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INTRODUCTION:  Neuroendocrine  tumors  (NET)  of  common  bile  duct  are  rare.  There  have  been  less  than
100 cases  reported  worldwide.
PRESENTATION  OF  CASE:  A  37-year-old  female  patient  was  referred  to our center  after  six  months  of
abdominal  pain  with  no definite  diagnosis.  At initial  presentation,  she  complained  of  increased  abdominal
pain,  nausea,  vomiting,  oral  intolerance  to  food  and  icteric  sclera.  Physical  examination  and  laboratory
tests  were  indicative  of pancreatitis.  At  day  four,  she  took  retrograde  cholangiopancreatography  (ERCP)
and a mid  CBD  stenosis  or impacted  stone  was  found.  In order  to  locally  investigate  the  lesion,  Endoscopic
Ultrasound  (EUS)  examination  was  performed  which  reported  16  × 12 mm  isoechoic  tumoral  lesion  at the
middle  of  the  CBD.  In  this  regard  we  decided  to perform  ERCP-guided  brushing  biopsy  of  the  lesion.  The
pathology  report was  highly  suggestive  for  malignancy.  She  underwent  resection  of  the  mid  portion  of
the  CBD  with  Roux-en-Y  hepaticojejunostomy,  cholecystectomy  and  portahepatis  lymph  node  dissection.
The  pathology  report  indicated  that the CBD  lesion  was  well-differentiated  neuroendocrine  tumor  grade
II.
DISCUSSION:  The  exact  etiology  of  developing  NET  in  the  bile  duct  tissues  is  not  clear  however  cholelithi-

asis  and congenital  malformation  of the  biliary tract  has  been  proposed  to cause  chronic  inflammation
with  subsequent  metaplasia  which  ultimately  transforms  into  NET.
CONCLUSION:  As there  are  very  few  cases  of  NETs  of  the  CBD, no  definite  surgical  or  medical  treatment
is  proposed.  Currently,  combination  of radical  surgical  resection  and  lymph  node  dissection  followed  by
chemotherapy  is the  treatment  of  choice.

© 2020  Published  by  Elsevier  Ltd  on behalf  of  IJS  Publishing  Group  Ltd.  This  is  an  open  access  article
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1. Introduction

Neuroendocrine tumors (NET) are rare originating from chro-
maffin cells and Kulchitsky cells both of which originate from the
endoderm [1]. Most cases of NETs occur in gastrointestinal tract and
pancreatic tissue, however, lung, thymus, and uterus are other sites
of primary lesions. Common Bile Duct (CBD) is extremely rare site
for primary NETs because even though chromaffin cells consist high
proportion of the small intestine cells, they are rarely found within
the biliary ducts [2]. Most cases introduced in the literature are pre-

sented with painless jaundice with or without pruritus however
pain or discomfort in the right upper quadrant of the abdomen and
weight loss may  initiate patient’s symptoms [3]. Given the paucity
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f data on the incidence of NET, gender dominancy and age at pre-
entation is not clear, but most cases are female patients ranged
7–67 years old [4]. Here we report the first national case of NET
ound in the middle of the CBD presenting with long standing dull
bdominal pain.

. Case presentation

A 37-year-old female patient was referred to Cancer Institute,
mam Khomeini Hospital Complex, Tehran University of Medical
ciences, Tehran, Iran after six months of abdominal pain with no
efinite diagnosis rather than a 2 × 3 cm mass lesion in the CBD
eported in an abdominal ultrasonography which was performed

n private clinic outside of our center. At initial presentation, she
omplained of increased abdominal pain, nausea, vomiting, oral
ntolerance to food and icteric sclera. Laboratory tests were indica-
ive of serum total bilirubin level of 10.1 mg/dL with 7.5 mg/dL
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Fig. 1. Magnetic resonance cholangiopancreatography images of common bile duct
defect in mid  CBD.

being direct bilirubin, alkaline phosphatase level of 944 IU/L, aspar-
tate aminotransferase of 44 IU/L and alanine aminotransferase of
44 IU/L, amylase level of 2310 IU/L and lipase level of 1190 IU/L,
there was no leukocytosis or anemia found. The initial impression
was pancreatitis and she became hydrated until appropriate diure-
sis established. As the hemodynamic variables were stable, she
was candidate for endoscopic retrograde cholangiopancreatogra-
phy (ERCP). Prior to ERCP, we consulted with gastroentrologists
at our center and they proposed performing Magnetic Resonance
Cholangiopancreatography (MRCP) and it revealed a filling defect
at the mid  CBD with proximal of the CBD being dilated to 12
mm (Fig. 1). ERCP reported mid  CBD stenosis or impacted stone
which was bypassed via an 8 cm 10f plastic stent and bile drainage
was achieved. In order to locally investigate the lesion, Endoscopic
Ultrasound (EUS) examination was performed which reported 16 ×
12 mm isoechoic tumoral lesion at the middle of the CBD with three
small stones proximal to the stent. In this regard, we decided to
perform ERCP-guided brushing biopsy of the lesion. The pathology
report was as follows: sheets and clusters of atypical cells with high
nucleus to cytoplasm ratio and hyperchromatic nuclei which was
highly suggestive for malignancy. At this stage, we assumed that we
were facing klatskin tumor of the proximal of the CBD as it is the
most probable malignant tumor of the CBD. A thoraco-abdomino-
pelvic computed tomography scan was ordered to evaluate the
extent of local invasion and distant metastasis. In addition to previ-
ously located tumor, there was a 30 × 38 mm low attenuated mass
like lesion at antero-posterior aspect of pancreatic tail with normal
splenic vasculatures and no regional adenopathy. The study was
negative for liver or other organ metastasis.

At the time these evaluations were running, she became symp-
tom free and tolerated food. This case was discussed in tumor board
and it was decided to surgically resect the lesion after 6 weeks in
order to decrease post pancreatitis complications. She was  admit-
ted at the scheduled time and underwent resection of the mid
portion of the CBD with Roux-en-Y hepaticojejunostomy, cholecys-
tectomy, portahepatis lymph node dissection and excisional biopsy
of the distal pancreas mass. The postoperative session was  unevent-
ful and she was discharged seven days after surgery. The pathology

report indicated that CBD lesion was well-differentiated neu-
roendocrine tumor grade II with perineural and lympho-vascular
invasion (Fig. 2). The immunohistochemistry study was  positive
for Synaptophysin and Chromogranin A. Ki67 index was positive in
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). Dilated proximal CBD measuring 12 millimetr is evident. The arrow shows filling

% of tumoral nuclei. One out of seven dissected lymph nodes was
nvolved by tumor. The pancreatic lesion was  fibroadipose tissue
ccompanied by dense histiocytic inflammation and no malignant
esion was seen. Also gallbladder specimen was  negative for malig-
ancy and manifested chronic cholecystitis and cholesterolosis.
he patient was referred to oncologist for further adjuvant ther-
py based on cisplatin and etoposide. She underwent surgery on
eptember 2017 and at the time of writing this article on October
020 she was  alive. This study has been reported in line with the
CARE 2018 criteria [5].

. Discussion

World Health Organization (WHO) classification [4] catego-
ized neuroendocrine neoplasms of digestive tract into three
ubtypes: well differentiated neuroendocrine tumor (NET), poorly
ifferentiated neuroendocrine carcinoma (NEC) and mixed ade-
oneuroendocrine carcinoma (MANEC) [6]. These neoplasms are
ifferent in histologic features and proliferation fraction. Well dif-

erentiated NETs are arranged in nests, clusters, trabeculae and
cini and are composed of cells with uniform round nuclei, stippled
hromatin and eosinophilic to clear cytoplasm. They are divided
nto three groups, including grade 1 (<2 mitoses/2mm2, Ki-67 <
%), grade 2 (2–20 mitoses/2mm2, Ki-67:3% to 20%), grade 3 (>20
itoses/2mm2, Ki-67 > 20%). A NEC is a poorly differentiated, high

rade malignant neuroendocrine neoplasm composed of either
mall or intermediate to large cells with marked nuclear atypia and

 high proliferation fraction (>20 mitoses per 10 high-power fields
r > 20% Ki67 index) [7]. MANEC has histological features of both
land-forming epithelial and neuroendocrine carcinomas [8].

NETs are extremely rare accounting for 0.2–2% of all digestive
ract tumors [9]. Recent years have witnessed an increase in the
ncidence of NETs (3.65 /100.000/year) which may  be due to either
ctual increase in incidence or improved diagnostic tools [10]. The
ost common primary sites for extrahepatic bile duct NET are hep-

tic duct and distal CBD (19.2%) following by the middle of the CBD
17.9%), the cystic gall duct (16.7%) and the proximal of the CBD
11.5%) [3]. Michalopoulos et al. [11] reported approximately 38

ases of NET from 1961 to 2013. Also Liu et al. [12] found other 10
ncluding their case and reported 48 cases of NET in 2018. It is not
lear how NET develops in bile duct tissues but the most accepted
heory is that cholelithiasis and congenital malformation of the bil-
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Fig. 2. Computed Tomography scan images of the common bile duct.
Histologic features of well differentiated neuroendocrine tumor of CBD: A, B: Bile duct wall is infiltrated by tumor (H&E, 100×, 100×). C: Tumor cells show mild cytologic
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atypia, round to oval nuclei, stippled chromatin and eosinphilic to clear cytoplasm (
Immunohistochemical study of well differentiated neuroendocrine tumor of CBD: 

positive (IHC, 400×, 400×). F: KI-67 is positive in about 8 percent of tumoral nuclei

iary tract cause chronic inflammation with subsequent metaplasia
of bile duct epithelial cells, and then metaplasia transforms into NET
[13]. The definite diagnosis relies on postoperative pathology which
utilized immunohistochemistry study on many biomarkers to diag-
nosis the histological subtypes of neuroendocrine neoplasms, such
as Chromogranin A, Synaptophysin, Neuron specific enolase, and
etc.

The NET, as it is named, has the potential to secrete numer-
ous hormonal substances such as serotonin, gastrin, somatostatin,
vasoactive intestinal peptide, glucagon and insulin but usually
these substances are not measured through preoperative diagno-
sis course because of the absence of detectable serum markers and
the usual lack of hormonal symptoms [11]. In Little et al. [14] case,
urinary 5-hydroxyindoleacetic acid (5-HIAA) was measured preop-
eratively and lead to diagnosis. Also, gastrin serum level was  found
to be increased in Martignoni et al. study [15] [58, 92]. However our
case did not show any symptoms rather than obstructive jaundice
and abdominal discomfort.

Today, the technological advances has facilitated diagnosis of
many tumors even in the sites of complex anatomy, however
many cases of the NET cannot be diagnosed operative specimen
is reviewed. Noronha et al. [16] suggested that brush cytology
specimen obtained using ERCP, percutaneous transhepatic cholan-
giography (PTC) or endoscopic ultrasound-guided fine needle
aspiration can provide preoperative histological result of malig-
nancy. These techniques might have false negative results because
the tumor is located submucosaly. We  used ERCP to obtain his-
tological confirmation of malignancy but the exact pathology was
postponed until operative specimen was reviewed.

The principle differential diagnosis of NET is cholangiocarci-
noma. NETs of the CBD are almost non-functioning thus initial
presentation is jaundice and fever and abdominal discomfort may
take time to develop [17,18]. Considering the fact that enhance-
ment degree of CT in the arterial phase for cholangiocarcinoma is
lower than for the liver and exophytic growth pattern of NET might

be helpful separating these two entities [19].

Surgical resection is the mainstay of the treatment and the sur-
gical extent is directed by the tumor location [20]. Lymph node
dissection has been introduced to be a part of the surgery by

c
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400×).
munohistochemical staining with Synaptophysin and Chromogranin is diffusely

100×).

he National Comprehensive Cancer Network guidelines, however
he exact extent of dissection is not clearly defined [12]. As these
umors are not usually diagnosed prior to surgical removal, there is
o neoadjuvant treatment proposed. Postoperative chemotherapy
sing cisplatin and etoposide showed promising results, however
rognosis is mainly related to histological grade of the tumor [21].

. Conclusion

Although current knowledge about NETs of the CBD is limited
ut it seems that combination of radical surgical resection and

ymph node dissection followed by chemotherapy provides sub-
tantial prognosis.
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