CASE REPORT

Double common hepatic duct: A rare anatomical variant
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Abstract

Duplication of the extrahepatic biliary tract is rare and may complicate procedures involving the
biliary tract while increasing the chance of iatrogenic injuries. The anomaly is thought to have an
embryological origin involving the recanalization process of the biliary tract and the rapid
proliferation and remodeling process of the hepatic hilum. several classification systems have
been described to express the cases with duplicated extrahepatic biliary tract, although the true
duplication of common hepatic duct is extremely rare. We report a case of duplicated common
hepatic duct in an adult Sri Lankan female cadaver. Proximally, there is a communicating channel
that connects the right and left hepatic ducts. The common hepatic duct arises from this
communicating channel, and then divided into two ducts, only to join back just before draining
the gallbladder. The extrahepatic biliary system drains into the duodenum by a single common
bile duct. Knowledge of such anomalies is important to prevent surgical complications as well as
to increase diagnostic accuracy in imaging studies.
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Introduction

Duplication of the extrahepatic biliary tract is
a rare phenomenon among biliary tract
variations, first described by Andreas Vesalius
in 1543, and finding such an anomaly would
come as a surprise to an attending surgeon (1,
2). The knowledge of normal anatomy of the
biliary tract, as well as this rare anomaly, is
critically important in clinical practice to avoid
making mistakes. So far, around ten variations
of duplication of the extrahepatic biliary tract
have been described and were incorporated
into different classification systems by several
authors (3, 4).

Such anomalies are commonly recognized as a
duplicated or double common bile duct
(DCBD). In such cases, two common bile
ducts (CBD) are present, from which one
drains to the duodenum as usual, and the other
different of the

gastrointestinal tract. The anomaly is reported

drains  into parts
to show female predominance (5, 6). However,
when we review the existing literature, it is
evident that this term of DCBD is used even
when the duct starts to duplicate at the hepatic
hilum and continues throughout the course up
to the duodenum, irrespective of the site of
insertion of the cystic duct (CD). Although
duplications of the extrahepatic biliary tract are
reported, true duplication of the CHD itself is
exceedingly rare and poorly represented in

existing classifications.

Here, we report a rare case of double common
hepatic duct (DCHD) in a Sri Lankan adult
female cadaver, which has previously only

been reported once.

SLAJ, 9(I) 2025

113

Case report

During a research project involving the biliary
tract at the Department of Anatomy, Faculty of
Medicine, University of Peradeniya, a rare
variant of DCHD was observed in a 79-year-
old

Sinhalese ethnic origin.

adult Sri Lankan female cadaver of

No surgical scars were observed on the
abdomen before dissection, and no evidence of
biliary surgery was seen. The liver had a small
Ridel’s lobe, and the gallbladder (GB) had a
mesentery. Other than that, the intrahepatic
and extrahepatic biliary systems, biliary blood
supply, and intestines were normal in gross

appearance.

The right anterior and posterior hepatic ducts
joined to form the right hepatic duct (RHD).
RHD and left hepatic duct (LHD) joined at the
porta hepatis by a communicating duct, which
was 3.03 mm wide, to form the common
hepatic duct (CHD). The two CHDs, which
were almost equal in size (CHD —1 and CHD -
2), ran 14 — 15 mm downwards and then joined
to become one duct. Just after this union, the
CD was seen to connect with it to form the
CBD. The angle of CD with CHD was almost
90 degrees (Figure 1). The CBD was seen to
run downward and then to enter the second part
of the duodenum. The right hepatic artery was
seen running posterior to the union of the two
CHDs and then seen to give off the cystic
artery. Table 1 summarizes the morphometric
data of the ducts.
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Communicating duct
|
CHD-1 — CHD-2
CBD

Figure 1: Duplicated common hepatic duct: A — Real cadaveric specimen, B — Schematic
diagram depicting the anatomy (RHD: Right hepatic duct, LHD: Left hepatic duct, CHD — 1: first
common hepatic duct, CHD — 2: second common hepatic duct, CBD: common bile duct, CD —

cystic duct)

Table 1: Duct morphometry

Duct Diameter Length
RHD 5.32 7.44
LHD 4.44 4.84
Communicating duct  3.03

CHD-1 4.54 14.07
CHD-2 5.18 15.10
CBD 6.22 55.10

* All measurements are in millimeters (mm)
(RHD — Right hepatic duct, LHD — Left hepatic
duct, CHD — Common hepatic duct, CBD —
Common bile duct)

A rare variation like the reported case can have
several clinical implications if the patient was
subjected to surgical procedures during life. It
can be the cause of bile duct injury during a
laparoscopic due to
misidentification for CD (1),
pancreatic surgeries, entering into the wrong
duct

cholangiopancreatography

cholecystectomy
complicate
during endoscopic retrograde

(ERCP)
exploration of biliary stones (6), multiple

anastomotic sites during hepatic resection
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leading to biliary leaks, and sudden alteration

of surgical plan.

Discussion
Normal anatomy of the hepatobiliary system

The common hepatic duct (CHD) is a part of
the extrahepatic biliary tract that is formed by
the combination of the right and left hepatic
ducts (RHD and LHD) at the porta hepatis. It
runs in the free margin of the lesser omentum
together with the portal vein and the proper
hepatic artery. During its descent, it is joined
by the cystic duct (CD) on its right side and
becomes the common bile duct (CBD). Here,
the CHD lies on the right side of the proper
hepatic artery and anterior to the portal vein (7,
8). The length of the CHD ranges from 10 to
40 mm and CHD diameter ranges from 4 to 8
mm (9, 10, 11).



Double common hepatic duct. Jayarathna et al.,

Development of the hepatobiliary system

The hepatobiliary system begins to develop in
the 3rd week of intrauterine life (IUL), as an
endodermal diverticulum of the distal foregut,
known as the hepatic diverticulum or liver bud
(12, 13, 14). The liver and hepatic ducts
develop from the cranial end of the hepatic
diverticulum, while the GB, CD, and CBD,
right and left ventral pancreatic buds develop
from the caudal bud (14, 15, 16). The rapidly
proliferating hepatic diverticulum invades the
septum transversum, narrowing and elongating
the connection between the developing liver
and foregut, eventually forming the bile duct
(12, 14). By the 5th week of IUL, the CHD is
funnel-shaped and undergoes rapid remodeling
and proliferation to give rise to several new
channels at the porta hepatis. These new
channels generally become RHD and LHD.
According to some authors, this remodeling is
thought to give rise to anatomical variations in
the hepatic ducts at the porta hepatis with a real
duplication process, which is due to the
presence of a double bud or an analge (6)
2008) (Tan and
Moscoso, 1994), while according to some
the
recanalization process of the biliary tract is
responsible for the development of DCBD (5,
15).

(Roskams and Desmet,

others, inadequate or  abnormal

Duplication variations of the extrahepatic

biliary tract

When considering the duplication of the
extrahepatic biliary tract, the GB and CD
duplications have more descriptions than the
others (17). Choi et al. described seven

variations of duplication of the extrahepatic
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biliary tract in their classification into five
subtypes (3). However, these seven types did
not include the variation that we have reported
here. The CD in the present case joins the CHD
after the two CHDs become a single duct,
wherein Choi Type V b, the variant that could
be the CD joins
extrahepatic duct, before it becomes a single
duct (3).

closely placed, one

Other authors have described three different
variations of the duplicated extrahepatic
biliary tract (1, 2, 6, 18). Our specimen had an
extrahepatic biliary tract that was duplicated
and connected by a proximal communicating
channel at the point of the hepatic confluence,
where the connections of the distal ends of
RHD and LHD were. A similar variant was
reported by Nuamah et al, where they
encountered the variation post-operatively by
a cholangiography following a bile duct injury
(1). Indian authors reported a variant where the
true CBD was duplicated after its formation,
following CHD connected with the CD (2). A
similar case was described in Greece as well
(6). Turkish authors reported a case with
DCBD where the CD was fused with the left-
sided CBD (18). An intrapancreatic accessory
CBD was observed during a pancreatic islet
isolation procedure in a brain-dead patient in
Japan (19). While reporting a new variant of
diaphragmatic common bile duct duplication
type I, Sheng et al. formed a new classification
incorporating all newly found DCBD variants
into the existing Choi classification. This
describes ten variants with five types and
subtypes (Table 2 and Figure 2) (4). Our case
can be grouped under Sheng Type Vb. A
comparison between these cases is given in
Table 3.
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/

Type la

Type b Type |l Type llla Type lllb

Type IV

TypaVa Typa Vb

Figure 2: Sheng classification of double common bile duct

Table 2: Sheng classification of double common bile duct

Type Description

Type la Common bile duct with a septum within the lumen, partially

Type 1b Common bile duct with a septum within the lumen, completely

Type 11 Distal bile duct bifurcates to drain separately

Type Illa Double biliary drainage without any communication

Type HIb Double biliary drainage with an intrahepatic connection

Type IV Double biliary drainage with extrahepatic communicating channels

Type V Duplicated common bile ducts join as a single biliary drainage channel

Type Va Gallbladder is attached to the repeated bile duct or the left/ right hepatic
duct

Type Vb Gallbladder is attached to the common bile duct before or after separation
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Table 3: Comparison of previously reported variants vs. the present case.

Author Country Reported Description
variant
Sheng et al, 2022  China Sheng Type Ib  Complete midline septum within the CBD
lumen up to hepatic confluence
Choi et al, 2007 Korea Choi Type Va/ DCBDs join as a single biliary drainage
Sheng Type Va channel; the GB is attached to the main
extrahepatic bile duct
Imamura et al, Japan Choi Type I/ Intrapancreatic accessory CBD, both
2017 Sheng Type Il  opening into the duodenum
Kosar et al, 2010  Turkey Sheng Type Va DCBD joins as a single biliary drainage
channel, CD is connected to the left-sided
CBD
Sahu et al, 2014  India Sheng Type DCBD joins as a single biliary drainage
Vb channel, GB is connected to the CBD
before separation
Paraskevas et al,  Greece Sheng Type DCBD joins as a single biliary drainage
2009 Vb channel, GB is connected to the CBD
before separation
Fan et al, 2018 China Choi Type Vb/  DCBD joins as a single biliary drainage
Sheng Type Va channel, connected at the proximal end by
a communicating channel, GB is attached
to right duct
Nuamah et al, Ghana Sheng Type DCBD joins as a single biliary drainage
2017 Vb channel, GB is connected to the CBD after
separation
Present case Sri Lanka  Sheng Type Vb DCBD joins as a single biliary drainage

Clinical implications

Individuals with DCHD anomaly are mostly
(20). double

extrahepatic bile ducts can be associated with

asymptomatic However,
a higher incidence of biliary pathologies,
including congenital duodenal obstruction and
annular pancreas, duodenal diverticula, biliary
stones, Choledochal cysts in non-ectopic CBD,
absence of GB, cholangiocarcinoma, and
pancreatic disease (1, 2, 5, 6). It can present
with disease,

gallstone cholangitis,
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cholecystitis, pancreatitis, or even liver
abscesses as the entry point of the duplicated
CBD into the duodenum can vary, resulting in

reflux of pancreatic secretions (2, 20).

The presence of duplicated CHD or CBD
increases the risk of intraoperative bile duct
injuries, being mistaken for CD during
cholecystectomy,

6).
during endoscopic retrograde
(ERCP)  (6).

and being ligated and

resected (1, It can also complicate
procedures

cholangiopancreatography
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However, the anomaly can be detected
preoperatively with proper imaging, such as
ERCP

cholangiopancreatography.

and magnetic resonance

Even an
ultrasonography could provide a hint to a
knowledgeable operator. Therefore, it is
important to pay extra attention during surgical
dissection around the area of the hepato-
gastroduodenal ligament to avoid iatrogenic

injuries (1, 2, 5, 20).

Management of duplicated extrahepatic biliary
tract would be surgical or conservative and
depends on the clinical presentation and the
associated pathologies. If it is of Sheng Type I,
simple surgical resection of the septum would
be adequate. However, if the DCBD involves
opening of the accessory CBD into the
stomach or pancreas, surgical resection of the
accessory duct and follow-up monitoring for
possible occurrence of biliary cancer is
recommended. For the types without accessory
openings, such as Sheng Type Va and Vb, it is
advisable to monitor the patient closely (5, 20).

Conclusion

True duplication of the CHD is extremely rare,
a unique variation, and has only limited prior
documentation, where we reported the second
case in the literature. The presence of this
anomaly may be asymptomatic or can present
with biliary pathologies such as gallstones,
cholangitis, and biliary malignancies. It is
more prone to misdiagnosis and iatrogenic
injuries. Therefore, vigilance with enhanced
the

diagnosis is made, or prompt action is always

knowledge, close monitoring once

vital.
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