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Abstract During a cholecystectomy, cystic duct anatomical variation mostly transpires might experience. Understanding the
complex anatomy of the cystic duct and cholecystitis junction is crucial before undergoing biliary surgery to prevent severe
ductal damage. This article highlights two unusual cases of irregular cystic duct i.e., cystic duct narrow-wide and low lateral
insertion. The first case was of a 66 year old male patient having chronic cholecystitis and cholelithiasis. The aberrant cystic
duct entry was thought to be rapid and heading into the correct duct during surgery. Multiple calculi were discovered after more
investigation of the common and proper hepatic ducts. Following the completion of the cholecystectomy, the standard and right
hepatic ducts were drained using T-tubes. The two T-tubes were found in the cystic and common hepatic ducts, respectively,
according to postoperative T-tube cholangiography. The distal choledochus residual stones were removed six weeks later by
cholangioscopy through the T-tube’s sinus tract. Preoperative endoscopic retrograde cholangiopancreatography (ERCP) in the
second case of a 44-year-old woman exposed to a lengthy cystic duct with a small and bent-in lumen. The cholecystectomy
was done openly on the patient. Both of the patients recovered. The approach described by the authors for identifying structural
changes in the cystic duct is preoperative or MRCP or ERCP, as well as intraoperative cholangiography or cholangioscopy.

Key Words Cholecystectomy, Anatomical variations, Diagnosis, Cystic duct

1. Introduction

It is known that the occurrence of anatomical variations and
the cofounding of normal anatomy leads to the incidence of
main postoperative difficulties, specifically biliary injuries.
These types of injuries sequentially cause substantial mor-
bidity ad irregular mortality [1]. Therefore, it is vital to have
a detailed knowledge of the surgical implications and the
extrahepatic biliary tract’s natural anatomy to avoid these
issues.

Technological advancements such as magnetic resonance
cholangiopancreatography enable non-invasive evaluation
for biliary trees [2]. Endoscopic retrograde cholangiopancre-
atography (ERCP), percutaneous transhepatic cholangiogra-
phy (PTC), and magnetic resonance cholangiopancreatogra-
phy (MRCP) are extensively used to recognize anatomical
variants of the cystic hepatic junction ad cystic duct, and that
may surge the injury of bile duct’s risk in biliary surgery [3].

In this article, two cases of cystic duct anatomical varia-
tions have been studied, in which the irregularity was initi-
ated during surgery and afterward established by ERCP and
postoperative cholangiography [4].

Case Report 01
A 66-year-old man was admitted due to fever, vomiting,
abdomen tenderness, nausea, and pain in the right upper
quadrant, which seems like features of acute cholecystitis
[5]. During the examination of the patient’s right upper
quadrant, tenderness and temperature of 38◦C were noticed.
The patient also has a history of pain in the abdomen and
previously had abdominal CT five years ago, which means
slight intra-hepatic dilation duct [6].

Laboratory tests showed that alkaline phosphatase was 302
U/L, aspartate aminotransferase was 37 U/L, and biluribin
and count of white cells were 6 and 24 µmol/L, respectively.
Gallbladder distension with calculi and a thick wall coupled
with pericholecystic fluid was seen on ultrasound [7].

An open, laparoscopic cholecystectomy was scheduled
after the diagnosis of cholelithiasis with persistent cholecys-
titis. The gallbladder had a thick wall and little bond in the
triangle of Calot and the adjacent tissues after laparotomy,
and the liver was normal. Upon separation, it was mistakenly
believed that the cystic was short and was entering the right
hepatic duct [8]. They separated and cut the cystic duct.

Next, the cystic artery was located, cut, and separated.
After more investigation of the common and right hepatic
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Figure 1: A connection among aberrant right hepatic duct and
cystic duct ending in the liver bed

ducts, multiple calculi were discovered. The procedure of
Cholecystectomy was done by drainage of the T-tube of the
right and common hepatic duct (for postoperative documen-
tation and confirmation) [9].

Abdominal pain developed after the surgery, prompting a
request for T-tube cholangiography on postoperative day. The
right hepatic and cystic ducts of the cholangiogram using a
T-tube were somewhat lengthy (Figure 1). It was possible to
identify and fully assess the bile duct. Six weeks later, the
cholangiography procedure was used to remove the residual
stones via the T-tube’s sinus tract. The patient was effectively
healed [10].

Case report 02
A 44-year-old female patient was admitted to the hospital
with discontinuous pain in the right upper quadrant for the
last three years that radiated from her back along with nausea
and fever. The fatty foods made the ache worse [11]. She
had been taking treatment for parasitic infestations and acid
peptic disease throughout her current illness, but neither
condition had improved.

The patient had a similar history. Upon physical exami-
nation, the patient had a soft, non-distended belly, no right
upper quadrant discomfort, and no peritoneal symptoms.
Murphy’s indication was adverse [12]. Laboratory analysis of
vital signs and liver function were normal, and her tempera-
ture was 37.5◦C. The patient was kept at rest while receiving
continuous fluid infusions and gastrointestinal decompres-
sion. Within 4 days of treatment, the patient’s symptoms
improved initially. However, a few days later, she felt pain
in her right upper quadrant [13]. A lengthy cystic duct with
a narrow, in-curved lumen that was well separated from the
gallbladder was discovered when an ERCP was requested.
The remainder of the biliary tract was free of calculi and
ordinary. The creation of a minor, twisting cystic duct was
done after cholecystectomy. After the surgery, recovery went
without a hitch until the patient was released [14] (Figure 2).

2. DISCUSSION
There is no clinical significance of cystic duct anatomical
variations, mostly occurring in 18-23%. In imaging studies,
unidentified aberrant anatomy might cause misunderstand-
ing. Additionally, a range of secondary and primary disease
progressions may impact the cystic duct [15]. The injury
rate differs in the literature of medicine from 0-1%. Some

Figure 2: Cystic duct

of the disparities in the cystic duct are double cystic duct,
parallel common and hepatic cystic duct, cystic duct low
convergence, cystic duct Para hepatic duct insertion, short
or absent cystic duct, right hepatic duct terminating into the
cystic duct, posterior-anterior spiral addition types of the cys-
tic duct on the common hepatic duct of left side, bifurcation
of the right and left hepatic ducts and implantation of the
cystic duct in the right and left hepatic ducts, the mutual
hepatic duct entering the gallbladder is a highly uncommon
congenital anomaly. Numerous modalities allow standard
anatomy depiction and cystic duct disease procedures i.e.,
MRCP, CT, ERCP, intraoperative cholangiography, and PTC.
Although the dilated cystic duct can be seen using ultrasound
and computed tomography, it can be challenging to see the
normal-caliber cystic duct using these methods [16].

In our first example, CT failed to identify low insertion
of the cystic duct, which was discovered during surgery
but did show modest intrahepatic ductal dilatation. In this
instance, gallbladder and bile duct calculi were mistakenly
diagnosed as the low insertion of the cystic duct. However,
ERCP revealed a lengthy cystic duct with an inwards curving,
narrow lumen in the second instance. Prior to surgery, a
cystic duct anomaly was discovered. At ERCP, anatomical
variation is easily detected [17]. In clinical practice, a narrow-
winding cystic duct should be taken into consideration if
the patient complains of intermittent non-colic right upper
abdomen pain, and ultrasound, CT, and endoscopy rule out
choledocholithiasis, tumor, and peptic ulcer. In diagnosis,
ERCP is particularly useful. Compared to ERCP and PTC,
recent investigations have shown that MRCP may offer a
non-invasive alternative for diagnosing abnormal cystic ducts
[18].

In 171 patients, Rashid and associates assessed the reli-
ability of MRCP in the anatomic variation diagnosis of the
biliary tree. In 126 patients (74%), MRCP revealed a cystic
duct, with low cystic duct addition seen in 11 patients (9%),
and a parallel course of the cystic and hepatic ducts shown
in 31 individuals (25%). According to these findings, exact
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preoperative valuation is very useful in delivering a treatment
strategy for surgery and substantiating diagnosis [19].

Postoperative problems could result from incorrectly iden-
tifying the cystic duct. The low cystic duct medial inser-
tion justifies special care since, as in our first patient, this
anatomical variation may misinterpret imaging and impair
therapeutic management [20].

An incomplete bile duct variation literature review showed
that the target set by most of the surgeons was to find
out whether bile duct stones existed or not. Regarding the
unintentional finding of bile duct disparity, the most crucial
element in preventing bile duct harm is not the variation’s
characteristics but rather its existence [21].

Most cystic duct injuries typically happen when they turn
equivalent to the mutual bile duct and are covered by a shared
sheath, making the difference among the ducts difficult to
see during surgery. Installation of a T-tube in the cystic duct
remainder is typically unproblematic; however, if reserved
shared duct stones are extant and removal of stone through
attempted T-tube, there may be a problem [22].

In such conditions, the bile tube is accessed by a region
that arrives at the cystic duct; extraction and manipulation
must take place across the Heister regulators via the cystic
duct. Using this method, stone extraction is more challeng-
ing or even unbearable [23]. Suspicion should be aroused
if the cystic duct is huge. When in doubt, intraoperative
cholangiography should be employed. In exceptional cases,
gallbladder cholangiography can be done to help identify the
cystic duct along with the main bile tube [24].

3. Conclusion
Conclusively, a variety of anatomical disparities exist in
which the cystic duct is involved. Accuracy of diagnosis is
based on a clear understanding of anatomical alternates of
the cystic duct, the normal anatomy, and mental imagery
structures of calculous disease.
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