. Some types may 

have malignant potential, while others are benign, and even 
cysts with malignant potential rarely develop into cancer[5]. 
Although various solitary pancreatic tumors are common, 
pNETs have been less depicted in association with a pancre-
atic cyst. However, most cystic pNETs combined with pancre-
atic cyst showed no clinical symptoms of abnormal hormone 
secretion, and their imaging manifestations were easily mixed 
up with other pancreatic cystic tumors, making accurate pre-
operative diagnosis challenging. Given the high heterogeneity 
and infrequency of this type of tumor, the clinical pathway, 
the treatment methods, and the combination of protocols are 
complex and diverse. Meanwhile, with the rapid progress of 
clinical and basic research, the standardized diagnosis and 
treatment of this disease are still being improved. Previous-
ly, there were a few reported about this disease. Herein, we 
report a case of pNET combined with a pancreatic cyst to im-
prove the clinician’s knowledge of this rare disease.

2.Case report
A 49-year-old female presented to the department of Hepat-
ic-Biliary-Pancreatic Surgery with pain in the right upper ab-
domen over the last three months, affecting the waist and 
back. She denied fever or jaundice. Her past medical history 
included hypertension for three years, and she regularly takes 
loradipine. On an examination, she showed slight pain in the 
epigastrium.  Laboratory findings, including aspartate amino-
transferase, alanine aminotransferase, amylase, carcinoem-
bryonic antigen, carbohydrate antigen 19-9, and α-fetoprotein 
protein, were within normal ranges. An abdominal ultrasound 
found a 2-cm solid tumor in the pancreatic body and a 5-cm 
cystic lesion in the pancreatic tail end. She underwent an 
enhanced computed tomography (CT), which revealed the 
possibility of benign pNET associatied with pancreatic cyst 
(figure 1). On follow-up MRI abdomen, there are nodules of 
blood supply in the pancreatic body and a cystic lesion in the 
tail, with obstructive pancreatic atrophy and dilatation of the 
main pancreatic duct, similar to the CT scan result. Then, dis-
tal pancreatomy with splenectomy was performed assisted by 
Leonardo’s robot (figure 2). The final diagnosis of pNET G1 and 
synchronous pancreatic cystic change in the pancreatic tail 
was confirmed by histopathology (figure 3). No lymph node 
metastases were detected. The patient received no adjuvant 
therapy. A progression-free survival, as shown by CT, was ob-
tained for two months.

3.Discussion 
The concurrent occurrence of various kinds of tumors in pan-
creatic is clinically uncommon[6]. The case presented here un-
derlined that a pancreatic cyst, a common benign lesion, can 
be associated with inapparent simultaneous pNETs. This kind 
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of disease tends to occur in middle-aged people and is slight-
ly more common in women[7]. Moreover, the patient in our 
case is a middle-aged woman, which is similar to the literature 
report. The pancreatic cyst is more likely to occur in the tail 
of the pancreas[8]. Nineteen cases of cystic and solid pNETs 
were reported, mostly located in the body of the pancreatic 
body[9]. In our case, the pNET was located in the body of the 
pancreatic, and the pancreatic cyst occurred in the tail of the 
pancreatic, which is in well agreement with the result in the 
previous literature. 
The understanding of the pathological mechanism of cystic 
degeneration is also critical for diagnosing pNETs combined 
with a pancreatic cyst from cyst pNETs. In cyst pNETs, lique-
faction and infarction were the main reasons for the forma-
tion of cystic lesions, and the degeneration of the tumor is 
accompanied by the formation of the surrounding fibrous 
capsule, which blocks the blood supply of the tumor, leading 
to internal ischemia and necrosis of the tumor[10]. However, 
in the current case, the pancreatic cyst was caused by cystic 
dilation of the distal pancreatic duct or acinar due to obstruc-
tion of the pancreatic duct by the solid pNET without necrosis 
confirmed by pathological diagnosis. The inner wall of the re-
tention cyst is a monolayer of cubic or flat epithelial cells with 
clear cystic fluid.
Traditional imaging methods, including ultrasound, enhanced 
computed tomography (CT), and magnetic resonance imaging 
(MRI) are commonly used to diagnose pNETs and pancreatic 
cyst[11]. However, these methods have limited efficacy in the 
localization and staging of pNETs and the classification of a 
pancreatic cyst. Most pNETs express somatostatin receptors, 
so radionuclide labeled somatostatin analogs can be applied 
for tumor imaging[12]. Given the large proportion of cystic 
tumors, it is easy to be confused with other pancreatic cystic 
tumors, such as cystic pNETs, resulting in misdiagnosis. We 
should take some entities that can simulate it into consider-
ation. Endoscopic ultrasound (EUS) and EUS-fine-needle aspi-
ration (FNA) are beneficial for preoperative diagnosis of sus-
picious pNETs[13, 14]. Previous studies also elucidated that 
EUS-FNA with cyst fluid analysis can accurately diagnose indi-
vidual sorts of pancreatic cysts and guide us to make a thera-
peutic decision in patients with pNETs and pancreatic cyst[15, 
16]. Therefore, EUS—FNA should be considered for further 
diagnosis in patients whose clinical manifestations and CT 
or MRI are challenging to diagnose and cannot exclude this 
simultaneous disease. In the present case, the tumor was de-
tected by imaging techniques as masses and the diagnosis is 
mainly based on CT and MRI. Accurate pathological diagnosis 
is the cornerstone of the clinical decision of pNETs and pan-
creatic cyst. The report of our case revealed that the tumor is 
non-functional and solid. The immunohistochemical result of 
current patient showed that, there were no microscopic sat-
ellite lesions and surrounded invasion and lymphatic metas-
tasis. Features and the tumors presented as solitary masses 
with no extrahepatic involvement. 
Compared with solitary pancreatic tumors, it is critical to per-
form surgical resection on multiple tumors, even when they 

are benign. Surgery is the main treatment for this simultane-
ous disease and radical surgical resection is the only choice 
for long-term survival. The main surgical strategy is distal 
pancreatectomy according to the location and nature of tu-
mors[17]. Paiella et al. showed that cystic lesions were mostly 
located in the tail of the pancreas and solid lesions were like-
ly to locate in the head and body of the oancreas[18]. Given 
the location of the tumor in the tail and body of the pancre-
as, we conducted resection of the body and tail of pancreas 
and splenectomy assisted by Leonardo’s robot. There were 
no postoperative complications occurred, and the recovery 
was well. Due to the degree of proliferation of tumor cells, 
pNETs can be classified into three levels, including G1, G2, and 
G3, and the lower the grade, the less invasive it is[19]. Tumor 
size is considered to be a key factor in assessing the biological 
behavior and risk of recurrence of pNETs, and tumors with 
length longer than 2.0cm are more aggressive[20]. In our 
case, the degree of proliferation of pNET is G1 and its size is 
just 2.0cm. Considering the relatively mild biological behavior 
of pNETs and pancreatic cysts, there are no guidelines to rec-
ommend postoperative adjuvant therapy for these patients 
undergoing radical surgery. Thus, the prognosis is optimistic 
compared with other malignant pancreatic tumors.
To sum up, pNETs combined with pancreatic cysts are scarce. 
Being aware of pNETs and pancreatic cysts can improve the 
management and diagnosis of this entity and surgery is the 
main effective strategy for treatment. In the future, more 
clinical and basic researches will be required to explore the 
characteristic of this type of disease, which can optimize their 
therapeutic procedures and promote the establishment of 
standardized diagnosis and treatment strategies.
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Figures

Figure 1: Examples of contrast-enhanced computed tomog-
raphy (CT) images of the patient with pNET and pancreatic 
cyst (A and B). CT imaging demonstrates a well-defined mass 
of 2cm in size centered in the tail of the pancreas with en-
hancement and a 5cm cystic change lesion in the tail of the 
pancreas with low density.

Figure 2: Macroscopic findings of the resected specimen (A). 
The section of the mass in the body of the pancreas showed 
a pale and solid nodule with clear boundary. The section of 
the pancreatic tail is characterized by single cystic change and 
smooth capsule wall (B)

Figure 3: Pathological images showed cellular smears of clas-
sic neuroendocrine cells and pancreatic retention cyst (A and 
B).
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