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ABSTRACT

Background: Cystic duct is forming one of the boundaries of triangle of cholecystectomy. The variations in
cystic duct anatomy are of considerable importance during surgical excision of the gallbladder. A double cystic
duct is very rare and poses a challenge for surgeons during cholecystectomy operation. If duplication of cystic
ducts is present, it is associated with a double gallbladder 80% of the time. Presence of duplication of cystic
duct associated with a single gallbladder is a extremely rare variant. Most of the times this variation is not
picked up on routine preoperative investigations of patients planned for a laparoscopic cholecystectomy and
often present as an unusual ‘surprise’ during surgery and creates a challenge to the surgeons. If they fail to
identify this very rare variation they may create iatrogenic injury to these cystic ducts, which leads to bile
leakage and other complications.

Aim of the study: To find out the incidence of variations in the number of cystic duct in cadavers.

Materials and Methods: Present study was done in 50 adult cadavers in the Department of Anatomy,
Government Tiruvannamalai medical college, Tamil nadu. Meticulous dissection was done in the hepatobiliary
system of these cadavers, and the variations in the number of cystic duct were noted.

Observations: Presence of double cystic ducts were seen in three cadavers.

Conclusion: If an anomaly of the biliary ductal system is not identified before or during surgery, it may turn out
to be a bile duct injury which leads to bile leak. Hence Surgeons should keep in mind about the possibility of
this rare variant double cystic ducts with a single gallbladder while performing cholecystectomy surgery.
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INTRODUCTION

Laparoscopic cholecystectomy (LC) has become
standard surgical treatment for gallstone
disease [1]. Laparoscopic cholecystectomy may
reduce the duration of hospital admission and
improve some intra-operative and postopera-
tive outcomes compared with open cholecys-
tectomy, but it may increase the risk of bile

duct injury [2]. Congenital malformations of

the gallbladder (GB) and cystic duct (CD) are 3t operatio.n [_4]' There i.s a wide range (9'5%
rare but important entities that might remain t0 1.5%) of incidence of bile duct Injury duringL

asymptomatic throughout life. However, these 2Paroscopic cholecystectomy (LC) compared
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anomalies demand greater attention during
surgery, much more so when the procedure is
laparoscopically performed [3]. The limited
success of preoperative biliary tract imaging
in demonstrating anatomic aberrancies prior
to cholecystectomy clearly highlights the
importance of maintaining constant vigilance
for even the slightest anatomic abnormality
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to 0.3% for open cholecystectomy (OC) [1].
Up to one quarter of people having laparo-
scopic cholecystectomy may need conversion
to open surgery because of risks of complica-
tions or uncontrolled bleeding [2]. success of
preoperative biliary tract imaging in demon-
strating anatomic aberrancies prior to chole-
cystectomy clearly highlights the importance
of maintaining constant vigilance for even the
slightest anatomic abnormality at operation
[4]. There is a wide range (0.5% to 1.5%) of
incidence of bile duct Injury during Laparo-
scopic cholecystectomy (LC) compared to 0.3%
for open cholecystectomy (OC) [1] . Up to one
quarter of people having laparoscopic chole-
cystectomy may need conversion to open
surgery because of risks of complications or
uncontrolled bleeding [2].

The extrahepatic biliary system displays the
highest number of anatomical variations of any
site in the body [5].

Due to complex embryological development,
10% of the biliary collecting systems have
anatomical variations. Congenital abnormali-
ties of extrahepatic biliary duct system are
possibly the most frequent variations of the
human body [6]. 1981, Rocko and DiGioia
described a triangular area bounded medially
by hepatic duct, laterally by the cystic duct,
and superiorly by the under surface of the liver
and they named it as “triangle of cholecystec-
tomy”. Usually, the Cystic artery runs across
this triangle from left to right for reaching the
gallbladder. In this triangle cystic artery is po-
sitioned between the Cystic duct below and
the under surface of the liver above [7]. As
cystic duct is forming one of the boundaries
of this very important triangle, any variation
of cystic duct may have a impact in outcome
of cholecystectomy surgery. So surgeons should
have a better knowledge about possible varia-
tions of cystic duct before doing cholecystec-
tomy surgery to avoid complications.

Normal anatomy of cystic duct and its dupli-
cation variation: Cystic duct drains the
gallbladder into the common bile duct. This
cystic duct will be single in number, and it
passes posteriorly to the left from the neck
of gallbladder, and joins the common hepatic
duct to form the common bile duct. It is the
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usual pattern of anatomy of cystic duct in most
of the cases.

But cystic duct may have several important
variations in its anatomy. The cystic duct
occasionally drains into right hepatic duct.
Rarely, the cystic duct is double or even
absent [8]. These variations in cystic duct
anatomy are of considerable importance
during surgical excision of the gallbladder.
Ligation or clip occlusion of the cystic duct
must be performed at an adequate distance
from the common bile duct to prevent
angulation or damage to it [8]. Accessory ducts
must not be confused with the right hepatic
or common hepatic ducts [8]. A double cystic
duct is very rare and poses a challenge for sur-
geons during an operation. Diagnosis of this
condition is usually confirmed during
laparoscopic cholecystectomy [9]. Double cys-
tic ducts is associated with a double gallblad-
der 80% of the time [10]. Presence of duplica-
tion of cystic duct associated with a single gall-
bladder is a extremely rare variant [4,10]. The
intraoperative detection of cystic duct anoma-
lies and more specifically, a duplicated cystic
duct insofar as it is an aberrant type, is a
daunting challenge to surgeons. Postoperative
bile leakage is a serious complication. Other
possible complications include conversion into
open surgery, bile fistulae, and liver cyst in-
fection [11].

The diagnosis of double cystic ducts is usually
established during surgery. However,
sometimes it may be missed intraoperatively
and diagnosed postoperatively during a
diagnostic work up performed for persistent
biliary symptoms. Preoperative diagnosis is dif-
ficult due to rarity of the variation and diffi-
culty in visualization of the two ducts by ra-
diological imaging [12]. When comparing with
the males, duplicated cystic ducts are common
among females [11]. Females constituted 75%
of the reported cases [4].

Developmental anatomy of cystic duct: The
liver, gallbladder, and biliary ductal system
arise as a ventral outgrowth (the hepatic
diverticulum) from the distal part of the fo-
regut early in the fourth week of intrauterine
life. Wnt/a-catenin signalling is involved in the
induction of the hepatic diverticulum [13].
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In a normal human embryo, this hepatic
diverticulum starts to divide into a cranial bud
and a caudal bud during the 6th week. The
cranial bud or pars hepatica, further gives rise
to the liver with its intrahepatic biliary ducts,
while the caudal bud or pars cystica, further
gives rise to the extrahepatic biliary ducts,
including the gallbladder, the cystic duct and
the common bile duct. Early division (5th
week) of the pars cystica results in two
complete gallbladders and two cystic
ducts [14]. So this article mentions about the
embryological basis for double cystic ducts
with double gallbladders. But | could not find
any article explaining about the embryologi-
cal basis for double cystic ducts with a single
gallbladder even after my extensive search.

MATERIALS AND METHODS

Present study was conducted in 50 adult
cadavers in the Department of Anatomy,
Government Tiruvannamalai Medical College,
Tiruvannamalai, Tamilnadu. The dissection was
done in the conventional method as given in
the Cunninghams manual of practical
anatomy. The abdomen was dissected , and
the cystic duct and other ducts of extrahepatic
biliary apparatus were traced. The variations
in the number of cystic duct were noted.S

OBSERVATIONS

Present study was conducted in 50 adult
cadavers, and the number of cystic duct in each
cadaver was noted. Single cystic duct was
present in 47 cadavers (94 %). Double cystic
ducts were seen in 3 cadavers (6%). Other
variations like absence of cystic duct and Triple
cystic ducts were not found in my present
study.

Among these three cadavers having double
cystic ducts, “Y” type pattern of double cystic
ducts were present in 2 cadavers (4%) in
which two cystic ducts join in a “Y” shaped
manner to form a common duct, and then this
common duct joins with the common hepatic
duct to form common bile duct [figure 1 &
figure 2], “H” type insertion of double cystic
ducts was seen in one cadaver (2%) in which
both cystic ducts open separately into right
hepatic duct [figure 3] . But “Trabecular”
type of insertion (one cystic duct enters the
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Common bile duct while the other cystic duct
directly enters into the liver parenchyma) was
not seen in my present study.

Fig. 1: (1% case of “Y” shaped Double cystic ducts): Two
cystic ducts ( cystic duct 1 & cystic duct 2 ) arise from
a single gallbladder, then these two cystic ducts join in
a “Y” shaped manner to form a common channel of
cystic duct, which joins with the common hepatic duct
for forming common bile duct.

- A Cystigartery

. Cystic duct 2. —

Common channel
of Cystic duct

Fig. 2: (Second case of “Y” shaped Double cystic ducts):
Two cystic ducts ( cystic duct 1 & cystic duct 2 ) arise
from a single gallbladder, then these two cystic ducts
joinin a “Y” shaped manner to form a common channel
of cystic duct, which joins with the common hepatic
duct for forming common bile duct.

Fig. 3: (“H” shaped insertion of Double cystic ducts ):
Two cystic ducts (cystic duct 1 & cystic duct 2) arise
from a single gallbladder , then these two cystic ducts
running independently parallel to each other for
draining into right hepatic duct separately in a “H”

shaped pattern.

8333



K.Sangameswaran, Double Cystic Ducts With The Single Gallbladder.

Table 1: Numbers of Cystic duct.

S.No Numbers of Cystic duct
1 Single Cystic Duct
2 Double Cystic Duct
3 Triple Cystic Duct
4  Absence of Cystic Duct

(in Number of

Incidence Incidence

(in Percentage)

Cadavers)
47 94%
3 6%
0%
0 0%

Table 2: Different Types of insertion of Double Cystic Ducts.

Types of Double Cystic Ducts
(Depending upon the mode of
insertion of two cystic ducts)

S.No

“Y” shaped insertion
“H” type insertion
“Trabecular “ type insertion

DISCUSSION

Anomalies are the rule, not the exception. As
with any procedure, the knowledge of normal
anatomy and common variants is critical to
the success of surgical intervention [15]. The
anatomy of the biliary tree is complex, and its
variations of both intra and extra hepatic bile
ducts can be found in approximately 30% of
the general population. These variations are
not picked up on routine pre-operative
investigations of patients planned for a
laparoscopic cholecystectomy (LC) and often
present as an unusual ‘surprise’ and a
challenge that can make dissection in the
Calot’s triangle difficult leading to iatrogenic
injury [16]. The preoperative identification of
such anomalies is important for avoiding
complications. Preoperative diagnosis might be
difficult. This high rate of intraoperative
diagnosis might be due to the magnified
visual effects of laparoscopic surgery and fine
dissection [17].

Double cystic ducts may be connected to two
different gallbladders separately or may be
connected to a single common gallbladder. The
two cystic ducts draining into two distinct
gallbladders separately was seen as a more
common type, and this type was reported by
many authors in various articles. But the other
type is extraordinarily rare in which duplicated
cystic ducts are draining into a single gallblad-
der. This rare type was reported in fewer than
20 cases in English literatures from 1961 to
2019[4]. In my present study | found three
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Incidence Incidence

in Number of
(in Number o (in Percentage)

Cadavers )
2 4%
1 2%
0 0%

cadavers having double cystic ducts with a
single gallbladder only. | did not find double
gallbladders in any cadavers of my present
study.

In 1956, Caster and Flannery studied 101 cases
with the congenital abnormalities of the
gallbladder and categorized double cystic ducts
into three types according to the site of the
drainage. Caster and Flannery categorized
cystic duct duplication into 3 types: (1) “Y”
type, wherein 2 cystic ducts join to form a
single cystic duct that then enters the CBD, (2)
“H” type, in which each cystic duct indepen-
dently joins the bile duct system at the CBD,
right hepatic duct, left hepatic duct or
common hepatic duct, and (3) trabecular type,
in which one cystic duct enters the CBD while
the other directly enters the liver parenchyma
[18]. The first type (“Y” type) of double cystic
ducts was observed in two cadavers (4%) of
my present study. The second type (“H” type)
of double cystic ducts was seen in one cadaver
(2 %) of the present study, in which both
cystic ducts open separately into right hepatic
duct. The third type (“Trabecular” type) of
double cystic ducts was not seen in my present
study.

Y type variant of double cystic ducts was seen
in a case of Samnani et al study [19] and in a
case of Salih AM et al study [12] also. As |
already mentioned, “Y” type of double cystic
ducts were seen in two cadavers (4%) of my
present study.

According to Munie et al study [4] and other
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English literatures from 1961 to 2019, “H” type
variation was the commonest type seen in
their studies. But in my present study “Y” type
variation is the common type seen in two
cadavers (4%), and the “H” type variation is
seen in only one cadaver (2%) of the present
study.

A case of a double cystic duct originating from
a single gall bladder drained by separate
opening to common hepatic duct was seen in
Abdelsalam AM et al study [10]. This type of
variation was not seen in my present study.

In Hirono et al study [20], a rare variant was
found. It has a single gallbladder with two
cystic ducts, in which one cystic duct joined
the common hepatic duct and the other cystic
duct joined into the right hepatic duct. This
rare variant is not found in my present study.

In Angsuwatcharakon et al study [21] they
found a case of congenital absence of cystic
duct. But this variant was not present in any
cadaver in my study. Single gallbladder with
triple cystic ducts was not reported by any
articles till now. Triple cystic ducts were not
found in my study also.

CONCLUSION

In conclusion, double cystic ducts is a very rare
variant of the cystic duct. Identification of this
variation preoperatively or intraoperatively is
very important. Otherwise it may turn out to
be a bile duct injury which leads to bile leak.
Hence Surgeons should keep in mind about
the possibility of this very rare variant double
cystic ducts with a single gallbladder while
performing cholecystectomy surgery.

ABBREVIATIONS

GB - Gall bladder CD
CHD - Common Hepatic Duct
CBD - Common Bile Duct
RHA - Right hepatic artery
LHA - Left hepatic artery
PHA - Proper hepatic artery

- Cystic duct

CHA - Common hepatic artery

GDA - Gastro duodenal artery

PV - Portal vein OC - Open Cholecystectomy
LC - Laparoscopic Cholecystectomy
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