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a  b  s  t  r  a  c  t

INTRODUCTION:  Neuroendocrine  tumors  arising  primarily  in  the bile  duct  are  rare.  And  among  these
tumors,  mixed  adeno-neuroendocrine  carcinoma  (MANEC)  is  quite uncommon.  We report  a  patient  with
MANEC  who  achieved  long-term  recurrence-free  survival.  And  our  case  report  includes  analysis  previous
case reports.
PRESENTATION  OF  CASE:  A  66-year-old  man  underwent  investigation  for persistent  anorexia  and  fatigue.
Laboratory  tests  showed  that the  values  of  hepatobiliary  enzymes  were  increased.  On  CT,  a 10  mm  × 8  mm
hypervascular  tumor  was  observed  in  the  distal  bile  duct  and  the  proximal  bile  duct  was markedly
dilated.  Endoscopic  retrograde  cholangiography  (ERC)  also showed  a stenosis  with  a  long diameter  of
10 mm.  Examination  of  a biopsy  specimen  obtained  from  the  narrow  site  of  the  bile duct  at  the  time
of  ERC  revealed  tubular  adenocarcinoma.  Therefore,  pylorus-preserving  pancreaticoduodenectomy  was
performed  under  a preoperative  diagnosis  of distal  bile duct  carcinoma.  Postoperative  pathologic  exam-
ination  revealed  alveolar  structures  and a mixture  of  moderately  differentiated  adenocarcinoma  with
synaptophysin-positive  and chromogranin-A-positive  neuroendocrine  carcinoma.  Therefore,  the  final
diagnosis  was  MANEC,  pT3,  pN1,  M0, pStage  II B (TNM  classification  of  the UICC).  Curative  resection  was
achieved  and  there  has  been  no recurrence  after  30  months.

DISCUSSION:  In the  previous  reports,  only  five  patients  (14.7%)  survived  for  24  months  or  longer.  Median
survival  was  longer  (14  months)  in the  curative  resection  group  and shorter  (6  months)  in  the non-
curative  resection  group.
CONCLUSION:  Curative  resection  is essential  to achieve  long-term  survival  in  patients  with  bile  duct
MANEC,  even  if these  patients  have  lymph  node  metastasis.

©  2017  The  Author(s).  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
he  CC
access  article  under  t

. Introduction

Neuroendocrine tumors arising primarily in the bile duct are
are. Among these tumors, mixed adeno-neuroendocrine carci-
oma (MANEC) is quite uncommon and its prognosis is thought

o be poor. We  report a patient with MANEC arising primarily in
he bile duct who achieved long-term recurrence-free survival.

Abbreviations: CT, computed tomography; ERC, endoscopic retrograde cholan-
iography; MANEC, mixed adeno-neuroendocrine carcinoma; MRI, magnetic
esonance imaging; NEC, neuroendocrine carcinoma; NEN, neuroendocrine neo-
lasm; NETs, neuroendocrine tumors.
∗ Corresponding author. Present address: Department of Surgery, Institute of Gas-

roenterology, Tokyo Women’s Medical University, 8-1 Kawada-cho, Shinjuku-ku,
okyo 162-8666, Japan.

E-mail address: izumo@ige.twmu.ac.jp (W.  Izumo).
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reativecommons.org/licenses/by-nc-nd/4.0/).
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2. Presentation of case

A 66-year-old man  underwent investigation for persistent
anorexia and fatigue which had persisted for one month. On his
past history and family history, there was nothing noteworthy,
including no evidence of multiple endocrine neoplasia type1or von
Hippel-Lindau disease. And he was  not a smoker or a drinker. On
his occupational history, he had not worked in printing indus-
try where incidence of the bile duct carcinoma is known to be
high. On his physical examination, the bulbar conjunctiva was
yellow. Laboratory tests showed that the values of hepatobil-
iary enzymes were increased (T-Bil was  8.9 mg/dl, D-Bil was
5.6 mg/dl, AST was  377 U/L, ALT was  653 U/L, ALP was 1105 U/l,

and �-GTP was 2291 U/l). CEA and CA19-9 were within normal
limits. On abdominopelvic contrast-enhanced CT, an enhancing
10 mm  × 8 mm  hypervascular tumor was observed in the distal
bile duct and the proximal bile duct was markedly dilated (Fig. 1).
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Fig. 1. Abdominal contrast-enhanced CT scan: an enhancin

RCP demonstrated a filling defect spanning 10 mm in the max-
mal diameter in the distal bile duct with markedly dilatation of
he proximal bile duct. There was no evidence of pancreatobiliary

aljunction (Fig. 2). Endoscopic retrograde cholangiography (ERC)
lso showed a stenosis of 10 mm in the maximal diameter was
bserved in the distal bile duct (Fig. 3). Examination of a biopsy
pecimen obtained from the narrow site of the bile duct at the time

f ERC revealed moderately differentiated tubular adenocarcinoma.
ith a preoperative diagnosis of distal bile duct cancer, pylorus-

reserving pancreaticoduodenectomy was performed. On surgical
or of 10 mm × 8 mm in size was  seen in the distal bile duct.

findings, a median incision was made in the upper abdomen and
observation of the abdominal cavity did not reveal tumor dis-
semination or liver metastasis. The tumor was palpable as an
induration in the distal bile duct. Pylorus-preserving pancreatico-
duodenectomy (Child II-A) was  performed. The operating time was
343 min  and blood loss was 533 mlMacroscopic findings (Fig. 4)
shows a white nodular infiltrating tumor of 10 mm in the maximal

diameter was  observed in the distal bile duct. Histopathological
findings (Fig. 5) shows the tumor composed of cells in solid clus-
ters and cells forming tubular structures with abundant fibrous
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ig. 2. MRCP: a filling defect of 10 mm in the maximal diameter was observed in t
ancreatobiliary maljunction.

troma. The solid clustered cells were positive for synaptophysin
nd chromogranin −A in immunohistochemistry, which indicated
euroendocrine differentiation. The cells also showed numerous
itoses and high-Ki-67 labeling index (25 mitotic figures/10 HPF;

0% Ki-67-positive). The proportion of each component was at least
0%. The final diagnosis was the mixed adeno-neuroendocrine car-
inoma (MANEC), large cell type. The pathological stage was pT3,
N1, M0,  and pStage II B according to the TNM classification of the
ICC. Curative resection was achieved.

.1. Postoperative course

A pancreatic fistula (Grade B) occurred postoperatively, but it
esolved with drainage. The patient was discharged from our hos-
ital at 39 days after the operation. No adjuvant treatment has been
erformed since discharge, and his recurrence-free survival time is
0 months.

. Discussion

In 1907, a neuroendocrine tumor was reported as a gastroin-
estinal carcinoid by Oberndorfer [1]. Since then, although the
efinition of neuroendocrine tumors has been vague, the term neu-

oendocrine neoplasm (NEN) was coined with a grading based on

itotic figures and the Ki-67 index into G1, G2, and G3 in 2010
n WHO  classification [2], NENs are classified into neuroendocrine
umors (NETs), neuroendocrine carcinomas (NECs), and MANECs.
tal bile duct. The proximal bile duct was markedly dilated. There is no evidence of

This classification defines MANEC as a tumor mixed with com-
ponents of adenocarcinoma and NEC, in which each component
comprises at least 30% of total.

Three hypotheses have been proposed regarding the develop-
mental mechanism of MANEC, which are 1) that it arises from
adenocarcinoma, 2) it arises from endocrine tumor, or 3) it develops
from pluripotent cells or juvenile cells. Kijima et al. [3] examined
samples of endocrine cell carcinoma and demonstrated continuity
from an adenocarcinoma component in all samples. Therefore, the
hypothesis of MANEC originating from adenocarcinoma is thought
to be most likely. In our patient’s tumor, the neuroendocrine can-
cer component was  contiguous with a moderately differentiated
adenocarcinoma component, which supports the hypothesis of the
origin of MANEC from adenocarcinoma.

Neuroendocrine tumors arising primarily in the bile duct are
rare. It has been reported that biliary neuroendocrine tumors
account for only 0.19% of all malignant biliary tumors [4]. It also has
been reported that biliary MANEC are even rarer and the prognosis
is poor.

The Pub med  and Japan Medical Abstracts Society databases
were searched using each of the following search terms: “bile
duct”, “biliary tract”, “MANEC”, “mixed adenoneuroendocrine car-
cinoma”, “neuroendocrine carcinoma”, “small cell carcinoma”,

“large cell carcinoma”, “adenoneuroendocrine carcinoma”, or “ade-
nocarcinoid”. These searches identified 34 patients who  had
undergone surgical resection of MANEC, including our patient
[5–37] (Table 1).
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Fig. 3. ERC: A stenosis of 10 mm in the maxi

The mean age of the patients was 68 (53–85) years and they
ncluded 23 men  and 11 women. The mean tumor diameter was  27
10–60) mm.  Tumors occurred in the distal bile duct in 26 patients,
n the hepatic ducts in six patients, and in both the distal bile duct
nd hepatic duct in one patient. The tumor location was unknown in
ne patient. Surgery (some patients had more than one operation)
as pancreaticoduodenectomy in 25 patients, hepatopancreato-

uodenectomy in one patient, resection and reconstruction of the
xtrahepatic bile duct in four patients, segmental or more exten-
ive hepatic resection in three patients, hepatic tumor resection in
wo patients, and combined vascular resection in two patients. The
perative method was not reported for one patient. Preoperative
hemotherapy was performed in one patient. Curative resection
as achieved in 12 patients and was not achieved in nine patients,

hile the curability of surgery was not reported in 13 patients. The

umor histological type was large cell in three patients, small cell
n 22 patients, and unknown in nine patients. The stage (TNM clas-
ification of the UICC) of tumors in the distal bile duct was IA in one
iameter was observed in the distal bile duct.

patient, IB in three patients, IIA in five patients, IIB in 11 patients,
IV in one patient, and unknown in seven patients. In addition, the
stage of tumors in the hepatic ducts was II in one patient, IVB in two
patients, and unknown in three patients. Median survival time was
8 (3–48) months. Twelve patients (35.3%) survived for 12 months
or longer, but only five patients (14.7%) survived for 24 months
or longer. Median survival was longer (14 months) in the curative
resection group and shorter (6 months) in the non-curative resec-
tion group. Median survival was very short (5 months) in patients
with liver metastasis at diagnosis.

Median survival was longer in patients with lymph node metas-
tasis than in patients without lymph node metastasis (14 months
vs.6 months). This was probably because curative resection was
achieved in 7/11 patients with lymph node metastasis, but was

only achieved in 4/21 patients without lymph node metastasis.
Thus, achieving curative resection may  have influence the outcome
rather than the presence or absence of lymph node metastasis.
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Fig. 4. A white nodular infiltrating tumor of 10 mm in the maximal diameter was  shown in the distal bile duct.

Fig. 5. Histopathological findings: There were solid clustered cells (NEC components) (upper part of the figure) and tubular structured cells (adenocarcinoma components)
(lower  part of the figure) with transition between the 2 components in abundant fibrous stroma (a). The NEC cells were labeled with antibodies for synaptophysin (b) and
chromogranin A (c). Ki-67 labeling index was  30% (d). Original magnificent: a–c, ×100, d, ×200.
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It has been reported that the prognosis of bile duct carcinoma
is influenced by the presence or absence of lymph node metastasis
[38]. However, these findings suggest that if patients with MANEC
have lymph node metastasis, their survival can be extended by
curative resection.

Thus, our patient has shown long-term recurrence-free sur-
vival because the primary operation successfully achieved curative
resection with no residual tumor and no distant metastasis includ-
ing liver metastasis was detected.

NEN is a plethoric tumor that is characterized by hypervascular
enhancement in the arterial phase of CT scans [39], while bile duct
carcinoma is often visualized as a tumor with a poor enhancement.
The tumor showed enhancement in our patient and MANEC should
be taken into consideration under such circumstances.

It was reported that the accuracy of preoperative EUS-FNA was
83.3% for diagnosis of pancreatic NET [40]. There are several prob-
lems to make a diagnosis of NET by EUS-FNA. First, the grade of NET
varies depending on biopsy sites due to the heterogeneity of tumor
[41]. In addition, it may  be difficult to make a definitive diagnosis
of mixed tumors like MANEC through examining a small speci-
men obtained by EUS-FNA. In our patient, adenocarcinoma was
diagnosed by EUS-FNA, but MANEC should have been taken into
consideration because of the imaging findings.

In patients with surgically non-resectable pancreatic and gas-
trointestinal neuroendocrine carcinomas, high response rates have
been achieved by platinum-based combination therapy (etoposide
and cisplatin or irinotecan and cisplatin) [42,43]. As chemotherapy
for non-resectable bile duct carcinoma, based on the results of stud-
ies performed in Britain and Japan [44,45], gemcitabine + cisplatin
has been recommended (grade 1 recommendation) [46]. However,
no standard chemotherapy has been reported for MANEC. It is pos-
sible that chemotherapy targeting the more dominant component
(adenocarcinoma or NEC) could be effective, but evidence-based
chemotherapy has not been established and standard adjuvant
chemotherapy has not been reported either.

In our patient, periodic follow-up has been performed without
adjuvant chemotherapy. However, if recurrence is detected in the
future, chemotherapy targeting the dominant component will be
performed after histological confirmation.

In conclusion, we  experienced a rare case of bile duct MANEC
diagnosed by postoperative pathologic examination, in which
recurrence-free survival for 30 months has been achieved. We  think
that curative resection is essential to achieve long-term survival in
patients with bile duct MANEC. Even if these patients have lymph
node metastasis, survival can be extended if curative resection is
achieved.
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