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Abstract 

A presumed benign cystic tumor in the pancreatic head had been pointed out to a 78-year-

old man 4 years ago. In addition to no communication between the tumor and the main pan-

creatic duct, magnetic resonance imaging showed that the cystic fluid was serous. Gradual 

tumor enlargement from 2.1 to 4.0 cm urged us to resect the tumor. In order to safely enucle-

ate the tumor, we preoperatively placed a pancreatic duct stent and covered the pancreatic 

parenchyma with a polyglycolic acid sheet, fibrin glue, and thrombin after tumor enucleation. 

The patient postoperatively developed grade B pancreatic fistula but recovered with antibiotics 

therapy. Postoperative computed tomography showed successful preservation of the main 

pancreatic duct. Pathological study showed a well-defined tumor mainly composed of loosely 

textured and S-100-positive spindle cells with abundant and hyalinized blood vessels in the 

cystic walls with palisading spindle cells, leading to the diagnosis of Antoni B schwannoma. 

The patient was discharged on the 11th day after operation. Both pancreatic duct stunting and 

covering the exposed pancreatic parenchyma with a polyglycolic acid sheet, fibrin glue, and 

thrombin are feasible measures to enucleate large benign tumors in the pancreatic head. 

 © 2021 The Author(s) 
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Introduction 

Widespread use of cross-sectional imaging has facilitated the diagnosis of pancreatic tu-
mors in patients without any symptoms. In addition, multidetector-row computed tomogra-
phy (CT) and magnetic resonance imaging (MRI) have enabled us to evaluate the shape, size, 
site, and even gross configuration (e.g., intraductal, cystic, or solid) of pancreatic tumors, lead-
ing to the possible observation of presumed benign pancreatic tumors without immediate sur-
gical intervention. 

Schwannomas are benign tumors comprised of neoplastic Schwann cells, mainly arising 
from cranial, spinal, or peripheral nerves [1]. Patients generally present a soft tissue mass with 
no symptoms or with various symptoms, based on the affected nerves and tumor size, such as 
hearing loss, tinnitus, facial numbness, pain, focal neurological findings, or mass effect. Pre-
operative diagnosis, however, is often difficult due to the lack of characteristic image findings 
of schwannomas. 

Here, we report an extremely rare case of a large schwannoma in the pancreatic head, 
being successfully treated both with tumor enucleation after pancreatic duct stenting and a 
unique stump measure. 

Case Report 

A 78-year-old man with a presumed benign cystic pancreatic tumor was referred to our 
hospital. CT showed a well-defined oval cystic mass, 21 × 20 mm in size. Follow-up CTs 
showed gradual tumor enlargement, i.e., 40 × 34 mm, in 4 years (Fig. 1). MRI also showed a 
mass with hypointensity on T1-weighted image and marked hyperintensity on T2-weighted 
image (Fig. 2), suggesting the presence of serous fluid in the tumor. Positron emission tomog-
raphy/CT showed a slight accumulation (standardized uptake value max. of 2.0) in the tumor. 
Magnetic resonance cholangiopancreatography showed no communication between the tu-
mor and the main pancreatic duct (Fig. 2), negating the diagnosis of pancreatic intraductal 
papillary mucinous neoplasm (IPMN). Endoscopic ultrasound (EUS) showed an oval cystic 
mass with septal walls. Due to the tumor enlargement, we then judged the tumor should be 
pathologically examined under the presumed diagnosis of serous neoplasm (SN) or some 
other benign neoplasm of the pancreas. To safely enucleate the tumor, we preoperatively 
placed a pancreatic duct stent. In the operation, we found the tumor to be adhering to but 
surgically detachable from the duodenum and omentum. We successfully enucleated the tu-
mor without macroscopically damaging both the cystic wall and the pancreatic main duct. To 
further prevent postoperative pancreatic fistula, we covered the exposed pancreatic paren-
chyma with a polyglycolic acid sheet, fibrin glue, and thrombin after tumor enucleation. Post-
operative pathological study showed a well-defined tumor mainly composed of loosely tex-
tured spindle cells with abundant and hyalinized blood vessels in the cystic walls with pali-
sading spindle cells. Immunohistochemical studies showed extremely high positivity of S-100 
and negativity of CD117, CD34, DOG-1, caldesmon, and SMA, leading to the diagnosis of Antoni 
B type schwannoma of the pancreas (Fig. 3). Moderate pancreatic fistula, i.e., International 
Study Group on Pancreatic Fistula (ISGPF) Grade B, was observed but successfully managed 
with antibiotics administration. Postoperative abdominal CT showed that the main pancreatic 
duct, though being very close to the resection stump, was safely preserved. The patient was 
discharged on the 11th day after the operation and complained of no symptoms for 3 months. 
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Discussion 

Cystic components can be seen in various diseases of the pancreas, such as acinar cystic 
transformation, SN, mucinous cystic neoplasm, and IPMN. As magnetic resonance cholangi-
opancreatography clearly showed no communication between the pancreatic main duct and 
the tumor, we could easily exclude the possibility of IPMN [2]. In addition, due to the intensity 
patterns on MRI, we could evaluate the fluid in the presumed cystic tumor not as mucinous 
but as serous. We, therefore, could also exclude the possibility of mucinous cystic neoplasm 
preoperatively. Acinar cystic transformation generally predominates in females and forms 
multilocular cystic masses but can also occur in males and form unilocular cystic masses [3]. 
SNs of the pancreas tend to arise in the pancreatic body and tail but can occur anywhere in 
the pancreas. In addition, SNs generally present with a solitary mass but can also present with 
multilocular masses [4]. 

EUS-guided fine needle aspiration (FNA) is a useful modality for obtaining a tissue diag-
nosis [5] and seemed to be an attractive measure in this case. We, however, did not perform 
EUS-guided FNA in this case due to the following two reasons. Firstly, negative study of EUS-
guided FNA could not rule out the presence of malignant foci in the tumor. Secondly, enlarging 
tumor implied the high pressure of the cystic portion, leading to the possible dissemination of 
malignant cells, if present. Compared to mucinous cystic neoplasms of the pancreas, malignant 
SNs are extraordinarily rare, but serous cystadenocarcinomas have been reported [6]. We, 
therefore, were forced to move on to surgical pathologic study. 

In the gastrointestinal organs, schwannomas are far more prevalent in the stomach and 
rare in the esophagus, colon, and rectum [7]. Pancreatic schwannoma is extremely rare and 
lacks typical clinical features and imaging findings except for the sharp delineation from the 
adjacent tissue or organs. Cystic formation, often seen in Antoni B schwannoma, and tumor 
enlargement made it difficult to diagnose and treat the presumably benign tumor. In addition, 
tumor size and location further complicated the resection of the tumor. 

Less invasive surgeries, i.e., distal (subtotal) pancreatectomy and central pancreatectomy 
[8, 9], are feasible approaches to pancreatic tumors in the pancreatic body or tail. Pancreati-
coduodenectomy (PD) is a standard technique for tumors in the pancreatic head except for 
small and pedunculated, i.e., easily resectable, benign tumors. An eventful postoperative 
course was reported in a case of pancreatic head schwannoma treated with PD using a stand-
ard Whipple procedure [10]. We, therefore, initially planned enucleation followed by PD as a 
second operation just in case of histologically proven malignant tumor on routine histological 
evaluation. Enucleation of large tumors in the pancreatic head naturally leads to high possi-
bility of damaging the main pancreatic duct. Preoperative pancreatic duct stenting enabled us 
to exactly identify the pancreatic duct, leading to the safer preservation of the main pancreatic 
duct. Covering the exposed parenchyma using a polyglycolic acid sheet, fibrin glue, and throm-
bin is often performed in lung operations, effectively preventing postoperative air leakage 
[11]. Both preoperative pancreatic duct stenting and covering the exposed pancreatic paren-
chyma with these materials are very useful measures to enucleate large presumably benign 
tumors in the pancreatic head. 

In conclusion, an extremely rare case of large pancreatic head schwannoma was success-
fully diagnosed and treated with enucleation. Pancreatic main duct stenting and parenchymal 
covering using a polyglycolic acid sheet are useful measures to enucleate large benign tumors 
in the pancreatic head. Further studies are warranted to evaluate our enucleation techniques 
for presumably benign but pathologic study-requiring larger tumors in the pancreatic head. 
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Fig. 1. Computed tomography (CT) around the pancreas. a, b Preoperative CT showed an oval cystic mass 

(asterisk) very close to the pancreatic duct stent (arrows). c Postoperative CT showed successful enuclea-

tion of the tumor without pancreatic duct damage. Resection stump (arrowhead) was very close to the 

stent (arrow). 
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Fig. 2. Magnetic resonance imaging (MRI) of the tumor and correlation between the tumor and main pan-

creatic duct. MRI showed an oval mass with low intensity on T1-weighted image (a) and very high intensity 

on T2-weighted image (b). Magnetic resonance cholangiopancreatography showed liver cysts, gall bladder, 

bile duct, main pancreatic duct, and the tumor on a frontal view (c) and no communication between the 

tumor and the main pancreatic duct on a rotated view (d). 
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Fig. 3. Pathological findings. Low-magnification view (a) showed a collapsed tumor with cystic part. High 

magnification view (b, HE, ×200) showed loosely textured spindle cells with hyalinized vessels and high S-

100 positivity (c, ×200) and CD117 (d, ×200), CD34 (e, ×200), DOG-1 (f, ×200), caldesmon (g, ×200), and 

SMA (h, ×200) negativity. 
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