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Abstract

Tumors of the biliary tree are usually malignant, with benign tumors 
of the biliary tree occurring rarely. A granular cell tumor (GCT) of 
the biliary tree is an extremely rare condition that is always benign, 
and effectively treated via surgery. A 30-year-old Caucasian woman 
presented with a 3-month history of increasing pruritus and jaun-
dice. The physical examination revealed mild abdominal pain in 
the left hypochondrium and the radiological examination revealed 
excessive dilation of the endohepatic and extrahepatic biliary trees, 
caused by an obstruction at the level of the distal common bile 
duct (CBD) and an ovoid, enhanced, solid mass located between 
the CBD, head of the pancreas, and second part of the duodenum. 
The patient underwent cholecystectomy and excision of the tumor 
and reconstruction was conducted via a Roux-en-Y hepaticojejunos-
tomy. The microscopic examination and the immunohistochemical 
examination set the diagnosis of a GCT of the CBD. Thus far, only 
82 cases of GCTs of the biliary tree have ever been reported in the 
English literature. Here we report an additional case of a GCT in the 
extrahepatic biliary tree (located at the CBD), and the first case ever 
reported in Greece. A GCT of the biliary tree is a rare condition that 
all physicians should be aware of when treating a patient with ob-
structive jaundice, and presenting with a tumor in the extrahepatic 
biliary tree.
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Introduction

Tumors of the biliary tree are usually malignant, with a poor 
prognosis, while benign tumors of the biliary tree are rare 
[1-6]. Granular cell tumors (GCTs) of the biliary tree are ex-
tremely rare, and according to the literature, are always benign 
[1-4, 7-10]. GCTs are usually located in the skin, subcutaneous 
tissues, oral cavity, head, and neck [2, 7, 8, 11]. They are infre-
quently located in the gastrointestinal tract, and rarely located 
in the biliary tree (< 1%) [2, 3, 7, 9, 11]. GCTs are related 
to the peripheral nerves, and it is generally accepted that they 
have a neurogenic origin and arise from Schwann cells [1-5, 
7-11]. Thus far, few cases of GCTs in the extrahepatic biliary 
tree have been reported, but no author has ever reported a ma-
lignant GCT in the biliary system [1-5, 7-11]. GCTs of the bil-
iary tree are usually found in young African-American females 
between 30 and 40 years of age [1-3, 7-10]. The symptoms 
are mild, the radiological findings are non-specific, and the 
diagnosis is made postoperatively, based on the pathological 
and histochemical findings [1-3, 7-10]. Surgery is often radi-
cal, with these patients undergoing major procedures due to the 
suspicion of malignancy in the biliary tree [1-3, 7-10]. Almost 
all of the cases that have been reported had good prognoses, 
with the mortality and morbidity being caused by reasons other 
than the tumor’s biology [1, 2, 10].

Case Report

A 30-year-old Caucasian woman presented to our clinic with 
a 3-month history of increasing pruritus and jaundice, and did 
not complain of any other symptoms. Her medical history was 
free from any underlying disease, and she was not taking any 
medication. Her family history was unremarkable, and her gy-
necological history revealed one natural delivery. Overall, the 
patient was in good physical condition and completely fit. The 
physical examination revealed mild abdominal pain in the left 
hypochondrium that did not cause any discomfort to the pa-
tient, with no signs from any of the other systems. Her vital 
signs were normal, and the laboratory results were all within 
the normal ranges, except for mild transaminasemia and small 
elevations in the total and conjugated bilirubin levels.

The patient underwent computed tomography (CT), which 
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revealed excessive dilation of the endohepatic and extrahepat-
ic biliary trees, caused by an obstruction at the level of the 
distal common bile duct (CBD) without revealing any visual 
mass (Fig. 1). The CBD below this level was stenotic, while 
the pancreas, pancreatic duct, and all of the other structures 
were normal. This patient then underwent magnetic resonance 
imaging (MRI) (Fig. 2) and magnetic resonance cholangio-
pancreatography (MRCP) which revealed an ovoid, enhanced, 
solid mass 13 mm in diameter located between the CBD, head 
of the pancreas, and second part of the duodenum (Fig. 3). This 
mass caused severe obstruction of the CBD lumen, which was 
proximally dilated, as well as the common hepatic duct (11 
mm) and the portal endohepatic bile ducts (about 9 mm). All 
of the other anatomical structures were found to be normal. 
Pathologically enlarged lymph nodes were not observed in the 

CT scan or MRI-MRCP.
After the examination, the patient was scheduled for sur-

gery with the diagnosis of a possible cholangiocarcinoma of 
the lower third of the CBD, and a cholecystectomy was per-
formed via open laparotomy. During the surgery, a small tumor 
was found in the lower third of the CBD, which was excised, 
and reconstruction was conducted via a Roux-en-Y hepaticoje-
junostomy. The patient’s recovery was fast and uncomplicated, 
and she was discharged from the hospital on the sixth postop-
erative day.

The gross examination revealed an intramural, yellow, 
oval-shaped solid tumor that extended inside the CBD lumen, 
causing an obstruction, which was 15 mm at its largest diam-
eter. This mass was located 3 mm centrally from the distal end 
of the CBD, above the pancreas. A GCT of the CBD was shown 

Figure 1. (a) Axial CT and (b) coronal reconstruction images show that there is no any visible mass. 

Figure 2. MRI coronal T2-weighted image (a) and axial post-contrast vibe image (b) show dilatation of the common bile duct and 
normal appearance of pancreatic head. 

Figure 3. On MRCP, 2D (a) and 3D (b) dilatation of the intrahepatic bile ducts as well as dilatation of the common bile duct with 
ill-defined intraluminal filling defect is depicted. The distal common bile duct is normal. 
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by the histological examination. The microscopic examination 
showed a well-demarcated mass consisting of semicircular, 
ovoid, and slightly elongated cells, with rich eosinophilic and 
granular cytoplasm, containing small semicircular, ovoid, and 
slightly elongated mild hyperchromatic nuclei. The cells were 
located in nests and cords separated by fibrous bands (Fig. 4). 
Necrosis and mitotic activity were not observed in the speci-
men, and invasion of the tumor capsule was not discovered in 
any of the tumor specimens. Small groups of glandular cells 
were observed between the granular cell nests, and were com-
posed of cylindrical epithelium without atypia (Fig. 4a, b). The 
adjacent tissues were found to be completely normal. The im-
munohistochemical examination revealed that the tumor cells 
were positive for neurospecific enolase (NSE) and CD68, and 
strongly positive for the S-100 protein (Fig. 5). The pathologi-
cal examination of the gall bladder showed chronic hyperplas-
tic cholecystitis.

Considering the abovementioned findings, the tumor was 
diagnosed as a GCT of the CBD. The patient was followed up 
postoperatively, and found to have recovered completely. After 
15 months, the patient was well and disease-free.

Discussion

A GCT was first described by Abrikossoff in 1926, and the 
first similar tumor in the biliary tree was described by Coggins 
in 1952 [1-4, 7-10]. Since then, many authors have reported 
GCTs, and thus far, 82 cases of GCTs in the biliary tree have 

been reported in the English literature [8]. Here we report the 
83rd case of a GCT in the extrahepatic biliary tree (located in 
the CBD), and the first case ever reported in Greece.

GCTs are rare benign tumors that usually appear in Afri-
can-American women during the third and fourth decades of 
life [1-4, 7-10]. The mean time of appearance is 31 years of 
age, and ranges from 14 to 91 years of age [1]. The ratio be-
tween female and male occurrences is almost 4:1, taking into 
account all of the cases reported with GCTs of the biliary sys-
tem [2].

These tumors are exclusively diagnosed after pathologi-
cal and immunohistochemical examinations, which suggest a 
strong correlation between these tumors and peripheral nerves 
[1-4, 7-10]. After many reports and discussions, it is now gen-
erally accepted that GCTs arise from Schwann cells, which is 
confirmed by the expression of the S-100 protein in the immu-
nohistochemical analyses [1-5, 7-9].

Clinically, when GCTs develop in the biliary tree, the pa-
tients appear with symptoms such as abdominal pain, biliary 
colic, and obstructive jaundice, but these symptoms are non-
specific and can lead to many diagnoses [1, 7, 11]. The jaun-
dice worsens over time and can be accompanied by pruritus 
[7]. GCTs are usually located in the skin, subcutaneous tissues, 
head, neck, and chest [2, 7, 8]. They have also been reported 
in the breast, larynx, uterus, intestine, esophagus, vocal cords, 
bronchus, and practically all other parts of the human body [3, 
4, 8, 9]. Their location in the gastrointestinal system is rare, 
ranging between 5% and 9%, but in the biliary tree the pres-
ence is less than 1% [3, 8, 9]. The preoperative diagnosis of 

Figure 4. Histological examination shows infiltration around epithelial elements of ampulla of Vater by large polygonal cells with 
eosinophilic granular cytoplasm and small round regular usually eccentric nucleus (H&E, × 100) (a). The same image in higher 
magnification (H&E, × 200) (b) 

Figure 5. Immunohistochemical examination shows that tumor cells are positive for S-100 protein (immunostain, × 200) (a), 
CD68 (immunostain, × 200) (b), and NSE (immunostain, × 200) (c). 
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a GCT in the biliary tree is almost impossible, and is usually 
made after the surgery and the pathological, anatomical, and 
histochemical analyses of the biopsy of the excised specimen 
[3, 9]. When GCTs are superficially located, a biopsy and diag-
nosis are easily conducted, but these are very difficult when the 
tumors invade and develop in the biliary tree [3]. The differen-
tial diagnosis of a GCT in the biliary tree includes malignant 
tumors like cholangiocarcinoma and adenocarcinoma, and be-
nign diseases like sclerosing cholangitis, adenomas, papillo-
mas of the extrahepatic biliary system, postoperative stenosis, 
and choledochocele [1, 3, 7]. Following the excision of the 
tumor, many biopsies are usually required to confirm the diag-
nosis [2]. According to the literature, only two cases of GCTs 
of the biliary tree have been diagnosed preoperatively thus 
far [10]. Both diagnoses were made after biopsies that were 
taken during endoscopic retrograde cholangiopancreatography 
(ERCP) procedures [10]. One alternative diagnostic modality 
that has been proposed for these tumors is an intraoperative 
needle biopsy and frozen section [10, 11]. An ideal goal is to 
achieve treatment while avoiding major surgery, using ERCP 
as a diagnostic tool to take many deep biopsies from the CBD 
and common hepatic duct [10, 11].

Radiologically, a GCT of the biliary tree appears as a soft 
tissue mass that causes obstruction from outside or from within 
the lumen of the CBD or the hepatic ducts [7]. CT imaging 
shows an isodense tumor and MRI shows an isointense tumor 
of the hepatic parenchyma, which enhances after the injec-
tion of a contrast agent [7]. MRCP reveals the stenosis, and 
an endoscopic ultrasound shows a hypoechoic mass with well-
defined borders [7]. A gross examination shows that GCTs are 
solitary, yellowish-white, oval shaped, painless nodules of less 
than 3 cm in their maximum diameter [1]. A microscopic ex-
amination of these tumors reveals the presence of polygonal or 
ovoid to round cells with eosinophilic granular cytoplasm, and 
small regular uniform hyperchromatic nuclei [1-3]. The cells 
are arranged in nests and cords, appear as clusters or sheets, 
and infiltrate the tissues separated by thin fibroconnective 
tissue septa [1, 3]. Mitoses are absent, and there is no atypia 
or necrosis [3, 8]. Immunohistochemical analyses indicate a 
non-epithelial origin with characteristics of neuroectodermal 
(Schwannian) origin [1-4, 9]. An examination using electron 
microscopy reveals cytoplasmic lysosomes filled with lipid 
material and microtubules that are related to myelin, charac-
teristics that confirm the diagnosis of a GCT [3]. All GCT cells 
show strong positivity for the S-100 protein, but negative re-
sults for some other staining [2-4, 7, 8].

The standard treatment goal for a GCT is excision of the 
tumor, with free tumor margins, and restoration of the bilioen-
teric continuity [1-3, 7-9, 11]. A Roux-en-Y hepaticojejunos-
tomy is the best choice in this case [8-10]. When the intrapan-
creatic part of the CBD is involved, the recommended solution 
is a Whipple pancreatoduodenectomy, even though diversions 
and simple bypasses have been reported for tumors in this lo-
cation [10, 11]. The treatment of these tumors with stents using 
an endoscopic or percutaneous approach is unacceptable, and 
not appropriate for this curable disease [1-3, 7, 9]. Generally, 
the extent of the excision depends on the tumor’s location and 
size [7, 11]. If the tumor is located at the bile cyst or the cystic 
duct, then all that is needed is a simple cholecystectomy with 

free tumor margins [9, 11]. In those cases in which a benign 
tumor is suspected in the biliary tree, it is not easy to exclude 
malignancy due its rarity, and major surgery may still be nec-
essary for treatment [2, 6, 10]. If a biliary obstruction persists 
over time and is left untreated, secondary biliary cirrhosis will 
appear and may cause liver failure requiring liver transplanta-
tion [3, 7]. Chemotherapy and radiotherapy have no effect in 
the treatment of these tumors [10, 11].

Long-term follow-up is necessary [3, 11]. Based on the 
literature, only one patient died after the excision of a GCT 
due to other medical reasons [2] and only two patients (of the 
83) had recurrence due to incomplete excision [1, 2, 5, 10, 11]. 
Thus far, there has not been a single case referring to a ma-
lignant GCT in the biliary tree, even though they have been 
reported in other parts of the human body [9]. There have been 
five cases of multifocal GCTs and five cases of concomitant 
extrabiliary involvement reported in the literature [1, 9]. More-
over, the prognosis is excellent after a free margin excision [1, 
3, 10]. Overall, morbidity depends on the surgery, and there is 
no mortality based on the nature of the tumor [2].

In conclusion, a GCT of the biliary tree is a rare condi-
tion that all physicians should be aware of when treating a pa-
tient with obstructive jaundice, and presenting with a tumor 
in the extrahepatic biliary tree. Although rare, GCTs should 
be included in the differential diagnosis of tumors that cause 
obstruction of the biliary tree [2]. Local excision of the tumor 
and reconstruction of bilioenteric continuity is the ideal treat-
ment [1-3, 7-9], but demands preoperative suspicion in order 
to avoid major surgery, as long as biliary tumors are consid-
ered to be malignant [7]. Wide resections offer the best chance 
for a cure, and there must be a low threshold for an extensive 
resection when facing tumors in the biliary tree that cannot be 
easily diagnosed preoperatively, such as GCTs [10, 11].
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