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Abstract 
Background: Due to the complex nature and diversity of bile duct injurie (BDI) controversy 

exists regarding the best management plan of BDIs and sometimes this problem may be 

dificult to be managed even in the hands of an experience surgeon. The goal of our study is 

to evaluate the various techniques used for the management of bile duct injuries in our setup 

(HAYAT ABAD MEDICAL COMPLEX, KPK, PAKISTAN). 

Material and Methods: A total of 25 patients were included in this single centered 

prospective cohort study for the evaluation of various techniques used in our setup (HAYAT 

ABAD MEDICAL COMPLEX, KPK, PAKISTAN) for appropriate management of BDIs, over 

a period of 5 years from January 2016 to December 2020. 

Results: A total of 25 patients were included in this study out of which 7(28%) were male and 

18 (72%) were female. Age range was 15-70 years with a mean age of (42 year). CBD injury 

occurred in 17(68%) patients after open and 8(32%) after laparoscopic cholecystectomy. 

Majority of the patients presented with obstructive jaundice (76%) and bile leak (16%) other 

presentation (biliary peritonitis, biloma, cholangitis etc were 8%). Out of 25 most patients 

14(56%) had type E injuries and underwent Roux-en-y hepaticojejunostomy. No patient 

presented with major bile leak or disruption of anastomosis, minor leak occurred in 4 (16%), 

wound infection in 6(24%), bleeding in 1 (4%), pulmonary embolism in I (4%). 

Conclusion: For BDIs related biliary strictures adequate biliary reconstruction and Roux-

en-y hepaticojejunostomy can produce satisfactory results depending on Strasberg 

classification and bile duct status. 

Key Words: Reconstruction, Roux-En-Y Hepaticojejunostomy, Bile Duct Injuries, Biliary 

Stricture. 
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Introduction 
Bile duct injury (BDI) is one of the most serious surgical complication of biliary system that has a considerable 

impact on patient's mortality and morbidity[1,6]. It also possesses an influence on patient's quality of life with 

higher management cost and medicolegal issues along with death of patient. 

The severity of BDI ranges from relatively simple leakage from the cystic duct stump or Gall bladder fossa on 

the liver surface to complete transection of biliary channels, ligation or even resection of one or more bile 

ducts. Sometimes these biliary injuries are accompanied by vascular injuries, mainly involving the right 

hepatic artery and right portal vein, stricture formation may also result in the long term. [2-12] 

These complications may result after a variety of abdominal surgeries i.e. cholecystectomy, gastrectomy, liver 

surgeries, common bile duct (CBD) exploration, surgeries on the pancreas[3]. Most of the injuries of the CBD 

are due to cholecystectomy with laparoscopic cholecystectomy(LC) having twice the complication rate as 

compared to open cholecystectomy(OC) 0.4-0.6% vs 0.1-0.2% respectively3'5 currently 80%-85% of BDI are 

caused in laparoscopic cholecystectomy.[3] 

Laparoscopic cholecystectomy is the treatment modality of choice for symptomatic gall stones. Initially, there 

was a surge In-the complication rate associated with LC >2%[2]. Despite the slow curve of learning, the 

incidence of BDI associated with laparoscopic cholecystectomy has now fallen to 0.5%[3,5,14],. But still high 

as compared to OC6c-  

The complications associated with cholecystectomy may be related to different factors including experience 

of the operating surgeon and patient factors (inflamed gall bladder, previous attacks of cholecystitis, thick-

walled gall bladder, previous endoscopic procedures, male gender and anatomical variations) all are indicators 

of difficult cholecystectomy, causing difficulty in tissue dissection and identification of important 

structures.[7] 

1. In order to minimize bile duct injuries in laparoscopic  cholecystectomy  

2. Different techniques have been Advised. 

3. The critical view of safety technique is one of them which includes8 ; 

o Removing fats and fibrofatty tissue from the hepato-cystic triangle. 

o The lower part of the gall bladder should be taken off the cystic plate. 

o Only 2 structures should enter the gall bladder. 
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The Society of American Gastrointestinal Endoscopic Surgeons (SAGES) advise the 5 steps in a safe LC[9] 

1.Establishing critical view of safety CVS 

2. Understanding of relevant anatomy 

3. Appropriate retraction/exposure 

4. Knowing when to call for help;  

Recognizing  the need for conversion or an alternate procedure (such as subtotal cholecystectomy/ open 

surgery, stopping the procedure) is an alternative guide for safe surgery. 

Per operative cholangiography can significantly reduce these devastating  complications[10,11] as only 15% 

of complication are identified intra operatively remaining 85% of cases reveals itself post operatively by 

increasing levels of bilirubin, continuous bile drainage if a drain is placed in the area of surgery or biliary 

peritonitis if no such drain is provided[12]. 

The clinical suspicion of bile duct injuries can be investigated by different modalities that include 

ultrasonography, liver function tests, magnetic resonance cholangiography (MRCP the most sensitive and 

accurate)[2], and Endoscopic retrograde Cholangiopancreaticography (ERCP)[5] and percutaneous 

Cholangiopancreaticography (PTC)II. The treatment of patients with BDI is often highly individualized based 

upon the type of injury, time since injury, co-morbidities and clinical status of patient e.g presence of sepsis 

and peritonitis [13] a multidisciplinary approach that involves hepato-pancreaticobiliary surgeon, 

gastroenterologist and interventional radiologist should be followed. Various classification systems are 

designed for delineating the type and extent of BDI with the Strasberg-Bismuth being widely accepted[13]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1 

Type  Description 

 Bile leak from the cystic duct or small ducts in the liver bed 

B Occlusion of an aberrant right hepatic duct 

c Transection without ligation of an aberrant right hepatic duct 

D Lateral injury to a major bile duct 

E Circumferential injury to a major bile duct: 

 El: Transection or stricture >2 cm from the hilum. 
E2: Transection or stricture < 2cm from the hilum. 
E3: Transection at the level of bifurcation, without loss of contact between the left and 
right hepatic ducts. 
E4: Transection at the level of bifurcation, with loss of contact between the left and right 
hepatic ducts 
E5: An inurv to the right segmental duct combined with E3 or E4 injury  
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Managements of BDI require utmost level of care, the aim (rationale) of our study is to find out and timely 

treat the patients presented with post cholecystectomy biliary injury an adequate reconstructive procedure and 

to reduce mortality and morbidity along with minimizing the devastating effects of BDI on patient quality of 

life. 

 

Material and Methods 
This prospective cohort study was conducted on 25 patients in the general surgical deparbnent of Hayatabad 

Medical Complex, Peshawar, KPK from January 2016 to December 2020, after approval from the ethical 

committee and taking informed consent from the patient. 

After receiving patients detailed history was taken, all the previous record perused, and physical examination 

was performed. Patients were investigated with IHS, Ultrasonography, MRCP and ERCP, PTC, along with 

other supportive investigations and consultation with gastroenterology. 

 

Inclusion Criteria 

1. All patient presented with BDI. 

2. Age range 15 to 70 years. 

3. Both genders 

 

Exclusion Criteria 

1. ASA-IV (patient not fit for general anesthesia) 

2. Patients with active wound infection. 

3. CBD stricture due to malignant causes. 

4. Age <15 years. 

5. Biliary injury managed by Gastro unit through ERCP prognosis of the patient is dependent on patient 

physical fitness and co-morbidities, type of BDI, time since injury, surgeon expertise and availability 

of advanced facilities. 
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The type of surgical procedure performed was based upon pre-operative and intraoperative assessment and 

the type of bile duct injury along with the choice of surgeon, based upon his personal experience and current 

guidelines for BDI management. 

 

Results 
A total of 25 patients were included in the study having age range between 15-70 with a mean age of 42 years. 

Among 25 patients 7 (28%) were male and 18 (72%) were female. For the patients that presented to our setup, 

the type of previous surgeries, type of Strasberg-Bismuth injuries and procedure done in our setup are given 

in (table 2). Majority of the patient presented within the first 2 weeks of surgery, the main presentation were 

jaundice 19 (76%), bile leaks 4 (16%) and others (biliary peritonitis, biloma, cholangitis etc were 2 (8%). 

 

S. No Previous surgery 
(No of Pts with %) 

Strasberg-
Bismuth 

No. of Injury 
patients 

Procedure done 
 

01 Open cholecystectomy 17 
(68%) 

Type El 
Type E2 
Type E3 
Type E4 

8 
2 
3 
3 
1 

primary repair of CBD 
 
Patients with type E-Strasberg 
injury underwent Roux-en-Y 
hepaticojejunostomy 

02 Laparoscopic 
cholecystectomy 8 (32%) 

Type D 
Type E1 
Type E 
Type E4 

3 
2 
2 
1 

primary repair of CBD 
Patients with type E-Strasberg 
injury underwent Roux-en-Y 
hepaticojejunostomy 

 

Table 02 

 

 

 

 

 

 

 

 

 

Table 03 Frequency ofcotuplicntlon (tCter bilitu•y rccongtruction) 

 

S. No  
  

Conjplicution No. No. of patients with 
percentage 

1 Local 
Bleeding 
Wound infection 
Biliary leak 
Pancreatili8 
 

4(16%) 
) 

2 Systemic 
Chest infection 
Pulmonary embolism                         

4(16%) 
1(4%) 
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Discussion 
Cholecystectomy is one of the most commonly performed procedure and laparoscopic approach is now the 

gold standard for symptomatic gall stone. In-spite of great advances in surgery, bile duct injury is still a 

common complication having devastating effects on patients quality of life. It requires proper assessment, 

identification of the type of injury, early intervention and proper management to maintain biliary continuity 

and functional integrity. 

Open cholecystectomy is still commonly being performed in Pakistan and the majority of patients included in 

our study had undergone open surgery in the periphery or referred cases from Afghanistan. This is because of 

the lack of laparoscopic cholecystectomy facilities/ expertise in the periphery hospitals. However data shows 

that BDI is more common in LC as compared to OC. Sahajpal et al reported BDI rate for OC to be 0.2% vs 

0.4% to 0.6% with LC. [14] 

The majority of patient in our study had Bismuth type E injuries 14 (56%) These patients were managed by 

Roux-en-y hepaticojejunostomy which currently the most practiced reconstructive procedure for maintaining 

biliary continuity[15]. Type D injuries occurred in 11(44%) of cases and were treated with primary repair over 

T-tube or biliary stent placed during ERCP. This is in comparison with other studie16 in which equal number 

of patient underwent primary repair of CBD vs Roux-en-y hepaticojejunostomy. 

Both local and systemic complications occurred in this study. Wound infection was the most common local 

complication 6(24%) cases. Minor biliary leak occurred in patients. No major bile leak or disruption of 

anastomosis were observed. Bleeding was noted in one patient (4%) from entero-enterostomy site for which 

re-exploration was done and entero-enterostomy reconstructed after evacuation of the haematoma. In a study 

conducted by zafar et al the wound infection was 23% and biliary leak was 10%17 Systemic complications 

were also noted in this study all of them were conservatively managed. One patient developed pulmonary 

embolism at 4th post-operative day. Chest infection noted in4(16%) of the patients. No mortality noted in our 

study. 

 

Limitation 

Majority of the patients in our study had open cholecystectomy as compared to Laparoscopic surgery. Most 

of the data available on BDIs in the literature is on BDI after LC.   

 

Concuision 
For BDI related biliary strictures adequate biliary reconstruction and Roux -en-y hepaticojejunostomy can 

produce satisfactory results depending on Strasberg-classification and bile duct status. 
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