
Abstract. Neuroendocrine tumors usually develop in the
gastrointestinal tract, pancreas, and lung. Therefore, a
neuroendocrine tumor of the bile duct is quite rare. We present
a 59-year-old-male patient whose preoperative diagnosis was
hilar cholangiocarcinoma. One month after embolization of the
left branch and anterior branch of the portal vein, he
underwent left hepatic trisegmentectomy and extrahepatic bile
duct resection. Pathological examination revealed the
neuroendocrine tumor in the submucosal layer of the hilar bile
duct. Because there was no neuroendocrine tumor in other
organs, the tumor was considered a primary neuroendocrine
tumor of the hilar bile duct, rather than a liver metastasis from
other organs. We also present a review of the English literature
regarding neuroendocrine tumors of the bile duct.

Neoplasms of the extrahepatic bile duct are uncommon
gastrointestinal tumors (1-3). The most common neoplasm
arising from the biliary tree is adenocarcinoma, accounting
for up to 80% of all bile duct tumors (1, 3-5). 

Neuroendocrine tumors (NET) are considered relatively
rare tumors (4). NET are usually developed in the
gastrointestinal tract, pancreas, and lung (4, 5). NET of the
extrahepatic bile duct is exceedingly rare, and accounts for
0.1% to 0.2% of NETs of the gastrointestinal tract (3).

As there was a small number of similar cases in the
English literature, we would like to present a case of NET
of the hilar bile duct. We also present a review of the
English literature regarding similar cases to summarize the
diagnosis and treatment of patients with this tumor, which
is difficult to diagnose pre-operatively and distinguish from
cholangiocarcinoma.

Case Report

A 59-year-old-man was referred to us because of elevated 
γ-GTP (265 U/l) and the ultrasonographic dilatation of
intrahepatic bile ducts (IHBD), which were pointed out in
the annual comprehensive medical checkup.

In further examination, a contrast-enhanced computed
tomography (CT) scan revealed a 27 mm tumor with ring
enhancement at the hepatic portal region (Figure 1A), and
dilatation of IHBD. Magnetic resonance cholangio-
pancreatography indicated a defect in the visualized bile duct
consistent with the tumor and dilatation of the intrahepatic bile
duct (Figure 1B). The patient was preoperatively diagnosed
with a hilar cholangiocarcinoma. Because he did not show
jaundice and his total bilirubin was not elevated (1.1 mg/dl),
endoscopic retrograde cholangiopancreatography (ERCP) was
not planned. No evidence of distant metastasis was identified.
Tumor markers were not elevated (carcinoembryonic antigen
1.7 mg/ml, carbohydrate antigen 19-9 0.6 U/ml).

Because the tumor involved the left hepatic duct and the
branch of the bile duct of the anterior segment, we planned
a left hepatic trisegmentectomy and extrahepatic bile duct
resection. CT-volumetry revealed that the expected volume
of the posterior segment was 38.8% (Figure 2A and B). To
reduce the loss of liver function by the hepatic resection,
embolization of the left branch and anterior branch of the
portal vein was performed before surgery. One month after,
the expected volume of the posterior segment was increased
to 51.2%. Finally, the operation was performed as planned.
Intraoperative frozen pathology showed no malignant tumor
at the proximal cut end of the common bile duct, and at the
distal cut end of the posterior branch. Hepaticojejunostomy
with Roux-en-Y reconstruction was performed.

Macroscopically, the tumor appeared as a submucosal tan
nodule measuring 2.5×2.0 cm, arising at the common hepatic
duct bifurcation and extending into the left hepatic duct
(Figure 3A and B). The tumor extended through the bile
wall. Microscopically, the tumor was composed of sheets of
uniform cells with granular cytoplasm and central and round
nuclei with coarse and clustered chromatin (Figure 4A).
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Surgical margins were negative. No lymph node metastasis
was identified.

In the evaluation of pathology, the Ki-67 labeling index
was 1-2%. Immunohistochemistry was positive for CD56,
chromogranin A, synaptophysin, arginase-1 and HepPar-1
(Figure 4B-D). Finally, the pathological diagnosis was NET
of the hilar bile duct which is G1 in World Health
Organization classification. The tumor did not invade the
liver parenchyma. In addition, there were no other NETs in
the gastrointestinal tract or pancreas. So, the NET of this
case was diagnosed as primary, and not as a hepatic
metastasis from another primary site.

The patient is alive without metastasis or recurrence 11
months after the operation.

Discussion and Literature Review

NET of the bile duct is quite rare (1-3, 6). In the present case,
there was no NET in the other organs which might have been
the primary site of the disease and the tumor was considered
a primary neuroendocrine tumor of the hilar bile duct, rather
than a liver or lymph node metastasis from the other organs.

To indicate clinical features and establish a treatment
strategy, we reviewed the English literature, in which 25
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Table I. Literature review of NET generated from common hepatic duct published from 1986 to 2017, excluding our case.

Number of patients (n)                                                                                                                                                                          25

Male: Female (n, %)                                                                                                                                                                8 (32.0): 17 (68.0)
Median age (y.o., range)                                                                                                                                                                 37 (6-71)
Symptoms (n, %)                                                    Jaundice                                                                                                          15 (60.0)
                                                                                 Abdominal pain                                                                                               9 (36.0)
                                                                                 Weight loss                                                                                                      4 (16.0)
                                                                                 Nausea/vomiting                                                                                              3 (12.0)
                                                                                 Cholangitis/fever                                                                                              2 (8.0)
Median tumor size (mm, range)                                                                                                                                                     27 (6-55)
Tumor location (n, %)                                             Common hepatic duct                                                                                    13 (52.0)
                                                                                 Common hepatic duct bifurcation                                                                  8 (32.0)
                                                                                 Cystic Duct–Common hepatic duct                                                                3 (12.0)
                                                                                 Right hepatic duct–Common hepatic duct                                                      1 (4.0)
Metastasis (n, %)                                                     Lymph node                                                                                                     4 (16.0)
                                                                                 Liver                                                                                                                 3 (12.0)
                                                                                 None                                                                                                                18 (72.0)
Operative procedure (n, %)                                    Extrahepatic bile duct resection                                                                    18 (72.0)
                                                                                 Choledochotomy, tumor resection                                                                   2 (8.0)
                                                                                 Right hepatic trisegmentectomy                                                                      1 (4.0)
                                                                                 Left hepatectomy                                                                                              1 (4.0)
                                                                                 Liver transplantation                                                                                        1 (4.0)
                                                                                 RFA (for liver metastasis)                                                                                1 (4.0)
                                                                                 Laparotomy (unresectable)                                                                              2 (8.0)
Origin of histological diagnosis (n, %)                  Resected specimen                                                                                         22 (88.0)
                                                                                 Biopsy during ERCP                                                                                        1 (4.0)
                                                                                 Biopsy during operation                                                                                  1 (4.0)
Immunohistochemistry, positive (n, %)                 Chromogranin A                                                                                             21 (84.0)
                                                                                 Sph                                                                                                                  12 (48.0)
                                                                                 NSE                                                                                                                  9 (36.0)
                                                                                 Gastrin                                                                                                              4 (16.0)
                                                                                 Grimelius                                                                                                         4 (16.0)
                                                                                 PP                                                                                                                     4 (16.0)
                                                                                 Serotonin                                                                                                          4 (16.0)
                                                                                 CD56                                                                                                                 2 (8.0)
                                                                                 Cytokeratin 7                                                                                                    2 (8.0)
                                                                                 CDX2                                                                                                                1 (4.0)
                                                                                 Cytokeratin 19                                                                                                  1 (4.0)
                                                                                 VIP                                                                                                                    1 (4.0)
Disease-specific death                                                                                                                                                                       1 (4.0) 
Median observation period (months, range)                                                                                                                                 24 (4-132)

CDX2: Caudal-type homeobox 2; ERCP: endoscopic retrograde cholangiopancreatography; NSE: neuron specific enolase; PP: pancreatic
polypeptide; RFA: radiofrequency ablation; Sph: synaptophysin; VIP: vasoactive intestinal peptide.



cases excluding our case were reported regarding a NET
generated from the common hepatic duct (7-28) (Table I).
The median age was 37 years (range=6-71 years), and 8
(32%) cases were male and 17 (68%) were female. The most
common symptom was jaundice (15 cases, 60%). Median
tumor size was 27 mm (range=6-55 mm). The tumor was
located at the common hepatic duct in 13 (52%), followed
by common hepatic duct bifurcation in 8 (32%). There was

no metastasis in 18 cases (72%), whereas lymph node
metastasis was observed in 4 cases (16%) (13, 14, 19, 27)
and liver metastasis in 3 cases (12%) (11, 23, 25).

The most common operative procedure was extrahepatic
bile duct resection in 18 (72%) patients, followed by
choledochotomy and tumor resection in 2 (8%) patients. For
the patients with tumor of the hilar bile duct, hepatectomy was
performed in 2 (8%) cases (12, 26). A patient with
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Figure 1. Preoperative image evaluation. Abdominal enhanced CT showed a 27 mm tumor (arrowheads) at the hepatic portal region (A). Magnetic
resonance cholangiopancreatography showed a defect in the bile duct and dilatation of the intrahepatic bile duct (B). 

Figure 2. The changes in the volume of the right hepatic lobe after portal vein embolization. Before portal vein embolization (A). After portal vein
embolization (B).



unresectable tumor received liver transplantation (18).
Radiofrequency ablation for liver metastasis was performed in
one (4%) case (23).

Origin of histological diagnosis was derived from the
resected specimen in 22 (88%) patients, from a biopsy during
ERCP in one (4%) (25) and from a biopsy during
cholecystectomy in another (4%) patient (26). Immunohisto-
chemical analysis showed that chromogranin A was expressed
in 21 (84%) patients, synaptophysin in 12 (48%) patients and
neuron specific enolase in 9 (36%) patients.

In a median observation period of 24 months (range=4-
132 months), only one (4%) disease-specific death was
reported (11).

In summary, preoperative diagnosis of NET generated from
common hepatic duct is difficult. However, appropriate
operation such as extrahepatic bile duct resection, and, if
needed, combined hepatectomy contribute to better prognosis.
Because of the efficacy of molecular targeted therapies such
as everolimus and sunitinib for advanced gastroentero-
pancreatic NETs has been recently reported (29, 30),
multimodality therapy for patients with metastasized NET of
common hepatic duct should be considered in the future.
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Figure 3. The resected hepatic specimen. The resected tumor appeared
as a submucosal tan nodule at the common hepatic duct bifurcation and
extending into the left hepatic duct (A). The tumor appeared as a
submucosal tan nodule measuring 2.5×2.0 cm (B).

Figure 4. Pathological diagnosis. Hematoxylin and eosin staining of
tissue and cell sections. The tumor was composed of sheets of uniform
cells with granular cytoplasm, central, round nuclei, and coarse, clustered
chromatin (A). Tissue and cell sections were immunohistochemically
stained against CD56 (B), Synaptophysin (C), Chromogranin A (D).
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