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Neuroendocrine tumors (NETs) are mostly found in the gas-
trointestinal tract and the pancreas. The World Health Organi-
zation (WHO) classification (2010) has been widely used to cat-
egorize NETs.1 In the digestive system, NETs including those 
found within the bile ducts, are classed as NET G1 (carcinoid, 
mitotic count of <2 per 10 high-power fields (HPF) and/or 
≤2% Ki-67 index), NET G2 (mitotic count 2–20 per 10 HPF 
and/or 3%–20% Ki-67 index), NET G3 (neuroendocrine carci-
noma, mitotic count of >20 per 10 HPF and/or >20% Ki-67 
index), and mixed adenoneuroendocrine carcinoma (MANEC).1 
NETs arising from the bile duct are rare, accounting for only 
1.8% of gastroenteropancreatic NETs.2 MANECs of the com-
mon bile ducts (CBDs) are extremely rare, and only a few cases 
have been reported thus far.3-5

In this study, we report a case of MANEC arising from the 
mid CBD. 

CASE REPORT
 
A 75-year-old man was admitted to the hospital with pain-

less jaundice that had begun the previous week. He had under-
gone laparoscopic cholecystectomy four months previously due 
to gallbladder empyema. He had a history of prostate cancer 
which had been cured after radical prostatectomy 10 years prior. 
The patient was taking antihypertensive medication. He was 
neither a drinker nor a smoker and did not have any specific 

family history of any other diseases.
Physical examinations on admission were unremarkable, ex-

cept for icteric scleras. Laboratory tests showed abnormal liver 
function tests with aspartate aminotransferase 196 U/L, alanine 
transaminase 428 U/L, total bilirubin 4.62 mg/dL, direct bili-
rubin 3.62 mg/dL, and gamma glutamyl transpeptidase 946 
IU/L. The cancer antigen 19-9 level was 68.89 U/mL.

A abdominal computed tomography revealed intrahepatic 
duct dilatation and luminal narrowing of the mid CBD with 
diffuse wall thickening and enhancement (Fig. 1A). Upon en-
doscopic retrograde cholangiopancreatography (ERCP), there 
was a luminal narrowing (2 cm in length) in the proximal CBD 
with proximal ductal dilatation (Fig. 1B). Biopsy with forcep 
and brush cytology during ERCP revealed a few atypical cells 
with ulcer detritus that were suggestive of adenocarcinoma (Fig. 
1C). On positron emission tomography, no significant abnormal 
fludeoxyglucose uptake was seen (Fig. 1D).

The patient underwent CBD resection with Roux-en Y cho-
ledocojejunostomy and liver wedge resection. On the gross-sec-
tion after fixation, an infiltrative, whitish tumor was noted at 
the CBD (Fig. 2A). Microscopically, the surface of the tumor 
was composed of moderately differentiated adenocarcinoma (Fig. 
2B). In contrast, the tumor cells in the deep portion showed an 
infiltrative growth pattern and were composed of small round 
cells with hyperchromatic nuclei and scant cytoplasm (Fig. 2C). 
These infiltrative tumor cells stained positive for chromogranin 
A (Fig. 2D), synaptophysin (Fig. 2E), and CD56 (Fig. 2F), the 
markers for NET. Both adenocarcinoma and NET components 
occupied more than 30% of the tumor volume. The final diag-
nosis of the patient was MANEC (composite of moderately dif-
ferentiated adenocarcinoma and small cell carcinoma). There was 
no lymphatic or vascular invasion.
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Five months after the procedure, the patient was readmitted 
to the hospital due to recurrent liver abscess. After percutane-
ous abscess drainage and antibiotic therapy, his condition im-
proved. He continues to be followed-up and has shown no evi-
dence of recurrence for 11 months after the operation.

DISCUSSION
 
MANEC is a subtype of NET that contains both gland-form-

ing epithelial tumor cells and neuroendocrine cells.1 By defini-
tion, both components must represent at least 30% of the tu-

mor.1 NETs that arise from the extrahepatic bile duct are very 
rare, occupying less than 1% of all NETs.6-8 MANECs arising 
from the extrahepatic bile duct are extremely rare.7,8 These types 
of tumor have a characteristic histology that includes an adeno-
carcinoma component at the surface and a neuroendocrine com-
ponent in the areas of vascular and perineural invasion.3-5,9

Because of their rarity and complexity, most MANECs of the 
bile duct are initially thought to be adenocarcinomas or NETs.3-5 
Our patient was also first diagnosed with cholangiocarcinoma 
by biopsy via ERCP, and the adenocarcinoma components were 
localized in the superficial layer. 

Fig. 1. Study findings before surgery. (A) A portal phase image of a dynamic computed tomography scan shows luminal narrowing of the 
mid common bile duct (CBD) with diffuse wall thickening and enhancement (white arrows). (B) A filling defect in the CBD with proximal dilata-
tion is noted upon endoscopic retrograde cholangiopancreatography (ERCP). (C) ERCP biopsy of the tumor reveals a few atypical cells with 
ulcer detritus, suggestive of adenocarcinoma. (D) Positron emission tomography shows no significant abnormal uptake. 
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An initial pathologic diagnosis of malignant biliary stricture 
is frequently made following a biopsy of the site. However, due 
to the limitation involved with obtaining adequate biopsy spec-
imens, ERCP may fail to reach the neuroendocrine component, 
which is embedded in a deeper portion of the tumor. Therefore, 

Fig. 2. Pathologic findings after surgery. (A) Gross cross-sectional view of the tumor after fixation. (B) On the surface of the tumor, the tumor 
cells are composed of moderately differentiated adenocarcinoma. (C) The infiltrative tumor cells are small and round with hyperchromatic nu-
clei and scant cytoplasm. Immunohistochemical analysis for chromogranin (D), synaptophysin (E), and CD56 (F).
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the pathologic diagnosis of MANEC using a surgically resected 
specimen with immunohistochemical stainining for neuroen-
docrine markers (chromogranin, synaptophysin, and CD56) may 
be useful for the correct diagnosis.3

Even in surgical specimens of biliary tract cancer, NETs and 



http://www.koreanjpathol.org http://dx.doi.org/10.4132/KoreanJPathol.2014.48.6.445

448 • Lee SW, et al.

MANECs may be hidden inside the adenocarcinomatous com-
ponents. A previous study examined 274 cases of surgically re-
sected biliary tract cancer specimens and reported that 13 of 53 
extrahepatic bile duct cancer cases contained neuroendocrine 
cells and two were newly diagnosed as MANEC.9 Therefore 
careful attention and thorough examinations are needed for pa-
thologists to accurately diagnose surgically resected biliary tu-
mors, even when the tumor has been initially determined to be 
a cholangiocarcinoma via ERCP biopsy.

In general, the prognosis of biliary MANEC is poor. While 
the five-year survival rates of NET G1 and NET G2 of the gas-
troenteropancreatic tract are greater than 70%, the same sur-
vival rate of MANEC is about 40%.2 Disease-related causes of 
death are most commonly located in the biliary tract (62.2%), 
while the rarest arise in the rectum (5.2%).2

The treatment algorithm of MANEC is not well established. 
As with other types of cancer, surgery may be the mainstay of 
the treatment of MANEC, and adjunctive therapy with chemo-
therapy, radiotherapy and somatostatin analogues can be con-
sidered according to the NEC type. It is also reasonable to treat 
MANEC in accordance with a more aggressive histology of the 
tumor.10 For example, treat like adenocarcinoma in a MANEC 
with a well differentiated neuroendocrine component and an 
adenocarcinomatous component, and treat as poorly differenti-
ated NET in a MANEC with poorly differentiated neuroendo-
crine component.10 

In conclusion, we present a case of MANEC of the CBD. Most 
MANEC cases, including this one, are initially diagnosed as 
cholangiocarcinoma. Therefore, the acquisition of a surgical 
specimen and thorough investigations by the pathologist are 
crucial to make the correct diagnosis in order to determine the 
best treatment and estimate the prognosis in extra-hepatic bile 
duct cancer. 
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