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Abstract

Introduction: Variations in Extra-hepatic biliary tract are noticed. The common variations are intrahepatic 
union of right and left hepatic ducts, accessory hepatic ducts, different mode of termination of common 
hepatic duct, cystic duct and common bile duct.

Objective: To identify the Variations in the Extra-hepatic Biliary tree, which comprises of Right and Left 
Hepatic duct, Cystic Duct, Common Hepatic Duct, Common Bile Duct and Gall Bladder.

Materials and Methods: This study was conducted at Saraswathi institute of medical sciences(HAPUR,U.P) 
during the period between October 2017 to September 2019. A total of 200 patients reporting with gall 
bladder disease was recruited in the study in whom laparoscopic cholecystectomy was attempted.

Results: Overall, among 200 patients, a total of 50 patients had some amount of anatomical variations. 
Around 10% patients showed cystic duct variations, 18% showed extra-hepatic biliary tree variations, and 
another 7% patients showed arterial variations.

Conclusion: We found Around 10% patients (one-fourth) showed cystic duct variations, 18% showed extra-
hepatic biliary tree variations, and another 7% patients showed arterial variations which is comparable and 
analogous to previous incidence rate.
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Introduction

Cholelithiasis or presence of calcified stones in the 
Gall Bladder, is the most common biliary pathology. 
Gallstones are present in 10 to 15% of the general 
population and asymptomatic in the majority (>80%) (1,2). 
The prevalence of gallstone varies widely in different 
parts of the world. In India it is estimated to be around 
4%.
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An epidemiological study showed that North 
Indians has 7 times higher occurrence of gallstones as 
compared to South Indians. Changing incidence in India 
is mainly attributed to westernization and availability of 
investigation that is ultrasound in both rural and urban 
areas and due to change in socioeconomic structure (3). 
Cholelithiasis is rare in the first two decades. Incidence 
gradually increases after 21 years and reaches its peak 
in 5th Laparoscopic cholecystectomy has become the 
gold standard in the treatment of Gall stone disease 
and is replacing open cholecystectomy. The rate of 
conversion from laparoscopic cholecystectomy to open 
cholecystectomy is 5 to 10% (5).

Anatomical variations in extra-hepatic biliary tree 
and vasculature are one of the most common reasons 
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for such iatrogenic injuries. Therefore, the laparoscopic 
surgeon should have knowledge of the anatomical 
variations of arterial and biliary tree. Incorrect surgery 
can lead to Cystic artery bleeding, injury to the extra-
hepatic bile duct or intra-abdominal organs needing 
conversion to open surgery and further morbidity. Many 
studies reported that the incidence of biliary anomalies 
varies from 15 to 66 percent (10,11,12).

This study aims at describing some anatomical 
variations of the extra hepatic biliary system that face 
the surgeon during cholecystectomy and determine the 
type and frequency of each anomaly. 

Material and Method

The present study was a randomized and prospective 
study conducted in Saraswathi Institute of Medical 
Sciences and Hospital, Hapur (UP), India from 1st 
October 2017 to 30th September2019 and was carried 
out on the patients being admitted to the Department 
of General Surgery, through Out-patient department / 
Emergency.

A total of 200 patients reporting with gall bladder 
disease was recruited in the study. In the present 
series, patients of Cholelithiasis were admitted for 
cholecystectomy (with Ultrasound whole abdomen 
proven diagnosis of cholelithiasis or calculus 
cholecystitis) in Saraswathi Institute of Medical 
Sciences Hapur were considered, in whom laparoscopic 
cholecystectomy was attempted. 

Between October 2017 and September 2019, 
prospective evaluation of 200 patients treated by 
laparoscopic cholecystectomy for gall stone diseases 
was done.Diagnosis of gall stone disease was confirmed 
by ultrasound whole abdomen in all patients prior to 
surgery. 

Statistical analysis was performed using SPSS 
(Statistical Package for the Social Sciences) for Windows 
(version 21.0). Categorical variables were described as 
frequency (percentage), mean ± standard deviation was 
used for continuous parameters. Differences between 
two groups were compared by the Student T test. For 
non-parametric variables, the data are presented as 
median (min-max). In this case, the nonparametric 
Mann–Whitney test was used for statistical comparisons. 

Categorical variables were compared between two or 
more groups using the Chi-square test. For all analyses, 
a two-tailed p-value of <0.05 was considered statistically 
significant.

Results

The study was carried out among 200 patients 
voluntarily consenting to be a part of the study. These 
patients were were diagnosed with Gall Stone disease 
requiring cholecystectomy with no further severe 
complications such as cancer and being admitted to the 
Department of General Surgery, Saraswati Institute of 
Medical Sciences and Hospital, Hapur (Uttar Pradesh).

The age wise distribution of study participants 
showed that majority of them was in the age group 
of 21-30 years. The mean age of the study group was 
37.8+11.4 years (mean+s.d.) and range = 17-60 years. 
The gender wise distribution of study participants 
showed that majority of them were females (85%) and 
15% were males.

Overall, among 200 patients, a total of 50 patients 
had some amount of anatomical variations. Around 10% 
patients showed cystic duct variations, 18% showed 
extra-hepatic biliary tree variations, and another 7% 
patients showed arterial variations.

Main findings of current study confirmed that the 
detailed information of the boundaries and contents of 
hepatobiliary triangle and its variable ductal and vascular 
patterns is of huge significance for the diagnostic and 
therapeutic success as it makes surgical approaches 
more focused and technically perfect.

Around 10% patients (one-fourth) showed cystic 
duct variations, 18% showed extra-hepatic biliary tree 
variations, and another 7% patients showed arterial 
variations which is comparable and analogous to 
previous incidence rate.

Cystic Duct: The present study had 10% cases of 
Cystic Duct anomalies out of 200, which is slightly 
higher in comparison to the Khamiso et al and Hasan 
et al study but lower in comparison to Lutfi et al study.

Calot’s lymph node: The present study had 13 cases 
of Calot’s Node anomaly, which is lower in comparison 
to previous studies. A total of 6.5% people had variation 
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in lymph node position. Percentages of cystic lymph 
node variations included cystic lymph node antrolateral 
to cystic duct, cystic lymph node posterior to cystic duct 
and cystic lymph node outside hepatobiliary triangle.

Cystic Artery: The present study showed 7%cases of 
Cystic Artery anomaly out of 200 which is comparable 
to various study and almost similar to Khamiso (2010) 
study. Accessory Cystic Artery and Moynihan’s hump 
were also among the variations found in this study. 

All subjects had single gall bladder present inferior 
to right lobe of liver with normal fundus and body. 
However, 92% people had pear shaped gall bladder 
and 5% had flask shaped GB. Anatomy of the extra-
hepatic biliary tree is of great importance to the surgeon 

since this tree is one of the common sites of anatomical 
variations besides being one of the most common sites 
for surgical procedures.

Discussion

Ever since the introduction by Philippe Mouret 
in France, laparoscopic cholecystectomy is now 
gold standard for the management of symptomatic 
gallstones disease (53). It is now offered to all corners 
with a success rate of 99%. Exposure of hepatobiliary 
triangle remained main domain of current research 
work. The current study denotes higher incidences 
of normal cystic arteries and lower incidence of 
normal cystic duct compared to global ranges 
(Table-1).

Table 1: Comparison of Total Variations

Studies: Present 
Study Khamiso et al (2010) Hasan et al 

(2013)
Lutfi et al 
(2013) Masroor et al (2016)

Total Variations 25% 24.66% 15.2% 54% -

Cystic Duct 10% 4.33% 4.4% 12% -

Arterial 7% 20.33% 8% 40% 7.6%

Gall Bladder 8% - 1.6% 2% -

 

Another study by Hasan et al (2013) reported incidence of 15.2% (63), while it was observed to be lower by 
Philippo et al (2008) (8.8%) and Cochoeira et al (2012) (7.3%) (64, 65). In this study, we found abnormal anatomy in 
18% of the cases (including change in morphology of associated structures), which is comparable to other previous 
studies. 

Studies
Extra-Hepatic Biliary tree abnormality (%)

Present Study 18

Hasan et al. (2013) 15.2

Cochoeira et al (2012) 7.3

Philippo et al (2008) 8.8

Kullman et al (1996) 19
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Hence, it is recommended that surgeons properly 
identify the EHBT anatomy intraoperatively in order 
to avoid injuries. To our knowledge, there are very 
few studies in the existing literature that looked at 
the association between abnormal anatomy of extra-
hepatic biliary tree and genders. According to this study, 
the association seems to be statistically insignificant 
(p>0.05).

The key abnormalities found in gall bladder were 
flask shaped gall bladder in 5% subjects and cylindrical 
shapedGB in 2% subjects. A similar proportion (2.86%) 
of cylindrical shaped GB and 2.86% of Flask shaped GB 

was observed by Nadeem et al (68) in UAE; and van 
Eijick et al, found a very high prevalence of Hartmann’s 
pouch (52%) in their study (69). 

Percentages of cystic artery variations including 
cystic artery having prominent anterior branch, cystic 
artery having prominent posterior branch,cystic artery 
outside Calot’s triangle and cystic arteryarising from 
common hepatic artery occured more frequent in female 
population as compared to males. This distribution 
pattern is very nearer to one reported in an earlier study 
(75). 

Table 2: Comparison of Cystic Artery Variations: 

Studies: Present 
Study

Marona et al 
(2019)

Andall et al 
(2016)

Kamath 
(2016) Lutfi (2013) Khamiso (2010)

Prominent Anterior 
branch (%) 2.5 - 5.4 - 16 2.67

Accessory Cystic 
Artery (%) 1 - - - 18 1

Moynihan’s hump 
(%) 0.5 1.3 - 5 - -

The present study found cystic artery having an 
abnormal course division in 4% of the subjects. It requires 
a thorough understanding of the intra- and extra-hepatic 
anatomical relationships between the portal vein,hepatic 
artery, biliary tract, and hepatic vein, and also their 
respective contributions to liver physiology (78).

Conclusion

Main findings of current study confirmed that the 
detailed information of the boundaries and contents of 
hepatobiliary triangle and its variable ductal and vascular 
patterns is of huge significance for the diagnostic and 
therapeutic success as it makes surgical approaches 
more focused and technically perfect.
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