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Abstract

Background: Primary neuroendocrine tumor (NET) originating from the extrahepatic bile duct is rare, although liver
metastasis from gastroenteropancreatic NET is frequently observed. We herein report a case who successfully
underwent repeat hepatectomy for liver metastases from bile duct NET grade 2 (G2).

Case presentation: A 75-year-old man presented with jaundice and was suspected of perihilar cholangiocarcinoma
by computed tomography (CT) and magnetic resonance imaging (MRI). He underwent extended left hepatectomy,
extrahepatic bile duct resection, and hepaticojejunostomy. Pathological findings showed a NET G2 of the biliary
tract arising from the common bile duct. Two years and 11 months after surgery, a liver metastasis was detected
and hepatectomy was performed. During the surgery, another liver metastasis was detected, and limited liver
resection for the two lesions was performed. Pathological findings showed four liver metastases of NET G2. Five
years and 4months after the first surgery (2 years and 5 months after the second hepatectomy), four liver
metastases were detected. Thereafter, he received somatostatin analogues for 1 year. Although the size of tumors
increased slightly, the number did not change. He underwent limited liver resections and was diagnosed with 7
liver metastases of NET G2. Finally, another hepatectomy (fourth hepatectomy) was performed and long-term
survival without recurrence was obtained for as long as 8 years after the first surgery.

Conclusions: Repeat hepatectomy is a good option to obtain long-term survival for liver metastases from bile duct
NET G2 in select patients.
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Background
A primary neuroendocrine tumor (NET) of the bile duct
is rare. It has been reported that NETs originating from
the extrahepatic bile duct account for only 0.2–2% of the
primary NET sites in gastroenteropancreatic NET [1, 2].
The most common metastatic site of all NETs is the

liver. Liver metastasis is an important prognostic factor
in patients with NET. In terms of treatment, debulking

surgery and radical resection are recommended [3].
There has been no report that details repeat hepatec-
tomy of NET grade 2 (G2) that originated from the bile
duct. We herein report a patient with liver metastases
from the bile duct NET G2, who successfully underwent
hepatectomy three times and recovered 8 years after the
first operation.

Case presentation
A 75-year-old man presented with upper abdominal
pain. The blood biochemical tests showed the following:
total bilirubin, 2.3 mg/dL; direct bilirubin, 1.6 mg/dL;
gamma-glutamyl transferase (γ-GTP), 194 u/L; alkaline
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phosphatase (ALP), 1057 u/L; aspartate aminotransferase
(AST), 56 u/L; and alanine aminotransferase (ALT), 54
u/L; without abnormalities in amylase. Computed tom-
ography (CT) showed dilation of the intrahepatic and
extrahepatic bile ducts, soft tissue density in the com-
mon bile duct, wall thickening of the common bile duct,
and atrophy of left lobe of the liver (Fig. 1a). Endoscopic
retrograde cholangiopancreatography (ERCP) demon-
strated defects in the left intrahepatic and common bile
ducts (Fig. 1b). Although the cytological analysis ob-
tained from the bile duct did not detect the presence of
cancer cells, perihilar cholangiocarcinoma was suspected
and the patient underwent left hepatectomy combined
with caudate lobectomy and extrahepatic bile duct resec-
tion (Fig. 1c, d). Biliary continuity was established by a
right hepaticojejunostomy. The operative time was 610
min, and blood loss during surgery was 670 mL. The
postoperative course was good, and the patient was dis-
charged 23 days after surgery. The resected specimen
showed a whitish and irregularly shaped tumor arising
from the common bile duct invading the left hepatic
duct (Fig. 2). Histologically, the tumor consisted of well-
differentiated neuroendocrine cells forming nest or
cord-like pattern. The number of mitoses was 2.4 per 10
high power fields (Fig. 2b). Immunohistochemical stain-
ing showed that all the tumor cells were positive for
CD56, synaptophysin, and chromogranin A and the Ki-

67 index was 7% (Fig. 2c). Collectively, we diagnosed the
tumor as NET G2. Surgical margin was negative, and 7
out of 25 lymph nodes were positive for metastasis.
Two years and 9months after the first operation, a liver

metastasis was detected by follow-up CT (Fig. 3a). The
patient underwent a limited liver resection of segment 8.
Another liver metastasis was newly detected intraopera-
tively at segment 8 by contrast-enhanced intraoperative
ultrasound (CE-IOUS) using perflubutane (Fig. 3b). It was
difficult to find this tumor by CT, MRI, or contrast-
enhanced ultrasound (CEUS) before surgery. Limited liver
resections were performed for these two lesions. Patho-
logical findings showed two other metastases in the
resected lesions (Fig. 3c), and a total of four metastases
were included in the specimen. All four liver metastases
were diagnosed as NET G2 (Fig. 3d).
Five years and 4months after the first operation (2

years and 5months after the second hepatectomy), four
liver metastases were detected by CT (Fig. 4a) and mag-
netic resonance imaging (MRI). In-pentetreotide scintig-
raphy (OctreoScan) showed uptake in liver tumors.
Octreotide long-acting release (LAR) 30mg was given
monthly for 3 months, and the tumor size increased
slightly. Then, octreotide LAR was replaced with lanreo-
tide depot/autogel 120 mg at monthly intervals. Seven
months later, the tumor grew more but the number of
tumors did not change. Then, the third hepatectomy

Fig. 1 Contrast-enhanced computed tomography (CT) and endoscopic retrograde cholangiopancreatography (ERCP). a CT shows dilation of the
intrahepatic and extrahepatic bile ducts, wall thickening of the common bile duct, and atrophy of the left liver lobe. b ERCP demonstrates a
defect in the left intrahepatic and common bile ducts. Furthermore, a mass in the common bile duct is indicated. c Intraoperative findings
showed atrophy of the left lobe. d Left hepatectomy, caudate lobectomy, and extrahepatic bile duct resection were performed
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was performed for the four tumors (6 years and 3
months after the first operation). Three other metastases
located at segments 5 and 8 were newly detected by
intraoperative CEUS, and eventually, five limited liver
resections of segments 5, 6, and 8 were performed
(Fig. 4d). Pathological findings showed 7 liver metas-
tases with NET G2 recurrence.
Seven years and 1month after the first hepatectomy

(10 months after the third hepatectomy), four liver
metastases were detected. After 6 months of everolimus
(10 mg/day) administration, all tumors shrank (Fig. 5).
Although everolimus seemed to be effective, it was diffi-
cult to continue the chemotherapy because of its side
effects, such as nausea, anorexia, and taste disorder. In
the fourth surgery, no newly detected tumor by CE-
IOUS nor pathological findings were noted. After the
fourth hepatectomy, the patient had no recurrence and
obtained long-term survival for as long as 8 years after
the first surgery (Fig. 6).

Discussion
NET of the extrahepatic bile duct reportedly accounts
for only 0.2–2% of primary NET sites [1, 4, 5]. Accord-
ing to a recent analysis of 13,715 carcinoid tumors from
the National Cancer Institute database, the incidence of
primary extrahepatic bile duct involvement was only
0.32% among all gastrointestinal carcinoid tumors [6]. In
a literature review on extrahepatic bile duct NET, 150
cases from 100 articles from 1959 to 2012 were summa-
rized [1]; it showed that the median age was 47 years
(range, 6–79 years), with a female (61.5%) predominance.
The tumors were symptomatic in 88.5% of the patients.
The most common symptoms were jaundice (60.3%),
followed by hormone- or vasoactive peptide-related
symptoms (9%). The symptoms were mostly related to
tumor mass growth, invasion of adjacent structures, or
metastases rather than hormone and vasoactive peptide
secretion [1]. Surgical excision was considered as the
main and only curative treatment for the extrahepatic

Fig. 2 Pathological findings of the initially resected specimen. a The tumor arose from the common bile duct and invaded the left hepatic bile
duct. b Hematoxylin and eosin staining. The tumor nest consists of eosinophilic cells with round nuclei (left). A mitotic figure is indicated by the
arrow (middle). Rosette formation is apparent (right). c Immunohistochemistry. The tumor cells are positive for all the neuroendocrine markers
(CD56, chromogranin A, and synaptophysin). Ki-67 index is 7% (scale bars, 200 μm)
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bile duct NETs. The type of procedure depended on the
tumor location. The most frequent procedure was excision
of extrahepatic bile duct (62.8%) with portal lymphadenec-
tomy (43.6%). Pancreatoduodenectomy was performed in
19.2% of the patients, hepatectomies or radiofrequency ab-
lation (RFA) in 14.1%, and liver transplantation in 3.85%. In
6.4% of the patients, only biopsies were conducted [1].
Pathologically, NETs may arise from argentaffin or

Suschitzky cells, which are believed to be endodermal in
origin [7–9]. These cells are present in the gastrointes-
tinal tract, but also exist in extremely low numbers in
the bile duct, resulting in the lower occurrence of bile
duct NET [8]. Chronic inflammation within the bile duct
may cause intestinal metaplasia of the biliary epithelium
[10]. The most frequent sites of extrahepatic biliary
NETs are the common hepatic duct (19.2%) and the dis-
tal common bile duct (19.2%), followed by the middle of
the common bile duct (17.9%), the cystic duct (16.7%),
and the proximal common bile duct (11.5%) [1].

The liver is the most common site for NET metasta-
sis. At initial diagnosis, about 65–95% of gastroentero-
pancreatic NET shows hepatic metastasis [11]. Indeed,
liver metastases represent the most crucial prognostic
factor, irrespective of the primary NET site. In histor-
ical series, 5-year survival was 13–54% in patients with
hepatic metastases compared with 75–99% in patients
without hepatic metastases [12]. In terms of treatment,
hepatic resection was associated with high favorable
survival compared to chemotherapy [13]. Even cytore-
duction hepatectomy was reported to have a compar-
able outcome to complete resection (R0 or R1) [3]. In a
systematic review of the extrahepatic bile duct NETs
describing 78 adequately documented cases, metastases
were present in one third of all the patients. Lymph
node metastasis was 19.5%, followed by liver metastases
(16.9%) [1]. Since bile duct NETs or liver metastasis of
bile duct NETs is quite rare, standard treatment for this
disease has not been established yet.

Fig. 3 Second operation. a CT detected a liver metastasis as a recurrence of NET. b Intraoperative findings showed another metastasis. c
Pathological findings showed four tumors in the resected specimen. The dotted circles represent the metastases newly detected by CE-IOUS or
pathological findings. The arrow points the metastasis detected before operation. d Histopathological findings were almost the same as the
specimen from the last operation
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We reviewed cases involving the bile duct NET G1 or
G2 with liver metastasis to study the treatments and
prognoses. Literature review using PubMed was
employed using the following keywords: [carcinoid]
[Neuroendocrine tumor] [Neuroendocrine carcinoma]
and [bile duct] [biliary tract] [cystic duct] (Table 1). We
identified G1/G2 from the description of mitotic find-
ings or Ki-67. The word “carcinoid” was coined by the
pathologist Siegfried Oberndorfer to mean “carcinoma-
like” [14]; the description was in reference to the benign
behavior of morphologically atypical small bowel tumors
[15]. However, the word “carcinoid” led to termino-
logical confusion and diagnostic unreliability because
despite the presence of innocuous-appearing cell with
uniform nuclei and few mitoses, these tumors sometimes
behave malignantly with metastasis, local invasion, and
recurrence after resection. Since 2000, the WHO has
been revising the gastroenteropancreatic classification to
avoid the term “carcinoid” in favor of NET; currently,
NET is classified by tumor differentiation, mitotic rate,

and Ki-67 in the pathology report [16]. As a result,
“carcinoid” nearly represents NET G1/G2, but not the
same and has some possibility to contain NET G3 and
neuroendocrine carcinoma (NEC) (G3). In this review,
the term “carcinoid” was included without NET grading.
Eighty-four cases from 76 articles were sorted under

bile duct NETG1/G2 and carcinoid. Among them, 11
cases are with liver metastases. Table 1 summarizes
these bile duct NET G1/G2 and carcinoid with liver me-
tastasis [10, 17–25]. The female to male ratio was 4/7
with a median age of 44 years (ranging from 19 to 76
years). The most frequent sites were the common bile
duct (36%) followed by hilar (18%) and proximal com-
mon bile duct (18%). Nine patients had synchronous
liver metastasis, while two had metachronous ones. In
the nine patients with synchronous liver metastasis,
seven underwent hepatectomy and two were judged to
have unresectable metastases. After hepatectomy for
synchronous liver metastasis, one of these seven patients
developed recurrence of liver metastasis and died 6

Fig. 4 Third operation. a–c CT detected four liver metastases as recurrence of NET. The tumor was in segments 6, 5, and 8. d Intraoperative
findings showed three other metastases; five limited liver resections were performed for the tumors. e Pathological findings showed seven
tumors in the resected specimen which meant that there were 3 other metastases in the resected lesion
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months after the operation. In the two cases with meta-
chronous liver metastasis, one was diagnosed with liver
metastasis 8 months after the first operation without
detailed reports of treatment for the recurrence. The
other patient had liver metastasis 1 year after the
primary resection and underwent CT-guided percutan-
eous RFA. Although the prognosis had not been well
documented in most cases, median follow-up time was

7 months (ranging from 0 to 240 months). One patient
with curative surgery obtained long-term survival of 20
years [21].
In our case, we performed upfront hepatectomy for

the first liver metastases, since CT and MRI showed soli-
tary tumor (although the number of tumors increased
during surgery). In the second recurrence, multiple liver
metastases were detected by CT and MRI, which were

Fig. 5 Third recurrence. a–c Four liver metastases are detected by EOB-MRI. d–f All tumors shrunk after 6 months of everolimus (10 mg/day)
administration. The arrows point the liver metastases detected by EOB-MRI

Fig. 6 Chronological progress of the case. Operation was performed four times, and long-term survival of 8 years was obtained
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avid on the OctreoScan. To confirm that the number of
tumors was not increasing rapidly, or the metastases
were limited to the liver, we chose somatostatin ana-
logues (SSA) for the second liver recurrence, including
octreotide LAR and lanreotide depot/autogel. According
to the previous report, SSA achieved stable disease in
87% of the patients and a partial response of 5–8% for
gastroenteropancreatic NET [26]. This effect is limited
from 6 to 18months [27]. In our case, octreotide LAR
was given for 3 months followed by lanreotide depot/
autogel for 7 months. Although the size of tumors in-
creased, the number of tumors did not change, and third
hepatectomy was indicated. For the third recurrence
(before fourth hepatectomy), we chose everolimus in-
stead of SSA. Six months of everolimus caused the side
reactions, so the fourth operation was planned. The
main reason for chemotherapy induction for the mul-
tiple liver metastases was to see whether the tumors got
worse rapidly or slowly. In the second recurrence, the
chemotherapy could not give good response (the size of
tumor increased); the number of tumors did not increase
for more than 10 months. Then, the surgery was
planned. In the third recurrence, although the tumors
shrank, chemotherapy could not be continued because
of the side effects, and surgery was planned. In both
situations, chemotherapy took an important role of
watching disease control.
It is important to resect as many tumors as possible

for long-term survival. CE-IOUS may be effective to find
new tumors that are difficult to identify via CT, EOB-
MRI, or CEUS before surgery [12]. CEUS was routinely
performed a day before the surgery. In the repeat hepa-
tectomy cases, although we could not find new tumors
by the CEUS before the surgery, we identified new tu-
mors by CE-IOUS during the second and third surgeries.
Hereby, CE-IOUS was quite useful to detect new liver
metastases from NET.

Conclusion
Liver resection can contribute to long-term survival in
the context of a multidisciplinary approach in patients
with liver metastases of NET. In selected patients, repeat
hepatectomy should be considered for liver metastases
originating from bile duct NET G2 as well as other
gastroenteropancreatic NETs.
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