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1. Introduction

Neuroendocrine tumors (NET) originate in the embryonic neural crest cells,
which are called Kulchitsky cells [1] [2]. These tumors involve different organs
and sites with a majority of the tumors occurring in pancreas, stomach, small
bowel, rectum, and appendix [3]; however, primary NETs of the extrahepatic
bile ducts have rare incidence, representing only 0.2% - 2% of gastrointestinal
NETs [2] [4]. The radiologic findings of biliary NET show well-defined hyper-
vascular solid mass that needs to differentiate biliary cancer and other hyper-
vascular tumors. We report a case of NET arising from common bile duct (CBD)
with computed tomography (CT), magnetic resonance imaging (MRI) and

magnetic resonance cholangiopancreatography (MRCP) findings.

2. Case Presentation

A 50-year-old man presented out institution with abnormal liver function test
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results during the health checkup. The initial laboratory studies detected abnor-
mally elevated serum levels of direct bilirubin (0.49 mg/dL, normal 0 - 0.30
mg/dL), aspartate aminotransferase (84 U/L, normal < 40 U/L) and alanine
aminotransferase (237 U/L, normal < 41 U/L), alkaline phosphatase (202 U/L,
normal 40 - 130 U/L) and gamma-glutamyl transferase (3693 U/L, normal 10 -
71 U/L). Tumor markers such as cancer antigen 19 - 9 and carcinoembryonic
antigen were within the normal range. A contrast-media enhanced abdominal
CT (Figure 1(a), Figure 1(b)) demonstrated a 3.6 x 4.3 cm sized well-defined
mass in the proximal CBD with arterial enhancement of 96 Hounsfield unit
(HU), which had relatively low attenuation on delayed phase of 78 HU. The
mass contained focal low attenuation of cystic portion. Both upstream central
intrahepatic bile duct was slightly dilated compared to the size of the mass. There
was no evidence of hepatic metastasis, and no significantly enlarged lymph nodes
around porta hepatis and paraaortic space. Abdominal MRI revealed well defined,
arterial heterogeneous enhancing solid mass on fat-saturated T1-weighted turbo-
field-echo sequence (TR = 3.6 msec; TE = 1.6 msec; flip angle = 12°) (Figure
1(c)), which contained focal cystic portions of high signal intensity on breath-
hold multi-shot T2-weighted sequence (TR = 1600.0 msec; TE = 112.0 msec; flip
angle = 150°) (Figure 1(d)). The mass showed diffusion restriction on diffusion
weighted imaging (b = 800 s/mm?) (Figure 1(e)). Thick-slab (4 cm) MRCP
showed an exophytic extraluminal mass compressing the proximal CBD, result-
ing in relatively mild dilatation of upstream bile duct and smooth beaking ap-
pearance of CHD (Figure 1(f)). Six days subsequent to MRI and MRCP, CBD
segmental resection with cholecystectomy and choledochojejunostomy were
performed. The patient didn’t receive any other management after surgery be-
cause he didn’t have neuroendocrine symptom or distant metastasis. Gross ex-
amination revealed a 4.7 x 4.3 x 3.5 cm sized well-defined mass arising from
CBD. Histopathology showed the exophytic mass originating from the submu-
cosal layer without mucosal invasion (Figure 1(g)). No pathologic lymph node
was found. Histological examination (Figure 1(g)) showed the positive expres-
sion for chromogranin (Figure 1(h)) and CD56 on immunohistochemistry
which suggests the tumor has neuroendocrine component. The Ki67 labelling
index, a proliferative marker, was 3%. The final diagnosis was NET of World
Health Organization (WHO) Grade 1. The 4-month follow-up of laboratory and
CT study showed no abnormal findings.

3. Discussion

Extrahepatic biliary NET's have extremely rare incidence and represent 0.2% - 2% of
all gastrointestinal NETs [2] [4]. Extrahepatic biliary NET's are most frequently
found in the common hepatic duct and the distal common bile duct (19.2%) fol-
lowed by the middle of the common bile duct (17.9%), the cystic duct (16.7%)
and the proximal common bile duct (11.5%) [4]. The mean tumor diameter was

2.15 + 1.2 cm (ranging from 0.2 to 5.5 cm). 34.6% of extrahepatic bi-
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Figure 1. A 50-year-old man with an incidental finding of an extrahepatic extraluminal biliary tumor: (a) Contrast enhanced ab-
dominal axial CT scan shows a well-defined 3.6 x 4.3 cm sized hypervascular mass (arrow) with internal cystic portion (arrow-
head); (b) Coronal reconstruction image during the arterial phase shows well-defined extrahepatic mass (arrow) with very slight
dilatation of intrahepatic bile duct (arrowhead) comparing to the mass size; (c¢) Abdominal MRI reveals arterial hypervascular
mass (arrow) with mainly solid portion of low signal intensity compared to liver parenchyma on fat-saturated T1-weighted tur-
bo-field-echo sequence (TR = 3.6 msec; TE = 1.6 msec; flip angle = 12°); (d) The mass has high signal intensity compared to liver
parenchyma (arrow), which contains internal cystic portion (arrowhead) on breath-hold multi-shot T2-weighted sequence (TR =
1600.0 msec; TE = 112.0 msec; flip angle = 150°); (e) The mass shows diffusion restriction (white arrow) on diffusion weighted
imaging (b = 800 s/mm?); (f) Thick-slab (4 cm) MRCP shows an exophytic extraluminal mass compressing the proximal CBD
(arrow), resulting in mild dilatation of upstream bile duct; (g) Histopathology shows exophytic mass originating from submucosa
(arrows) of CBD (asterisk) with rosette appearance and no mucosal invasion (Hematoxylin-Eosin staining, x40); (h) Strong ex-
pression of chromogranin (arrows) is noted in the cytoplasm of NET (Immunohistochemical staining, x 100).

liary NETs were found to be metastasizing into local lymph nodes (19.23%) or
the liver (16.7%) [4].

The origin of extrahepatic biliary NET is not clearly discovered yet. Some au-
thors are assuming that biliary NET derive from preexisting neuroendocrine

cells which were dispersed throughout the biliary mucosa [5]. Another hypothe-
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sis suggests that the ectopic pancreatic tissue distributed during embryogenesis
is the origin of biliary NET [6] [7]. The last theory is about the multipotent stem
cell of the biliary mucosa, which are capable of differentiating into NETs and
carcinomas [8]. This suggestion well explains the mixed phenotypes of extrahe-
patic biliary NETs in previous reports, ranging from pure extrahepatic biliary
NETSs and to carcinomas with scattered neuroendocrine cells [9].

The imaging feature assessment of extrahepatic biliary NET has been limited
due to absence of specific description in the previous literature. According to
previous radiology case reports, 90.0% (9/10) of these NETs had a well-defined
margin with prominence in arterial phase [10]. The mean diameter of these tu-
mors was 2.66 cm (1.5 - 4.5 cm) [10]-[15]. Extrahepatic biliary NETs occasio-
nally metastasize to the liver, gallbladder, pancreas, and in the regional lymph
nodes [11] [16]. Referring to the histopathological subtypes in the WHO 2010
classification, these NETs had a wide spectrum of recurrence rate and overall
survival [16]. According to the study by Kim et al [16], extrahepatic biliary
NETs metastasized to hepatic parenchyma in 2/7 cases of pure neuroendocrine
carcinoma and in 2/7 cases of mixed endocrine-exocrine carcinoma. In contrast,
hepatic metastasis was not reported (0/6) for NET grade 1 and grade 2 tumors.
Our case of low grade NET without metastasis consists with the result of pre-
vious study.

The most common bile duct tumor is cholangiocarcinoma of approximately
80% [10]. Periductal infiltrating type, the most common type of extrahepatic
cholangiocarcinoma manifests as irregular segmental wall thickening lesion
which accompanies bile ductal shouldering and marked upstream biliary dilata-
tion. It shows progressive enhancement due to severe desmoplastic reaction [17].
However, in this study, the well-defined exophytic mass shows prominence in
arterial phase with very slight intrahepatic bile duct dilatation comparing to the
mass size, which is different radiologic findings from cholangiocarcinoma. If
that is the case, the differential diagnosis for hypervascular enhancing mass in
extrahepatic bile duct or porta hepatis include NET, peripheral nerve sheath
tumor, or Castleman’s disease. Peripheral nerve sheath tumor commonly mani-
fests as progressive heterogeneous delayed enhancing mass with smooth or lo-
bulating contour [18], of which its incidence is also rare so that only 17 cases of
schwannoma of the extrahepatic biliary tract have been reported [19]. These
tumors can include calcification, cystic change, bleeding and hyalinization as it
grows in size. Castleman’s disease of hyaline vascular type occurs as a homoge-

neously enhancing hypervascular mass which often accompanies calcification.

4. Conclusion

In conclusion, the characteristic imaging finding of extrahepatic biliary NET is
well-defined, exophytic, arterial hypervascular solid mass without calcifications.
It can be helpful to differentiate from other hypervascular tumors. If hepatic or

lymph node metastasis exists in initial study, high grade NET should be in con-
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sideration. Although its low incidence to occur in the extrahepatic biliary region,

extrahepatic biliary NET should be kept in mind as a possibility in this situation.

We report a rare case of extrahepatic biliary NET arising from CBD which has

characteristic radiologic findings.
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