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Abstract
Introduction: CBD injury is one of the serious complications after open or laparoscopic cholecystectomy. It increases the morbidity & mortality of patients as well as impairs their quality
of life.
Objectives: To find out the type of CBD injury in open & laparoscopic cholecystectomy and
early post-operative complications after surgical management of CBD injury.
Study design: Descriptive, case series study.
Settings: Department of General Surgery, Bahawal Victoria Hospital, Bahawalpur.
Study duration:1st January, 2014 to 31st December, 2020
Material & Methods: All patients who had iatrogenic common bile duct injury during open or
laparoscopic cholecystectomy of any age and gender were included in this study. CBD injuries
due to other causes were excluded from the study. A well-constructed predesigned performa
including demographic profile, mode of admission, clinical presentation, place of surgery,
type of surgery (open or laparoscopic), investigations, operative findings, and post-operative
complications were recorded.
Results: A total of 35 patients were presented to the Surgical Department with CBD injuries.
20 patients had CBD injury after open cholecystectomy & 15 patients after laparoscopic cholecystectomy. The age range in this study was from 20 to 60 years with a mean age of 42.84±8.83
years. The male to female ratio was 1:4.84. 23-patients had their cholecystectomy in some private hospitals, 9- patients had been operated on in District Headquarter (DHQ) Hospital and
3-patients were operated in a teaching hospital. In 82.85% of patients, CBD injury was of class
III type according to Stewart way classification & the commonly performed operative procedure was Roux-en Y choledocho-jejunostomy. The common post-operative complication was
wound infection and intra-abdominal abscess in 51.5% of patients.
Conclusion: Iatrogenic CBD injury is a serious complication during cholecystectomy. The
important point for successful treatment is characterized by early recognition of injury, control of infection, drainage of abdominal collection, nutritional support & repair of CBD by an
experienced surgeon.
Keywords: Cholecystectomy, CBD injury, biliary fistula, peritonitis
Introduction:
Cholecystectomy is the most commonly performed elective abdominal operation. Common bile duct (CBD) injury is a well-known
& established complication of both open and
laparoscopic cholecystectomy.1 It is a potentially
disastrous condition with significant morbidity
& mortality. This morbid condition is also caus-

ing significant 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 injuries states that these injuries are not necessarily
negligence.3 The surgeons refer to these injuries
as complications rather than their miscalculation or negligence.1
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CBD injuries were relatively infrequent, occurring in approximately 2 of every 1000 open cholecystectomies.4 It has significantly increased
frequency since laparoscopic cholecystectomy
became the “gold standard” in the treatment of
symptomatic gall stones. The primary cause of
CBD injury has been demonstrated as the misinterpretation of biliary anatomy in 71%–97%
of all cases.1,5 Several studies frequently demonstrate that the rate of injuries is much higher
in laparoscopic cholecystectomies and has remained at about 0.6% despite the increased
training.6 CBD injury during open cholecystectomy is not a rare complication in Pakistan. Incidence of such injuries at 1.44 percent has been
reported.1,4
CBD injury is a serious complication either
laparoscopic or open cholecystectomy. The bile
duct is prone to be injury by the use of diathermy and the excessive dissection, required to portray the anatomy of Calot’s triangle.5 This results
in ischemic injury to the extra-hepatic biliary
tract. Other risk factors include difficult dissection due to acute or severe chronic inflammation, morbid obesity, unexpected hemorrhage,
and presence of duct or vessel anomaly.7 The
supra-duodenal part is more frequently involved
in such injuries. However, the hepatic duct injury at the confluence of the right & left hepatic
duct and the common hepatic duct is not rare.
There may be loss of the area due to accidental
excision of a small length of ducts. The pattern of
bile duct injuries has changed and has become
more complicated in recent years.2,3
A multi-disciplinary approach including a surgeon, interventional radiologist & upper GI
endoscopy specialist is required to manage this
complex case properly.1 The management plan
of these patients depends on the timing of recognition of injury, the extent & type of bile duct
injury, the patient’s condition, and the availability of experienced hepatobiliary surgeons. Primary repair of such injuries, at the time of cholecystectomy, gives good results.8,9 The minimum
standard of care after recognition of a bile duct
injury is referral immediately to a surgeon experienced 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 fistula, intra-abdominal abscess, biliary stricture,
recurrent cholangitis, and secondary biliary cirrhosis.9,11 The success rate of biliary reconstruction depends on complete eradication of abdominal 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
The purpose of the study is to find out the type
of CBD injury in open & laparoscopic cholecystectomy and early post-operative complicationsafter surgical management of CBD injury.
Material and Methods:
Study design: Descriptive case series
Place of study: The study was conducted at Surgical Department, Bahawal Victoria Hospital,
Bahawalpur.
Duration of study:1st January 2014 to 31st December 2020
Sampling technique: Non-probability consecutive sample.
Sample size: Total of 35-patients presenting to
the surgical department and diagnosed as postcholecystectomy CBD injury.
Inclusion criteria: All patients who had iatrogenic bile duct injury during open or laparoscopic cholecystectomy of any age and gender were
included in this study. The 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 hepatobiliary, duodenal or gastric malignancy were not
included in this study.
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Data Collection: A well-constructed predesigned proforma including demographic profile.
mode of admission, clinical presentation, place
of surgery, type of surgery (open or Laparoscopic) was recorded. Investigations performed
included CBC, liver function tests, coagulation
profile including PT, APTT, INR, and ultrasound abdomen. MRCP was done after optimization. Operation notes were reviewed for a possible 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 cholecystectomy), signs and symptoms of biliary injury presentation (early & late), decompression
procedure (open or the US), investigations laboratory and radiological MRCP, type of injury according to Stewart way classification, definitive
surgical management, post-operative complications and post-operative mortality, days of admission in the hospital.
Data analysis: All the data were analyzed using
the computer program SPSS-23. Significance
will be used with the probability of the P-value
will be considered significant if ≤0.05.
Consent: Verbal and written consent was taken
from all patients after explanation of the study,
its nature, the confidential keeping of data & to
quit at any time during the study.
Ethical approval: It was obtained from Institutional Ethical Review Committee, Quaid-eAzam Medical College, and Bahawal Victoria
Hospital, Bahawalpur.
Results:
A total of 35 patients sustained post-cholecystectomy CBD injury and were enrolled during
the study period. 29(82.9%) patients were female & 6(17.1%) were male. The male to female
ratio was 1:4.84. The 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 cholecystectomy was done in 20 patients and 15 paPak J Surg 2021; 37(4):237-42
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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 diagnosed during the cholecystectomy, and in the
remaining 24(68.6%) patients it was diagnosed
in the early post-operative period. Out of 11 patients whose CBD injury was diagnosed during
cholecystectomy, 3 patients were in our hospital and their definitive procedure was done at
the same time. The remaining 8-patients were
referred to our hospital with a biliary fistula on
the 3rd post-operative day and their definitive
surgery was done early after pre-operative optimization. 32 patients with CBD injury were
referred to our hospital from 3-days to 3-weeks
after cholecystectomy.
The 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 fistula. 20 patients presented with abdominal distension, pain, and jaundice, and the remaining
4 patients have biliary peritonitis. In 20 patients
USG guided drains were placed in the abdomen and bile drained. Open decompression was
done in 4 patients who have biliary peritonitis
and in also 8 patients, whose drain was blocked
after USG guided drain placement. Then these
patients were investigated and optimized for the
definitive surgery.
The most common CBD injury found in our
study was class-III injury according to the Stewart way classification in 29(82.84%) patients,
class-I CBD injury in 3(8.56%) patients & slippage 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. The time between the
CBD injury and the definitive treatment in our
study was 7 days to 35 days with the mean of injury & intervention gap being 19.94±5.65 days.
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The most common post-operative complication
was wound infection and intra-abdominal abscess 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. The range of hospital stay was 5 to 32 days and the mean hospital
stay was 21.46±7.04 days. The mortality rate was
11.4% in our study.

classification of CBD injury. This is the most
common type of injury according to the literature.9 Complete transaction of CBD is the commonest injury after open & laparoscopic cholecystectomy and transection of CBD is higher
in the case of laparoscopic cholecystectomy.8,12
There was a class I CBD injury in 3(8.56%)
patients & slippage of cystic duct ligature in
3(8.56%) patients in our study.

Discussion:
Gall stones are the commonest condition presenting to surgical OPD all over the world. Gold
standard treatment for symptomatic gall stone
nis laparoscopic cholecystectomy.4 Cholecystectomy either laparoscopic or open is the most
frequently performed operation in general surgery. CBD injury is one of the serious complications after cholecystectomy despite improvement in surgical techniques & experience.1 The
incidence of CBD injury varies from 0 to 1% in
different studies. CBD injury has a serious and
significant impact on the quality of life of the patient.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.

The treatment of CBD injury depends on various factors, such as complexity and location of
the injury, the degree of inflammation, diagnosed during cholecystectomy or how much
time elapsed after the injury,13 the presence of
ongoing infection or sepsis, and the expertise of
the surgeon.10 These factors will determine the
successful management of CBD injury. Endoscopic or percutaneous procedures have an important role in Stewart-way class I & II injuries
and slippage of ligature from cystic duct stump.14

In our study 23(65.72%) patients presenting to
surgical units with CBD injury were operated
on in some private hospital. The reasons for this
much high rate in private setup was less experienced but over confident surgeon, improper
case selection, difficult anatomy, lack of modesty
to convert to open surgery, fatigue & anxiety of
surgeon, inadequate theatre condition and accompanying staff was not properly trained.3,4,6 In
9(25.72%) patients cholecystectomy was done
in DHQ hospital and 3(8.56%) patients cholecystectomy was done in a teaching hospital and
the injury was diagnosed during the surgery and
the definitive 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

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 definitive surgery for CBD injury was done
during primary surgery of gall bladder and the
post-operative course of this patient is satisfactory with early discharge from the ward as compared to those the repair of CBD was in a second
surgery. The time of diagnosis of CBD injury is
an important factor in addition to the type of
CBD injury that determines the outcome of repair of CBD. If the CBD injury diagnosed and
repaired at the time of cholecystectomy has better results than those CBD repairs done after a
few weeks.13 In our study, the time between the
CBD injury and the definitive 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. The
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 litPak J Surg 2021; 37(4):237-42
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erature, so the surgical procedure commonly
performed for this type of CBD injury is choledocho- jujenostomy.11,13 The common post-operative complication in this study was wound infection and intra-abdominal abscess formation
in 18(51.42%) patients. These complications
were treated by conservative measures like USG
guided aspiration of collection, pus for culture
& sensitivity, antibiotics, and anti-septic dressing.12 Out of 29 patients who has choledochojejunostomy, 8(27.58%) have leakage of bile
through the drain. The leakage of bile stopped
within 2-3 weeks with conservative treatment.
The mean hospital stay in our study was
21.46±7.04 days. The reasons for the prolonged
stay in ward were post-operative complications
like biliary fistula, intra-abdominal abscess &
wound or chest infections.16 In our study, the
mortality rate was 11.4%. These patients have residual abscess formation, chest infection & leakage from the choledocho-jejunostomy, septicemia, and Multiple organ dysfunction syndrome
(MODS).3

The most important mistake leading to CBD injury is the mis-interpretation of biliary anatomy.
The 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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injury during cholecystectomy is appreciated.
Pak J Surg 2021; 37(4):237-42

1. Pesce A, Palmucci S, La Greca G, Puleo S. Iatrogenic bile duct
injury: impact and management challenges. Clinical and experimental gastroenterology. 2019; 12:121.
2. Flores-Rangel GA, Chapa-Azuela O, Rosales AJ, Roca-Vasquez
C, Böhm-González ST. Quality of life in patients with a background of iatrogenic bile duct injury. World J Surg. 2018;
42(9):2987-2991
3. Booij KAC, de Reuver PR, van Dieren S, et al. Long-term impact of bile duct injury on morbidity, mortality, quality of life,
and work-related limitations. Ann Surg. 2018; 268(1):143–
150.
4. Soper NJ. Prevention of biliary leaks. J Gastrointest Surg. 2011;
15:1005–1006
5. Flum DR, Cheadle A, Prela C, Dellinger EP, Chan L. Bile duct
injury during cholecystectomy and survival in Medicare beneficiaries. JAMA. 2003; 290: 2168-73.
6. Nuzzo G, Giuliante F, Giovannini I, et al. Bile duct injury during laparoscopic cholecystectomy: results of an Italian national survey on 56 591 cholecystectomies. Arch Surg. 2005;
140(10):986–992
7. Mushtaq M, Nandwani GM, Ali M, Khan A. Experience of bile
duct injury. J Surg Pak. 2002; 7: 31-33
8. Georgiades CP, Mavromatis TN, Kourlaba GC, et al. Is inflammation a significant predictor of bile duct injury during laparoscopic cholecystectomy? Surg Endosc. 2008; 22(9):1959–
64
9. Stewart L. Iatrogenic biliary injuries: identification, classification, and management. Surg Clin North Am. 2014;
94(2):297–310
10. De Reuver PR, Grossmann I, Busch OR, Obertop H, van Gulik
TM, Gouma DJ. Referral pattern and timing of repair are risk
factors for complications after reconstructive surgery for bile
duct injury. Ann Surg. 2007; 245(5):763–770.
11. Dolan JP, Diggs BS, Sheppard BC, Hunter JG. Ten-year trend in
the national volume of bile duct injuries requiring operative

242

SA Rehman, S Hussain, MY Khan, U Masood
repair. Surg Endosc. 2005; 19:967–973.
12. Renz BW, Bösch F, Angele MK. Bile duct injury after cholecystectomy: surgical therapy. Visc Med. 2017; 33(3):184–190.
13. Gazzaniga GM, Filauro M, Mori L. Surgical treatment of iatrogenic lesions of the proximal common bile duct. World J Surg.
2001; 25(10):1254–59.
14. Rainio M, Lindström O, Udd M, Haapamäki C, Nordin A,
Kylänpää L. Endoscopic therapy of biliary injury after cholecystectomy. Dig Dis Sci. 2018; 63(2):474–480
15. Li J, Frilling A, Nadalin S, et al. Surgical management of segmental and sectoral bile duct injury after laparoscopic cholecystectomy: a challenging situation. J Gastrointest Surg.
2010; 14(2):344–51
16. Gouma DJ, Obertop H. Quality of life after repair of bile duct

injury. Br J Surg. 2002; 89:385-6.
17. Strasberg SM, Brunt LM. Rationale and use of the critical view
of safety in laparoscopic cholecystectomy. J Am Coll Surg.
2010; 211(1):132–138.
18. Singh M, Prasad N. The anatomy of Rouviere’s sulcus as seen
during laparoscopic cholecystectomy: a proposed classification. J Minim Access Surg. 2017; 13(2):89–95.
19. Ferzli G, Timoney M, Nazir S, Swedler D, Fingerhut A. Importance of the node of Calot in gallbladder neck dissection: an
important landmark in the standardized approach to the laparoscopic cholecystectomy. J Laparoendosc Adv Surg Tech A.
2015; 25(1):28–32.

Pak J Surg 2021; 37(4):237-42

