
CASE REPORT

SUMMARY

Extrahepatic biliary system presents with
numerous variations. Anatomical knowledge
of the cystic duct, common hepatic duct, com-
mon bile duct and the surrounding vessels is
necessary to avoid iatrogenic ductal injuries
and inadvertent complications during biliary
surgery.  This study reports the presence of
duplicated cystic duct in a fifty-year old male
cadaver. The gallbladder in this case was sin-
gle and not duplicated. The additional cystic
duct was observed to arise from the neck of the
gallbladder just above and parallel to the nor-
mal cystic duct .It terminated into the main
cystic duct itself.

The normal cystic duct also originated
from the neck of gall bladder and descended
down and joined with the common hepatic
duct to form the common bile duct. The ves-
sels related to this biliary ductal system name-
ly the proper hepatic artery and the portal vein
were found to be situated normally within the
hepatoduodenal ligament.
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INTRODUCTION

Double cystic duct is usually associated
with double gallbladder. Though variations

and anomalies of the components of the hepa-
tobiliary system are frequently reported in lit-
erature such as duplication of cystic duct with
simultaneous occurrence of double gall blad-
der, supernumerary cystic duct occurring with
single gallbladder has been scarcely docu-
mented. The various types of duplicated cystic
ducts reported are (a) the Y type-two cystic
ducts meet to form a common channel, (b) H
type-accessory cystic duct enters separately into
right, left or common hepatic duct, and (c)
Trabecular type-accessory cystic duct enters the
substance of liver directly (Huston and Dakin,
2008). Failure to identify these anomalies
leads to serious morbidity and mortality
resulting from inadvertent iatrogenic injuries
(Lamah et al., 2001). Hence correct interpre-
tation of preoperative cholangiogram is neces-
sary for the correct diagnosis and treatment in
a scenario that presents with the condition as
stated above (Causey et al., 2010).

CASE REPORT

This variation was noted in a fifty year old
male cadaver while doing routine abdominal
dissection for undergraduate students. The
gallbladder was identified and found to be sin-
gle and not duplicated. Cystic duct arose from
the neck of gallbladder, descended down and
joined the common hepatic duct. The right
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and left hepatic ducts united intrahepatically
to form the common hepatic duct. The com-
mon bile duct was normal in its anatomy.
Apart from this we also observed a duplicated
cystic duct. It arose from the neck of gallblad-
der just above the normal cystic duct. This
duplicated cystic duct ran parallel to and
drained into the cystic duct itself. The other
related structures namely the portal vein and
proper hepatic artery which were present in
the hepatoduodenal ligament were found to be
normal and no variations were noted in them
(Fig. 1).

DISCUSSION

During the fourth week of embryological
development, the liver, gallbladder and the
extra hepatic biliary tree arises from the hepat-
ic diverticulum of foregut. This diverticulum
rapidly proliferates into the septum transver-
sum and divides into pars cystica and pars
hepatica. At the time of appearance of the pars
cystica the cells at the junction of the hepatic
and cystic ducts proliferate to form the com-
mon bile duct. The embryogenesis of this case
is initially the gallbladder is a hollow organ,
but as a result of proliferation of its epithelial

lining it becomes temporarily solid.
Formation of the definitive lumen (recanalisa-
tion) occurs by vacuolation of the epithelium
(Kaushik and Atrri, 2005). Any departure
from the normal sequence or pattern of events
in the biliary tract embryology results in the
formation of duplicated bile ducts.

Persistence of foetal connection between
the liver and gallbladder or the extrahepatic
ductal system leads to the formation of acces-
sory bile ducts. Developmental anomalies of
the extra-hepatic biliary system present vary-
ing incidence rates in the population ranging
from 9-28% (Klotz et al., 1992). 

The commonly occurring cystic duct varia-
tions can be summed up as situations present-
ing: (a) Low union of cystic duct, cystic and
common hepatic duct are parallel, insertion of
cystic duct into the right and left hepatic
ducts (Lamah et al., 2001); (b) drainage of cys-
tic duct directly into the liver, anterior and
posterior spiral types of opening of cystic duct
on the left side of common hepatic duct; (c)
Parahepatic duct termination into the cystic
duct, absence or short cystic duct (length
<5mm), double cystic duct Bernard et al.,
2001), right hepatic duct emptying into cys-
tic duct (Hashimoto et al., 2002); (d) hepatic-
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Fig. 1. Fig. 1.- Figure shows the small accessory duct originating from the neck of gallbladder and draining into the cystic duct. Note the
position of the accessory duct above and parallel to the main duct. GB: gallbladder; CD: cystic duct; ACD: accessory cystic duct; CHD: com-
mon hepatic duct; PV: portal vein; PHA: proper hepatic artery; CBD: common bile duct.



ocystic duct, a rare congenital anomaly in
which the common hepatic duct enters the
gallbladder; the left, right and common
hepatic ducts are all defective with cystic duct
draining the entire biliary system into the
duodenum (Losanoff et al., 2002). 

In a normal circumstance, the cystic duct
arises from the neck of gallbladder and joins
with the common hepatic duct to form the
common bile duct. The standard relationship
between the cystic duct, extrahepatic biliary
ducts and related arteries is present only in
33% of cases. The duplicated cystic duct as
mentioned above is classified into 3 types. In
our case the accessory cystic duct entered
directly into the cystic duct itself and doesn’t
come in any of this classification.

According to Nakasugi et al. (1995) the
two cystic ducts led separately from the gall-
bladder they combined into a single duct and
drained into the common bile duct. Other
authors classified the common biliary varia-
tions that may give the appearance of a double
duct as follows: Drainage of segment V1 into
the cystic duct, drainage of the right posterior
sector duct into the cystic duct, drainage of
the distal right posterior sector duct into the
neck of gallbladder and drainage of the proxi-
mal right posterior sector duct into the body
of gallbladder (Huston and Dakin, 2008).

Lamah et al. (2001) reported 12 surgically
significant anatomical variations, in which
they encounter double cystic duct in a single
specimen and abnormal termination of cystic
duct into the right hepatic and left hepatic
ducts. They also noted absence of cystic duct
and accessory bile ducts in a retrospective
study of per-operative cholangiogram in 2080
cases. 

The present case describes a rare condition
where the cystic duct is duplicated as an addi-
tional conduit above the normal duct with a
‘normal’ commencement and termination. It
is important to register the possibility of such
variation in the duct system in isolation, with-

out any duplication of the gall bladder. The
prior knowledge of the presence of such varia-
tion would not only prevent any inadvertent
injury to the accessory duct at surgery, but it
also would be helpful for the post-operative
wound drainage management in such cases.

Conclusion
Starting from cholecystectomy to living donor
liver transplantation with duct to duct anasto-
mosis, grading of tumours like hilar cholan-
giocarcinoma and investigations like magnet-
ic resonance cholangiopancreatography
(MCRP), it is imperative to have the definitive
knowledge of both normal and variational
ductal anatomy. It is thus, the anticipation of
the probable existence of such bile duct varia-
tion that serves as the most important factor
in preventing iatrogenic bile duct injuries.
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