
Clinical Case Report Medicine®

OPEN
Duplication of the extrahepatic bile duct
A case report and review of the literatures
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Abstract
Rationale: Duplication of the extrahepatic bile duct is an extremely rare congenital anomaly of the biliary system.

Patient concerns: A 44-year-old woman presented with a history of continuous upper abdominal pain and vomiting.

Diagnoses: Magnetic resonance cholangiopancreatography (MRCP) disclosed diffuse dilatation of the intrahepatic and
extrahepatic bile ducts. Endoscopic retrograde cholangiopancreatography (ERCP) showed the presence of two extrahepatic bile
ducts with calculus at the distal end of the CBD.

Interventions: Laparoscopic cholecystectomy (LC) was performed after an ERCP. Choledochoscopy, performed during the
operation, showed duplicated common bile duct and the cystic duct was seen opening at the right side of the extrahepatic duct.

Outcomes: The patient was doing well after 6 months of follow-up.

Lessons: We reported a case of a double common duct with choledocholithiasis and gallstone. This rare anomaly may lead to
cholangitis, common bile duct injury during surgery, malignancy occurrence, and should be treated with extreme care.

Abbreviations: CBD= common bile duct, CT= computed tomography, DCBD= double common bile duct, ERCP= endoscopic
retrograde cholangiopancreatography, LC = laparoscopic cholecystectomy, MRCP = magnetic resonance cholangiopancreatog-
raphy.
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1. Introduction

Duplication of the extrahepatic bile is an extremely rare
congenital anomaly of the biliary system, which is characterized
by the presence of a septum within the common bile duct or an
accessory common bile duct.[1] The first double common bile-
duct (DBCD) case was reported by Vesalius in 1543.[2] Before the
year 2007, there were 4 identified types of such anomaly. In 2007,
Choi et al. found a new type of DBCD and classified it as type
V.[3] Since then, only 6 type V CBCD have been reported. In this
case report, we present a recently recognized a rare case of type
Vb duplicated common bile duct with choledocholithiasis and
cholelithiasis.
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2. Case report

A 44-year-old Chinese woman was admitted to a local hospital
April 2017 due to persistent upper abdominal pain and vomiting
for 12 days. The ultrasonography of the abdomen performed at
the local hospital revealed a swollen gallbladder with the
presence of gallstone and cholecystitis. The episodes of pain were
not relieved by antibiotic treatment with cefuroxime. The patient
then came to Sir Run Run Shaw Hospital for a second opinion
and further treatment. At the time of admission, the patient’s
physical examination revealed severe tenderness in the upper
right quadrant of the abdomen with positive Murphy sign
without rebound tenderness ormuscle tension. The patient’s liver
biochemistry indicated a cholesteric profile, including an alkaline
phosphatase of 225U/L (normal U/L), g-glutamyl transferase
value of 371U/L (normal U/L), a total bilirubin of 80.5U/L
(normal U/L), and a direct bilirubin of 64.0U/L (normal U/L).
The results of the liver function test were evaluated, including an
alanine aminotransferase of 164U/L and an aspartate amino-
transferase of 233U/L. Serum amylase and lipase indicated an
acute pancreatitis (serum amylase 2564U/L; serum lipase 4495
U/L). Enhanced computed tomography (CT) examination
performed at Sir Run Run Shaw Hospital revealed diffuse
dilatation of the intrahepatic and extrahepatic bile ducts, with
suspected common bile duct obstruction and gallstones.
Magnetic resonance cholangiopancreatography (MRCP) also
disclosed diffuse dilatation of the intrahepatic and extrahepatic
bile ducts, but no obvious filling-defect was found in the CBD
lumen (Fig. 1A). The levels of serumamylase and lipase decreased
rapidly after conservative treatment, which included enough
fluid support and antibiotic. Endoscopic retrograde cholangio-
pancreatography (ERCP) was subsequently performed and
demonstrated the presence of 2 extrahepatic bile ducts with
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Figure 1. Magnetic resonance cholangiopancreatography showed common
bile duct (A); double common bile duct was observed during the ERCP (B);
diagram of the DCBD based on the intraoperative choledochoscopy (C). DCBD
= double common bile duct, ERCP = endoscopic retrograde cholangiopan-
creatography.
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calculus at the distal end of the CBD. On ERCP, it was observed
that the extrahepatic bile duct was separated into 2 ducts directly
after the confluence of left and right hepatic ducts, and rejoined as
a single duct and opened into the duodenum at the normal site
(Fig. 1B). Laparoscopic cholecystectomy (LC) was performed
2

after this patient recovered from ERCP. Choledochoscopy
during the LC also showed common bile duct duplication, and
the cystic duct was seen draining into the right-sided extrahepatic
duct (Fig. 1C). This 44-year-old female patient was discharged 2
days after LC. Pathological examination of the resected
gallbladder and duct revealed a benign gallbladder with chronic
cholecystitis. The patient was doing well after 6 months of
follow-up.

3. Discussion

This case presents an extremely rare congenital anomaly of the
adult human biliary system. Duplicated bile ducts are quite
common in reptiles, birds, and fish; but in humans, they are very
rare.[4] The mechanism of this anomaly is believed to be related to
the disruption of early embryogenesis development and preser-
vation of an extrahepatic accessory duct.[3] The real incidence
rate of this anomaly might never be known because many
individuals with this anomaly are asymptomatic throughout their
whole lives, making it impossible to even suspect the presence of
the anomaly.
Goor and Ebert first proposed the classification of DCBD

based on the anatomical appearance.[1] The most widely used
classification then, was modified by Choi et al.[3] in 2007.
According to the Choi’s classification, there are 5 types of DCBD
(Fig. 2). Different from the western and Japanese population, the
proportion of type I DCBD is higher in the Chinese population
than any other types (western vs Japanese vs Chinese 3.6% vs
8.5% vs 58.3%).[2,5,6]

Our case was classified as type Vb common bile duct. To date,
the current patient was the first type V case reported in the
Chinese population and the second type Vb case in the world. The
type V of double common bile duct is the rarest type of CBD.
Only 6 type V double CBD cases had been reported so far. Five of
them were of type Va,[3,7–10] and the remaining one was of type
Vb[9] (Table 1). All the 7 patients, including our patient, were
female and suffered from abdominal pain. Four cases were
diagnosed as common bile duct stone, and the bile stone was
removed by ERCP. The case reported by Choi et al. was the only
case accompanied with malignant tumor.
Despite it being a rarely encountered condition, it is necessary

to fully understand this anomaly. Hoepfner et al. reported a case
of common bile duct injury during surgery because of the
existence of a duplicated CBD, which was not clearly identified
during the first operation at a local hospital.[11] They performed a
second operation at the University of Alabama School of
Medicine Hospital to anastomose the right and left hepatic duct
stumps with jejunum. Therefore, recognizing this malformation
preoperatively can help avoid potential common bile duct injury
intraoperatively. MRCP and ERCP are recommended when a
patient is suspected with bile duct anomaly. Since ERCP is an
invasive technique and might lead to potential serious compli-
cations, MRCP is preferred prior to ERCP.[3,5,9,12] For type I
cases, it is harder to be identified. Only 4.2% type I cases can be
diagnosed preoperatively.[5] It requires surgeons to carefully
distinguish the anatomy and perform the intraoperative
cholangiography if necessary to prevent CBD injury.
Another serious issue is that duplicated common bile duct is

probably associated with malignant tumor. In the review
reported by Yamashita et al., 12, 47 enrolled patients were also
diagnosed with different kinds of cancers including pancreatic
cancer, gastric cancer, gallbladder cancer, and ampullary
cancer.[6] This phenomenon may partly due to the continuous



Figure 2. Modified double common bile duct classification. Type I, a septum within the CBD lumen; Type II, the distal bile duct bifurcates and each channel
independently drains into the different sites (stomach, pancreas, and duodenum); Type III, duplicated extrahepatic bile ducts with (type IIIa) or without (type IIIb)
intrahepatic communicating duct; Type IV, duplicated extrahepatic bile ducts with extrahepatic communicating channel or both intrahepatic and extrahepatic
communicating channels; Type V, duplicated extrahepatic bile ducts join as a single duct and drain into the duodenum.

Table 1

The characteristics of Type V cases in previous literatures.

No Author Year Country Age Sex Symptoms
CBD
stone Type Treatment

Bile
duct
injury Journal

1 E. Choi 2007 Japan 72 Female Right upper quadrant
pain, jaundice and
pruritus

No Va ERCP No The British Journal of
Radiology

2 Sang Won Kim 2008 Korea 81 Female Chills and fever,
jaundice

Yes Vb surgery No Korean journal of radiology

3 Vishal Gupta 2012 India 55 Female Recurrent upper
abdominal pain

Yes Va surgery No Congenital Anomalies

4 Ankur Arora 2015 India 52 Female Jaundice, right upper
quadrant abdominal
pain

Yes Va NM No The Saudi Journal of
Gastroenterology

5 Jun Liong Chin 2017 Ireland 43 Female Severe epigastric
discomfort, chills and
rigors

No Va ERCP No Gastrointestinal Endoscopy

6 Rodríguez-Luna 2017 Mexico 27 Female Intermittent colic pain in
right upper quadrant

Yes Va Laparoscopic
cholecystectomy

No Journal of Gastrointestinal
Surgery

ERCP = endoscopic retrograde cholangiopancreatography, NM=no mention.
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regurgitation of gastric or pancreatic juice into extrahepatic bile
duct.[3] In addition, no Type I case presented with cancer was
found in previous literatures; the reason for this phenomenon
might be due to that type I DCMD patients have no anomalous
pancreaticobiliary maljunction. For type I DCBD, simple
resection of the septum is recommended instead of resection of
the whole bile duct because of the low incidence of malignancy.
On the other hand, for types II, III, and IVDCBD, patients should
undergo operation to resect accessory duct, which opens into the
stomach or pancreas and strict follow-up to monitor the possible
malignancy occurrence.[13] However, the strategy for type V
DCBD is still unclear. We think strict monitoring would be a
proper strategy.
In conclusion, one of the rarest bile duct anomaly cases was

reported in this paper. Although the incidence of duplication of
3

the extrahepatic bile duct is extremely rare, DCBD often presents
with choledocholithiasis, cholangitis, gallstone, and malignant
tumor, and needs close monitoring in view of providing further
treatment. The correct identification of DCBD would allow safer
surgical interventions.
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