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Introduction:
Cholecystectomy is the most commonly per-
formed elective abdominal operation. Com-
mon bile duct (CBD) injury is a well-known 
& established complication of both open and 
laparoscopic cholecystectomy.1 It is a potentially 
disastrous condition with signifi cant morbidity 
& mortality. Th is morbid condition is also caus-

ing signifi cant impairments in quality of life.2  It 
is the popular & leading cause of professional 
negligence declared against general surgeons. A 
report on the medico-legal aspect of CBD inju-
ries states that these injuries are not necessarily 
negligence.3 Th e surgeons refer to these injuries 
as complications rather than their miscalcula-
tion or negligence.1
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CBD injuries were relatively infrequent, occur-
ring in approximately 2 of every 1000 open cho-
lecystectomies.4 It has signifi cantly increased 
frequency since laparoscopic cholecystectomy 
became the “gold standard” in the treatment of 
symptomatic gall stones. Th e primary cause of 
CBD injury has been demonstrated as the mis-
interpretation of biliary anatomy in 71%–97% 
of all cases.1,5 Several studies frequently dem-
onstrate that the rate of injuries is much higher 
in laparoscopic cholecystectomies and has re-
mained at about 0.6% despite the increased 
training.6 CBD injury during open cholecystec-
tomy is not a rare complication in Pakistan. In-
cidence of such injuries at 1.44 percent has been 
reported.1,4

CBD injury is a serious complication either 
laparoscopic or open cholecystectomy. Th e bile 
duct is prone to be injury by the use of diather-
my and the excessive dissection, required to por-
tray the anatomy of Calot’s triangle.5 Th is results 
in ischemic injury to the extra-hepatic biliary 
tract. Other risk factors include diffi  cult dissec-
tion due to acute or severe chronic infl amma-
tion, morbid obesity, unexpected hemorrhage, 
and presence of duct or vessel anomaly.7 Th e 
supra-duodenal part is more frequently involved 
in such injuries. However, the hepatic duct in-
jury at the confl uence of the right & left  hepatic 
duct and the common hepatic duct is not rare. 
Th ere may be loss of the area due to accidental 
excision of a small length of ducts. Th e patt ern of 
bile duct injuries has changed and has become 
more complicated in recent years.2,3

A multi-disciplinary approach including a sur-
geon, interventional radiologist & upper GI 
endoscopy specialist is required to manage this 
complex case properly.1 Th e management plan 
of these patients depends on the timing of rec-
ognition of injury, the extent & type of bile duct 
injury, the patient’s condition, and the availabil-
ity of experienced hepatobiliary surgeons. Pri-
mary repair of such injuries, at the time of chole-
cystectomy, gives good results.8,9 Th e minimum 
standard of care aft er recognition of a bile duct 
injury is referral immediately to a surgeon expe-
rienced in bile duct injury repair.10

Surgical repair of the CBD injury aims to restore 
long-lasting biliary conduit, and the prevention 
of early & late complications such as biliary fi s-
tula, intra-abdominal abscess, biliary stricture, 
recurrent cholangitis, and secondary biliary cir-
rhosis.9,11 Th e success rate of biliary reconstruc-
tion depends on complete eradication of ab-
dominal infection, cholangiography to outline 
the anatomy of the biliary tree, use of correct 
surgical technique, and repair by an experienced 
biliary surgeon.10 If these goals are achieved, the 
repair could be performed at any point with the 
expectation of an excellent outcome.9

Th e purpose of the study is to fi nd out the type 
of CBD injury in open & laparoscopic cholecys-
tectomy and early post-operative complication-
saft er surgical management of CBD injury.

Material and Methods:

Study design: Descriptive case series

Place of study: Th e study was conducted at Sur-
gical Department, Bahawal Victoria Hospital, 
Bahawalpur.

Duration of study:1st January 2014 to 31st De-
cember 2020

Sampling technique: Non-probability consec-
utive sample.

Sample size: Total of 35-patients presenting to 
the surgical department and diagnosed as post-
cholecystectomy CBD injury.

Inclusion criteria: All patients who had iatro-
genic bile duct injury during open or laparoscop-
ic cholecystectomy of any age and gender were 
included in this study. Th e cholecystectomy was 
done in a private hospital, DHQ hospital, or in 
Bahawal Victoria Hospital were included.

Exclusion criteria: Patients who sustained 
biliary injuries either through trauma or during 
some other procedure like ERCP, for hepato-
biliary, duodenal or gastric malignancy were not 
included in this study.
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Data Collection: A well-constructed prede-
signed proforma including demographic profi le. 
mode of admission, clinical presentation, place 
of surgery, type of surgery (open or Laparo-
scopic) was recorded. Investigations performed 
included CBC, liver function tests, coagulation 
profi le including PT, APTT , INR, and ultra-
sound abdomen. MRCP was done aft er optimi-
zation. Operation notes were reviewed for a pos-
sible mechanism that lead to bile duct injury. All 
patients were resuscitated and optimized before 
intervention. 

Data Variables: Including, age, sex, co-morbid 
disease, operation (laparoscopic or open chole-
cystectomy), signs and symptoms of biliary in-
jury presentation (early & late), decompression 
procedure (open or the US), investigations labo-
ratory and radiological MRCP, type of injury ac-
cording to Stewart way classifi cation, defi nitive 
surgical management, post-operative complica-
tions and post-operative mortality, days of ad-
mission in the hospital.

Data analysis: All the data were analyzed using 
the computer program SPSS-23. Signifi cance 
will be used with the probability of the P-value 
will be considered signifi cant if ≤0.05.

Consent: Verbal and writt en consent was taken 
from all patients aft er explanation of the study, 
its nature, the confi dential keeping of data & to 
quit at any time during the study.

Ethical approval: It was obtained from Insti-
tutional Ethical Review Committ ee, Quaid-e-
Azam Medical College, and Bahawal Victoria 
Hospital, Bahawalpur.

Results:
A total of 35 patients sustained post-cholecys-
tectomy CBD injury and were enrolled during 
the study period. 29(82.9%) patients were fe-
male & 6(17.1%) were male. Th e male to female 
ratio was 1:4.84. Th e age range was 24 to 64 
years and the mean age was 36.90±10.65 years. 

Out of 35 patients with CBD injury, open cho-
lecystectomy was done in 20 patients and 15 pa-

tients underwent laparoscopic cholecystectomy. 
23-patients had their cholecystectomy in some 
private hospitals, 9-patients had been operated 
in DHQ hospital and 3-patients were operated 
in the teaching hospital.

In 11(31.4%) patients, CBD injury was diag-
nosed during the cholecystectomy, and in the 
remaining 24(68.6%) patients it was diagnosed 
in the early post-operative period. Out of 11 pa-
tients whose CBD injury was diagnosed during 
cholecystectomy, 3 patients were in our hospi-
tal and their defi nitive procedure was done at 
the same time. Th e remaining 8-patients were 
referred to our hospital with a biliary fi stula on 
the 3rd post-operative day and their defi nitive 
surgery was done early aft er pre-operative op-
timization. 32 patients with CBD injury were 
referred to our hospital from 3-days to 3-weeks 
aft er cholecystectomy. 

Th e clinical presentation of patients with CBD 
injury was variable. In 3 patients CBD injury 
was diagnosed during cholecystectomy in our 
hospital. 8 patients presented with biliary fi s-
tula. 20 patients presented with abdominal dis-
tension, pain, and jaundice, and the remaining 
4 patients have biliary peritonitis. In 20 patients 
USG guided drains were placed in the abdo-
men and bile drained. Open decompression was 
done in 4 patients who have biliary peritonitis 
and in also 8 patients, whose drain was blocked 
aft er USG guided drain placement. Th en these 
patients were investigated and optimized for the 
defi nitive surgery. 

Th e most common CBD injury found in our 
study was class-III injury according to the Stew-
art way classifi cation in 29(82.84%) patients, 
class-I CBD injury in 3(8.56%) patients & slip-
page of cystic duct ligature in 3(8.56%) patients. 
All patients were operated and in 29-patients 
Roux en Y choledocho-jejunostomy was done, 
in 3-patients repair of CBD over the T-tube was 
done and in the remaining 3-patients, cystic 
duct stump was ligated. Th e time between the 
CBD injury and the defi nitive treatment in our 
study was 7 days to 35 days with the mean of in-
jury & intervention gap being 19.94±5.65 days.
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Th e most common post-operative complication 
was wound infection and intra-abdominal ab-
scess and it was present in 18(51.5%) patients. 
Leakage from the choledocho-jejunostomy was 
the second common complication, which was 
present in 8(22.85%) patients. Th e range of hos-
pital stay was 5 to 32 days and the mean hospital 
stay was 21.46±7.04 days. Th e mortality rate was 
11.4% in our study.

Discussion:
Gall stones are the commonest condition pre-
senting to surgical OPD all over the world. Gold 
standard treatment for symptomatic gall stone 
nis laparoscopic cholecystectomy.4 Cholecys-
tectomy either laparoscopic or open is the most 
frequently performed operation in general sur-
gery. CBD injury is one of the serious compli-
cations aft er cholecystectomy despite improve-
ment in surgical techniques & experience.1 Th e 
incidence of CBD injury varies from 0 to 1% in 
diff erent studies. CBD injury has a serious and 
signifi cant impact on the quality of life of the pa-
tient.2 In our study, the age range was 24 to 64 
years and the mean age was 36.90±10.65 years 
and the male to female ratio was 1:4.84 as gall 
stones disease is more common in females.

In our study 23(65.72%) patients presenting to 
surgical units with CBD injury were operated 
on in some private hospital. Th e reasons for this 
much high rate in private setup was less expe-
rienced but over confi dent surgeon, improper 
case selection, diffi  cult anatomy, lack of modesty 
to convert to open surgery, fatigue & anxiety of 
surgeon, inadequate theatre condition and ac-
companying staff  was not properly trained.3,4,6 In 
9(25.72%) patients cholecystectomy was done 
in DHQ hospital and 3(8.56%) patients chole-
cystectomy was done in a teaching hospital and 
the injury was diagnosed during the surgery and 
the defi nitive procedure for the repair was done 
at the same time.

In our study, there was complete transection of 
CBD in 29 patients and slippage of cystic duct 
ligature in 3 patients, and partial injury of CBD 
in 3 patients. So in 29(82.84%) patients, there 
was class III injury according to the Stewart way 

classifi cation of CBD injury. Th is is the most 
common type of injury according to the litera-
ture.9 Complete transaction of CBD is the com-
monest injury aft er open & laparoscopic cho-
lecystectomy and transection of CBD is higher 
in the case of laparoscopic cholecystectomy.8,12 
Th ere was a class I CBD injury in 3(8.56%) 
patients & slippage of cystic duct ligature in 
3(8.56%) patients in our study.

Th e treatment of  CBD injury depends on vari-
ous factors, such as complexity and location of 
the injury, the degree of infl ammation, diag-
nosed during cholecystectomy or how much 
time elapsed aft er the injury,13 the presence of 
ongoing infection or sepsis, and the expertise of 
the surgeon.10 Th ese factors will determine the 
successful management of CBD injury. Endo-
scopic or percutaneous procedures have an im-
portant role in Stewart-way class I & II injuries 
and slippage of ligature from cystic duct stump.14

Out of 35 patients, CBD injury was diagnosed 
during cholecystectomy in 11 patients and early 
post-operative period in 24 patients. In 3 patients 
the defi nitive surgery for CBD injury was done 
during primary surgery of gall bladder and the 
post-operative course of this patient is satisfac-
tory with early discharge from the ward as com-
pared to those the repair of CBD was in a second 
surgery. Th e time of diagnosis of CBD injury is 
an important factor in addition to the type of 
CBD injury that determines the outcome of re-
pair of CBD. If the CBD injury diagnosed and 
repaired at the time of cholecystectomy has bet-
ter results than those CBD repairs done aft er a 
few weeks.13  In our study, the time between the 
CBD injury and the defi nitive treatment was 7 
days to 35 days with a mean of 19.94±5.65 days.

In our study, we investigated & optimized these 
patients, and then a second operation was done 
to repair the injured CBD in 32 patients. Th e 
most commonly performed procedure was 
Roux-en Y choledocho-jejunostomy in 82.85% 
of patients, repair of CBD over a T-tube done in 
3(8.56%), and ligature applied at the cystic duct 
stump in 3(8.56%). Stewart-wayclass III CBD 
injury was the commonest type of injury in lit-
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erature, so the surgical procedure commonly 
performed for this type of CBD injury is choled-
ocho- jujenostomy.11,13 Th e common post-oper-
ative complication in this study was wound in-
fection and intra-abdominal abscess formation 
in 18(51.42%) patients. Th ese complications 
were treated by conservative measures like USG 
guided aspiration of collection, pus for culture 
& sensitivity, antibiotics, and anti-septic dress-
ing.12 Out of 29 patients who has choledocho-
jejunostomy, 8(27.58%) have leakage of bile 
through the drain. Th e leakage of bile stopped 
within 2-3 weeks with conservative treatment. 

Th e mean hospital stay in our study was 
21.46±7.04 days. Th e reasons for the prolonged 
stay in ward were post-operative complications 
like biliary fi stula, intra-abdominal abscess & 
wound or chest infections.16 In our study, the 
mortality rate was 11.4%. Th ese patients have re-
sidual abscess formation, chest infection & leak-
age from the choledocho-jejunostomy, septice-
mia, and Multiple organ dysfunction syndrome 
(MODS).3

Prevention of CBD injury is important and vari-
ous techniques have been described in the liter-
ature.4 A general & important recommendation 
to the surgeon is that he must not delay when 
considering the conversion of laparoscopic to 
open approach & call for help as there is no 
substitute for experience.2 Th e critical view of 
safety technique was introduced by Strasberg17 
and it is thought as a gold standard to perform 
safe cholecystectomy with identifi cation of bili-
ary structures during cholecystectomy. Another 
landmark was described by Henri Rouiere,18 a 
sulcus running in the right of the liver hilum, an-
terior to the caudate lobe. Th e Rouiere’s sulcus 
is present in 60-90% of patients and is a useful 
landmark to start dissection of the hepatocys-
tic triangle during laparoscopic cholecystecto-
my.18,19

Conclusion:
Common Bile Duct injury is a devastating com-
plication aft er open or laparoscopic cholecystec-
tomy. Any eff ort towards the reduction of CBD 
injury during cholecystectomy is appreciated. 

Th e most important mistake leading to CBD in-
jury is the mis-interpretation of biliary anatomy. 
Th e key point to successful treatment depends 
on early recognition and repair of CBD injury by 
the experienced surgeon. A multi-disciplinary 
approach is adopted for the treatment of CBD 
injury. 
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