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Abstract

Schwannomas are benign tumors originating from Schwann cells, which are the main compo-
nent of the neural sheath. Biliary schwannomas are extremely rare. We report the case of a
78-year-old man who presented with no abdominal symptoms or jaundice. CT imaging
showed a hyperdense mass extending along the extrahepatic bile duct, and the upstream bile
ducts were dilated. We performed extrahepatic bile duct resection under a preoperative di-
agnosis of the extrahepatic bile duct cancer. A histopathological examination of the resected
specimen revealed that the tumor consisted of spindle cells which exhibited a palisading ar-
rangement. Immunohistochemical staining was positive for protein S-100 and vimentin. Based
on these pathological findings, we diagnosed the patient with schwannoma of the extrahe-
patic bile duct. Our search of the relevant literature revealed 19 case studies of biliary schwan-
nomas. In our case, the surgical findings showed that the tumor was noninvasive and mobile.
During surgery, a fast frozen section analysis was performed, and no malignant findings were
observed. These results enabled us to avoid extrahepatic bile duct resection with major hep-
atectomy. We experienced a case of biliary schwannoma that was difficult to distinguish from
bile duct cancer.

© 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

Schwannomas are neoplasms that arise from Schwann cells of peripheral nerves, and
>90% are benign [1, 2]. Schwannomas occur from all parts of the body, but the most common
sites are the upper extremities, trunk, head and neck, retroperitoneum, mediastinum, pelvis,
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and retroperitoneum [3]. Schwannoma in the digestive organ is rare, and most such tumors
are reported in the stomach, followed by the colorectum and esophagus [4]. Biliary schwan-
nomas are extremely rare [3]. Our search of the relevant literature revealed 19 case studies
of biliary schwannomas [3-21]. We present the case of a patient with a biliary schwannoma
that required differentiation from extrahepatic bile duct cancer.

Case Report

A 78-year-old man was referred to our hospital after a mass was incidentally found in the
right hepatic duct by CT. He had undergone open cholecystectomy for gallstones 13 years previ-
ously, and prostate cancer surgery 15 years previously. There was no evidence of jaundice or
abdominal symptoms. An abdominal examination revealed a soft abdomen with no evidence of
hepatomegaly. Laboratory studies revealed the following findings: leukocyte count, 6,500/uL;
red blood cell count, 4.71 x 106/uL; hemoglobin, 14.8 g/dL; total bilirubin, 0.9 mg/dL; direct
bilirubin, 0.1 mg/dL; aspartate aminotransferase, 14 U/L; alanine aminotransferase 14 U/L;
alkaline phosphatase, 189 U/L; total protein, 6.3 g/dL; and total albumin, 3.4 g/dL. The tumor
markersincluding CEA,CA19-9, DUPAN-2,and SPAN-1 were within the normal ranges. Contrast-
enhanced CT showed a hyperdense mass extending along the extrahepatic bile duct of the
posterior segment, and the upstream bile ducts were dilated (Fig. 1a, b). Endoscopic retrograde
cholangiopancreatography and magnetic resonance cholangiopancreatography revealed that
the bile duct of the posterior segment was independently inserted into the common hepatic
duct (Fig. 2). Subsequent biliary biopsy and biliary brushing using the SpyGlass peroral cholan-
gioscopy system for cytology revealed benign findings. We planned surgical treatment without
biliary intervention for decompression, with a preoperative principal differential diagnosis of
extrahepatic bile duct cancer. We performed extrahepatic bile duct resection. At laparotomy,
there was no liver metastasis or peritoneal dissemination. A hard mass was palpable in the
hepatoduodenal ligament, but the tumor was noninvasive and mobile. We decided to perform
limited resection intraoperatively because a fast frozen section analysis was negative for malig-
nancy (Fig. 3a, b). After extrahepatic bile duct resection, biliary reconstruction was performed
by the Roux-en-Y hepaticojejunostomy. A histopathological examination of the resected
specimen revealed that the tumor consisted of spindle cells with wavy nuclei and exhibited a
palisading arrangement (Fig. 4a, b, 5). Lymph node metastasis was not detected. Immunohisto-
chemical staining was positive for protein S-100 (Fig. 6) and vimentin (Fig. 7) and negative for
SMA (Fig. 8), desmin (Fig. 9), CD34 (Fig. 10), p53, and CD117 (c-kit) (Fig. 11). Based on these
pathological findings, we diagnosed the patient with schwannoma of the extrahepatic bile duct.
The surgical margin was negative, indicating complete resection. The patient’s postoperative
course was uneventful, and he has been doing well without any complications.

Discussion

Schwannomas are tumors that derive from Schwann cells, the main component of the
neural sheath,and 90% are benign [1]. The most common locations are the upper extremities,
trunk, head and neck, retroperitoneum, mediastinum, pelvis, and peritoneum [3]. Schwan-
nomas of the digestive organs are rare; in most such cases, tumors are reported in the stomach,
followed by the colorectum and esophagus [4]. Biliary schwannomas are extremely rare; our
search of the relevant literature revealed 19 case studies of biliary schwannomas (Table 1).
The biliary system is tightly innervated by both the sympathetic and parasympathetic nervous
systems, and this tumor is thought to have originated from these nerve tissues [4].
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Fig. 1. a, b Contrast-enhanced CT showed a hyperdense mass extending along the extrahepatic bile duct of
the posterior segment and dilatation of the upstream bile ducts. No swollen lymph nodes or metastatic le-
sions were observed.

Fig. 2. MRCP revealed that the bile duct of the
posterior segment inserted independently into
the common hepatic duct. These imaging find-
ings showed local stenosis at the posterior seg-
ment of the bile duct. MRCP, magnetic resonance
cholangiopancreatography.

In previously reported cases, the age of the patients ranged from 15 to 78 years, with a
sex ratio of 7:13. The most common symptom of bile duct schwannoma was jaundice, and
other symptoms included abdominal pain and weight loss, but there were also asymptomatic
cases [3, 4]. Furthermore, there are no reliable tumor markers for biliary schwannomas. It is
very difficult to make a preoperative diagnosis of biliary schwannoma based on imaging
because there are no characteristic findings on ultrasonography or CT [21]. In these reports,
preoperative biopsy was performed in 8 cases, but no preoperative diagnosis was possible.
Only one of the 19 reported cases was preoperatively diagnosed with biliary schwannoma;
the others were diagnosed with cholangiocarcinoma and other malignant tumors, GIST,
benign tumors, cysts, and other conditions. Among these, there were 4 cases that were preop-
eratively diagnosed as cholangiocarcinoma. Thus, it was considered difficult to distinguish
biliary schwannoma from malignant disease based on histopathological examinations and
imaging findings before surgery (Table 1).
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Fig. 3. a, b The decision to perform limited resection was made intraoperatively because a fast frozen section
analysis was negative for malignancy. We performed extrahepatic bile duct resection and biliary reconstruction

by Roux-en-Y hepaticojejunostomy.
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Histologically, a typical schwannoma consists of an Antoni A area and an Antoni B area.
The Antoni A area is densely packed with spindle-shaped tumors with wavy nuclei. A palisade
arrangement of nuclei may also be observed. The Antoni B area is hypocellular, and there are
loose tumors in the abundant myxoid stroma [22]. In schwannoma, immunohistochemical
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Fig. 6. Immunohistochemical staining was
positive for protein S-100.

Fig. 7. Immunohistochemical staining was
positive for vimentin.

Fig. 8. Immunohistochemical staining was
negative for SMA.

staining is strongly positive for neural markers such as vimentin and S-100 and negative for
muscle markers such as desmin, c-kit, and CD34. In our case, the histopathological exami-
nation and immunostaining showed similar results.

In our case, a biliary biopsy using the SpyGlass peroral cholangioscopy system was
performed preoperatively, but no malignant findings were observed. However, a hyper-
trophic tumor of the bile duct wall was recognized, and the preoperative diagnosis was
bile duct cancer. The surgical findings showed that the tumor was noninvasive and mobile.
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Fig. 9. Immunohistochemical staining was
negative for desmin.

Fig. 10. Immunohistochemical staining was
negative for CD34.

Fig. 11. Immunohistochemical staining was
negative for c-kit.

During surgery, a fast frozen section analysis was performed, and no malignant findings were
observed. These results enabled us to avoid extrahepatic bile duct resection with major hepa-
tectomy, which is a standard procedure for bile duct cancer of this site.

We experienced a case of biliary schwannoma that was difficult to distinguish from chol-
angiocarcinoma. Biliary schwannomas, like schwannomas at other locations, have a good
prognosisin patients treated with complete resection. Thus, for this disease, there is a demand
for surgery that is adequate in consideration of the tumor site and size. In recent years,
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Table 1. Nineteen case studies of biliary schwannoma reported in the literature

Reference Age/sex Symptoms Biopsy Preoperative diagnosis = Tumor location
Whisnantetal. [5] 15/F Abdominal pain, No Distal common
jaundice, weight loss bile duct
Balartetal. [6] 56/F Abdominal pain, No Choledocholithiasis Common
jaundice hepatic duct
Oden etal. [7] 40/F Abdominal pain, No Choledocholithiasis Common bile
jaundice duct
Jakobs et al. [8] 37/M Abdominal pain, Yes Intraductal benign Common
jaundice tumor hepatic duct
Honjo et al. [9] 48/F Jaundice Yes Benign nonepithelial Common bile
tumor duct
Otani et al. [10] 59/F Abdominal pain No Remnant choledochal Intrapancreatic
cyst bile duct
Park etal. [11] 53/F Asymptomatic No Porta hepatis
Vyasetal. [12] 29/F Abdominal pain, Yes Common bile
jaundice duct
Kamani et al. [13] 39/F Jaundice, weightloss  No Klatskin tumor Proximal
common
hepatic duct
Fenoglio etal. [14] 41/F Jaundice, weightloss  No Pancreatic tumor Middle
common bile
duct
Jung etal. [15] 64/F Asymptomatic Yes Proximal
common bile
duct
Madhusudhan 46/M Jaundice No Cholangiocarcinoma Intrahepatic
etal. [16] bile duct
Kulkarnietal. [17] 38/M Abdominal pain, No GIST, lymph nodal mass Porta hepatis
jaundice, weight loss
De Senaetal. [18] 58/F Jaundice No Biliary schwannoma Extrahepatic
bile duct
Parameshwarappa 38/M Abdominal pain, No GIST, lymph nodal mass Common bile
etal. [19] jaundice, weight loss duct
Panait et al. [20] 54/F Gastroesophageal Yes Metastatic melanoma Porta hepatis
reflex symptom
Fonseca et al. [4] 24/M Abdominal pain, No Klatskin tumor Proximal
jaundice, weight loss common
hepatic duct
Campos et al. [3] 62/M Abdominal pain, Yes Cholangiocarcinoma Common
jaundice hepatic duct
Xuetal. [21] 31/F Abdominal painand  Yes Benign tumor Intrahepatic
distension bile duct, porta
hepatis,
gallbladder
Our case 78/M Asymptomatic Yes Cholangiocarcinoma Porta hepatis
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diagnostic ability has dramatically increased with improvements in image quality, cholangio-
scope operability, and the development of new treatment tools. These advances are expected
to facilitate the accurate preoperative diagnosis of biliary schwannomas in the future.
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