
25

ORIGINAL ARTICLE

Pak J Surg 2015; 31(1):25-28

Introduction: 
Th e knowledge of normal Anatomy, its varia-
tions or anomalies are benefi cial for the sur-
geons, for identifi cation and diff erentiation be-
tween the structures that are involved during the 
biliary tract surgery1. Lack of proper knowledge 
may lead to trauma, division or ligation of major 
bile duct and biliary leak1. Bile duct injuries are 
dangerous complications of the Hepatobiliary 
tract surgery and are more common during cho-
lecystectomy2, 3. Th e incidence of bile duct inju-
ries during cholecystectomy are 0.3% to 0.62% 
as mentioned in diff erent studies world wide as 
a result of anatomical variation and anomalies4. 

Th e incidence rate is high during laparoscopic 
cholecystectomy as compared to open cholecys-
tectomy due to distorted anatomy, anatomical 
variation or anomalies in pancreatobiliary tract5. 
For the prevention of the biliary tract injury 
during surgery, it is necessary to investigate the 
patients for the variation and anomalies6.  Th ere 
are many radiological techniques that have been 
used to examine the patients suff ering from 
pancreatobiliary tract diseases including con-
ventional cholangiography, ultra sound 1, biliary 
scintigraphy, percutaneous transhepatic chol-
angiography (PTC) and endoscopic retrograde 
Cholangiopancreatography (ERCP)7.
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Objective: To assess the frequency of Anatomical variations of Cystic duct through Magnetic 
Resonance Cholangiography (MRC) in gender groups in our patient population. 
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by using 1.5 TESLA. Th e information of Anatomy visualize on imaging fi lm was noted.  Over 
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tion by using a simple, non invasive method, MRC.  Clarifi cation of the Anatomy of theses 
variations of biliary tract will be the safe approach prior to surgery.
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 MRCP is a special type of magnetic resonance 
imaging examination that produces detailed 
image of Hepatobiliary tract system. MRCP is 
a noninvasive technique that has gained an im-
portant role for the identifi cation of duct system 
in the pancreatobiliary tract8. It provides a clear 
and accurate demonstration of variation in the 
bile ducts, anomalies in pancreatobiliary tract 
and diagnosis of diff erent types of diseases that 
are present in the pancreatobiliary tract9. Gener-
ally the MRCP is well tolerated, safe and is non 
invasive. Th e cost of MRCP is low as compared 
to other techniques. MR examination carried 
out on 1.5 TESLA systems (Siemens, Avanto, 
Erlangen and Signa). MRCP show the pancre-
atic and bile duct in their normal physiological 
state. MRCP is comparatively an advanced tech-
nique. Th e soft ware commonly used is single 
shot fast spin echo (SSFSE) and T2 weighted 
image or single- section and multisession by 
torso array coil. Pancreatobiliary tract is visible 
in coronal section while pancreatic duct and bile 
duct are identifi ed by axial section10. 

Th e present study evaluates the existing con-
genital anomalies and anatomical variations in 
patients with biliary tract disease in our patient 
population using MRC in adults. Th is study will 
prove to be a useful addition to the research data 
of our country benefi ting for clinical health pro-
fessionals. Th is study will also help in the evalu-
ation of variation and anomalies which are re-
lated with biliary tract. Th is will ultimately help 

in decreasing the incidence of surgical complica-
tions during the procedure.

Material and methods:
Th is was an observational, prospective, cross 
sectional study. It was carried out at the depart-
ment of Anatomy, Institute of Basic Medical 
Health Sciences (IBMS), Dow University of 
health sciences (DUHS) in collaboration with 
the Radiology department of Aga Khan Univer-
sity Hospital (AKUH) and DUHS. Total no of 
376 patients with pancreatobiliary tract diseases 
were selected from the radiology departments 
from the period of 2011 to 2013. Both retero-
spective and prospective cases were included 
in the study. MRCP performed in Magnetic 
Resonance Image (MRI) unit on MRI scanner 
and images were obtained by using 1.5 TESLA 
(Magnetom, Vision, Erlangen, Siemens and Ger-
many). Th e images were obtained on 1.5 TES-
LA by Siemens. Th e MRI scanner consists of a 
tunnel about 1.5 meter long surrounded by large 
circular magnet. Th e record MRC images were 
obtained and reviewed aft er the informed con-
sent of both radiological sections of AKUH and 
DUHS. Th e research protocols were approved 
in the ethical review committ ee of DUHS. Th e 
images were reviewed along with the specialists. 
All the variations of the cystic duct were identi-
fi ed and documented by photographs. 

Results: 
Out of 376 patients included in our study, there 
were 196 males and 180 females. Th e variations 
were found in11.7 % cases. Th e most observed 
frequency was low insertion of cystic duct, i.e 
5.8%. Th ese ducts united with the lower third 
of CBD sometimes near the union of pancreatic 
duct. In 2.9% cases, we found long parallel cys-
tic duct running in correspondence to the CBD.   
Short cystic duct  were found in 1.3% cases. 
High insertion of cystic duct, absent cystic duct 
and double cystic duct were not found in this 
study. Th e identifi ed variations and their gender 
distribution were shown in table 1and fi gure 1.

Discussion:
Th e Pancreatobiliary tract diseases are common-
ly present in our population. Th e extra-hepatic 

Table1: Showing the fr equency distribution of anatomical variations of cystic duct identi-
fi ed through MRC

Number of cases = 1

Genders
Total
(n=376)

M
n=196

F
n=180

Normal 169 163 n=332

Variations

Long parallel cystic duct 6 5 11

Low insertion cystic duct 13 9 22

High insertion - -

Absent cystic duct - -

Spiral cyst duct 4 2 6

Short cystic duct 4 1 5

Double cystic duct - =-- -

Total 27 17 44
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biliary system is said to have more anomalies in 
one cubic centimeter of the space around the re-
gion of the cystic duct than any other part of this 
area11. Th e exact incidence of anomalies of the 
biliary system is not known. Many researchers 
have identifi ed the variations of biliary tree in 
their patient population; this study is addition of 
similar data taken from our patient population.  
In our observation although the anatomic varia-
tions occurrence of the biliary system is unusual 
but their presence may lead to confusion dur-
ing diagnostic examinations and surgeries. Also 
these variations may complicate endoscopic or 
percutaneous interventions, open or laparo-
scopic cholecystectomies and liver transplan-
tations from live donors, leading to iatrogenic 
traumas.  

 In the present study the most perceived varia-
tion is seen in 22 patients which was low inser-
tion of cystic duct so the prevalence rate was 
around 5.8%. However the ratio of frequency 
is comparable with the study done by Kao JT 
in 2011 showed the frequency of 5.4%12. In the 
study done by Tsitouridis.I, 11% low insertion 
cystic duct was found on ERC in 66 of 622 pa-
tients. He found the sensitivity and specifi city 
of MRC for detecting low cystic entrance were 
100%13. Vidal V in 2006 identifi ed cystic duct 
variation in 7.4% cases. He also concluded that 
Noninvasive preoperative assessment of the 
biliary tree  anatomical variations  may be im-
portant for decrease the complexity of hepatic 
surgical procedures and biliary interventions14.

Short cystic ducts were found in 1.3% cases in 
the present study, although they were very con-
fusing but MRC clearly identifi ed it. Th ese ducts 
are diffi  cult to handle when come across during 

surgery specially the laparoscopic surgeries15. In 
our study the long cystic duct in 11 patients with 
a frequency of 2.9%. Both these variations were 
comparable with the study carried out by Khan 
AS in 201216.

Th is study will prove to be a useful addition to 
the research data of our country benefi ting clini-
cal health professionals.  It is recommended to 
the surgeons and clinicians that they should 
repeatedly refresh their knowledge of normal 
anatomy as well as the variants and anomalies 
that are present in the biliary tract. Th ey require 
realizing the technique of this study to optimally 
apply this method for preoperative evaluation of 
biliary tract. Th e increasing complexity of biliary 
tract interventions, necessitate adequate and ap-
propriate knowledge of the anatomic variations 
and anomalies, in order to avoid possible com-
plications and help achieve the most eff ective 
results.

Conclusion:
It is concluded that several cystic duct variations 
were identifi ed in our population by using a sim-
ple, non invasive method, MRCP.  Clarifi cation 
of the Anatomy of theses variations of biliary 
tract will be the safe approach prior to surgery. 
Th e increasing complexity of pancreatobiliary 
tract interventions, necessitate adequate and ap-
propriate knowledge of the anatomic variations 
and anomalies, in order to avoid possible com-
plications and help achieve the most eff ective 
results.
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