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Abstract:   

Objective: to assess the frequency of iatrogenic bile duct injuries during laparoscopic cholecystectomy Study 
Design: Prospective Study. Study Place and Duration: Department of General Surgery Nishtar Hospital Multan 
from 15th June 2017 to 31st July 2018. Material and methods: A total of 450 patients presented during this 
duration for laparoscopic cholecystectomy. A performa was designed to record all the measured data during the 
whole procedure. Data was collected by the consultant himself. All the patterns, mechanisms and management of 
the iatrogenic injuries occurring to the bile ducts were assessed. Statistical analysis was done for the data 
obtained at the end. Computer software SPSS version 23 was used for this purpose. Frequency and percentage 
was calculated for qualitative variables while mean and standard deviation was calculated for quantitative 
variables. Results: During laparoscopic cholecystectomy, 43 (9.5%) patients withstood multiple types of bile 
duct injuries. Out of the patients receiving injuries, CBD was clipped in 11 (25.6%) patients who were 
recognized while in another 5 (11.6%) patients CBD clipping was not recognized. Right hepatic duct was 
transected in 6 (13.9%) patients while 13 (30.2%) patients received other types of partial injuries to major bile 
ducts. Hole was formed due to diathermy in CBD in 5 (11.6%) patients and in RHD in 3 (6.9%) patients. 
Conclusion: Regardless of the advancements in the technique and experience of laparoscopic cholecystectomy 
the ratio of iatrogenic bile duct injuries is still high among the most parts of the world and these are life 
threatening in nature. 

Keywords: Iatrogenic, Bile, Duct, Injury, Laparoscopic, Cholecystectomy, gallbladder, biliary tree 

Introduction: 

The standard choice of management of symptomatic gallbladder diseases and acute or chronic cholecystitis is 
laparoscopic cholecystectomy and since its advent in 1980s it is among the most common surgical procedures 
(1). Among the benefits of laparoscopic cholecystectomy, less pain, and less duration of post operative hospital 
stay are prominent while drawbacks of this procedure involve increased incidence of bile duct injuries and bile 
leakage as has been reported in previous literature (2). Although some studies has given this conclusion that 
laparoscopic cholecystectomy is associated with poor outcomes like bile duct injuries and bile leakage while 
some others did not show such results (3-7). These complications of laparoscopic cholecystectomy can result in 
severe consequences in case of some patients. Along with these short term complications some long term 
complications can also occur such as stricture of the bile duct and recurrent cholangitis. These complications not 
only result in heavy economic burden in the society but also result in higher rates of medicolegal cases (8). 

The mechanisms of bile duct injuries can be undue dissection in a distorted Calot’s triangle, local pathology like 
inflammation which can be either acute or chronic, damage to the bile ducts by diathermy, fibrosis of 
gallbladder, casual attitude of surgeon, or excessive traction on gall bladder. Use of intra operative 
cholangiography and magnetic resonance cholangiogram has been proposed to reduce as investigations to reduce 
the incidence of bile duct injuries. Despite overall improvement in experience as well as technique the number of 
iatrogenic bile duct injuries continues to happen. Studies are required in order to evaluate the outcome of 
laparoscopic cholecystectomy in terms of bile duct injuries so that efficient way of stopping such complications 
can be discovered. In this study we are going to assess the pattern, severity, treatment and probable factors which 
are responsible for iatrogenic bile duct injuries. 

Material and Method: 

This is a prospective study performed in Department of General Surgery Nishtar Hospital Multan from 15th June 
2017 to 31st July 2018. A total of 450 patients presented during this duration for laparoscopic cholecystectomy. 
Ethical approval was obtained from Hospital Ethics committee. Sample was calculated from the reference study 
performed by Arshad M. et al (9). Non probability consecutive type of sampling technique was used in this 
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study. Patients with indications for laparoscopic cholecystectomy were included in this study such as patients 
with, biliary diskinesia, chronic cholecystitis, gallstone pancreatitis, symptomatic cholelithiasis, acalculous 
cholecystitis and gall bladder masses or polyps. Whereas patients with acute cholecystitis, pregnancy, bowel 
obstruction, previous abdominal surgery, unable to tolerate general anesthesia, obesity, coagulopathy, cirrhosis 
and choledocholithiasis were excluded from the study. All details regarding history, clinical examination, 
ultrasound examination, liver function tests and complete blood picture were routinely done in each patient. 

After preoperative assessment and ensuring the fitness for the procedure, all 450 patients underwent laparoscopic 
cholecystectomy with classical 4 port technique with few exceptions where amendments were made to facilitate 
the procedure. A performa was designed to record all the measured data during the whole procedure. Data was 
collected by the consultant himself. All the patterns, mechanisms and management of the iatrogenic injuries 
occurring to the bile ducts were assessed. Statistical analysis was done for the data obtained at the end. Computer 
software SPSS version 23 was used for this purpose. Frequency and percentage was calculated for qualitative 
variables while mean and standard deviation was calculated for quantitative variables. 

Results: 

Laparoscopic cholecystectomy was attempted on 450 candidates. Mean age, weight and BMI of all the patients 
were 34.56±5.43 years, 52.47±7.23 kg and 22.31±3.12kg/m2. Out of 450, 167 were males and 383 were females. 
Table-I. Multiple calculi in gall bladder were seen in 214 (47.6%) of the patients while 159 (35.3%) patients had 
distended gall bladder. Gall bladder was more than 3mm thick in 77 (17.1%) patients. During laparoscopic 
cholecystectomy, 43 (9.5%) patients withstood multiple types of bile duct injuries. Out of the patients receiving 
injuries, CBD was clipped in 11 (25.6%) patients who were recognized while in another 5 (11.6%) patients CBD 
clipping was not recognized. Right hepatic duct was transected in 6 (13.9%) patients while 13 (30.2%) patients 
received other types of partial injuries to major bile ducts. Hole was formed due to diathermy in CBD in 5 
(11.6%) patients and in RHD in 3 (6.9%) patients. Underlying mechanisms of injury included anatomical 
variation, traction on gall bladder, failure to identify anatomy, excessive diathermy use and excessive adhesions 
in 10 (23.3%), 9 (20.9%), 5 (11.6%), 7 (16.3%) and 12 (27.9%) patients who received bile duct injuries, 
respectively. Out of 450, 25 (5.5%) patients converted to open cholecystectomy. The reasons for conversion 
included gall bladder perforation, excessive adhesions, CBD injury and cystic duct injury in 5 (20.0%), 8 
(32.0%), 10 (40.0%) and 2 (8.0%) patients. Out of 11 patients in which CBD was clipped and then recognized, 5 
(45.4%) patients developed CBD stricture with 12 months of the surgery. Table-II.  CBD clip was removed in all 
the 11 patients in whom CBD was mistakenly clipped in place of cystic duct but later on recognized. Out of 5 
patients in whom CBD was mistakenly clipped in place of cystic duct and not recognized, 
choledochoduodenostomy was performed in 1 patient and Roux-en-Y hepaticojejunostomy was performed in 4 
patients. Aberrant RHD was transected in 6 patients; suture ligation was done in 4 while primary repair was 
performed in 2 patients. Primary repair was performed in 9, Roux-en-Y hepaticojejunostomy in 1 patient and 
choledochoduodenostomy in 3 patients out of 13 patients who received partial injuries to major bile ducts. Out of 
5 patients in whom CBD was punctured with diathermy, T tube was placed in 4 patients and primary repair was 
done in 1 patient. Out of 3 patients in whom RHD was punctured with diathermy, primary repair was performed 
in 1 and suture ligation was done in 2 patients. Table-III 

Table-I 

Demographic Data 

Variable Total patients (n=450) 

Age, years 34.56±5.43 

Weight, Kg 52.47±7.23 

BMI, kg/m2 22.31±3.12 

Gender (male/female) 167 / 283 
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Data is mean (standard deviation). 

Table-II 

Cholecystectomy data 

Variable Total patients (n=450) 

Gall Bladder features 

Multiple calculi 214(47.6%) 

Distended gall bladder 159(35.3%) 

Thickened gall bladder wall >3mm 77(17.1%) 

Bile ducts injuries 43 (9.5%) 

Type of Bile ducts injury, (n=43) 

CBD clipped in place of cystic duct but recognized 11 (25.6%) 

CBD clipped in place of cystic duct and not 
recognized 

5(11.6%) 

Transection of aberrant RHD 6 (13.9%) 

Partial injury to major bile ducts 13(30.2%) 

Hole in CBD due to diathermy 5(11.6%) 

Hole in RHD due to diathermy 3(6.9%) 

Underlying mechanism of injury (n=43) 

Anatomical variation 10(23.3%) 

Traction on gall bladder 9(20.9%) 

Failure to identify anatomy 5(11.6%) 

Excessive diathermy use 7(16.3%) 

Excessive adhesions 12(27.9%) 

Conversion to open cholecystectomy 25(5.5%) 

Cause of conversion, (n=25) 

Gall bladder perforation 5(20.0%) 

Excessive adhesions 8(32.0%) 

CBD injury 10(40.0%) 

Cystic duct injury 2(8.0%) 

Stricture development within 12 months of LC in 11 
patients with recognized CBD clipping. 

5 (45.4%) 

Data is number (percentage). 
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Table-III 

Type of injury versus treatment plan 

 

Injury 

Treatment plan  

Total T tube 
placement 

Clip removal 
and 

reapplication 

Choledochoduo
denostomy 

Roux-en-Y 
hepaticojejun

ostomy 

Suture 
ligation 

Primary 
Repair 

CBD clipped in place 
of cystic duct but 
recognized 

 11     11 

CBD clipped in place 
of cystic duct and not 
recognized 

  1 4   5 

Transection of aberrant 
RHD 

    4 2 6 

Partial injury to major 
bile ducts 

  3 1  9 13 

Hole in CBD due to 
diathermy 

4     1 5 

Hole in RHD due to 
diathermy 

    2 1 3 

Total 4 11 4 5 6 13 43 

 

Discussion: 

As we have already mentioned over the past decade laparoscopic cholecystectomy has replaced the conventional 
open cholecystectomy as a standard procedure for the treatment of gall stone diseases. In previous studies there 
is strong evidence regarding the efficacy of this procedure in terms of shorter postoperative hospital stay 
duration and better recovery of the patients after surgery associated with minimal morbidities (10, 11). Increased 
rate in the bile duct injuries during laparoscopic cholecystectomy as compared to open procedure has also been 
reported by some studies (12, 13, 14 & 15). Many other studies have reported that overall rate for bile duct 
injuries has been declining with gaining of experience with the passage of time (16, 17). Undue use of 
diathermy, obscured anatomy in the region of Calot’s triangle and congenital malformations etc are the common 
risk factors during laparoscopic cholecystectomy for bile duct injuries. Based on the findings of this study 
misidentification of the anatomy of biliary tree seems to be the most common reason for the occurrence of bile 
duct injuries. Similar results have been found in previous studies (18). 

Diathermy use close to the main biliary tree has been attributed to be associated with a large proportion of bile 
duct injuries. In a previous study by Agarwal (19) they have deduced the similar conclusion that use of 
diathermy close to the vital structures is associated with certain hazards. Minimal use of diathermy should be 
implemented and also its use should remain near the gallbladder and only used after the identification and 
clipping of cystic duct. Identification of bile duct injuries during the same operation is associated with better 
outcomes. Similar results have also been proposed by some past studies as well (20, 21). Most of the reasons for 
the bile duct injuries in this survey were avoidable as these were not associated with the inexperience of surgeon 
instead it was associated with undue use of diathermy in a distorted anatomical area and blind dissection in a 
frozen Calot’s triangle. It has been suggested by the previous literature that such injuries can be prevented by 
simply asking the opinion of the expert or lowering the criteria for conversion to open cholecystectomy in cases 
anatomy is difficult to identify.  In order to ensure the safety to laparoscopic cholecystectomy one should have 
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thorough knowledge of the anatomy and its anomalies as has been previously described by some studies (22). 
Intraoperative use of cholangiography is still controversial for prevention of iatrogenic bile duct injuries. 
Identification of tears to the extra hepatic ducts during the procedure and reconstruction of these injuries in the 
form of hepaticojejunostomy were the methods used to treat these injuries. Use of these mechanisms has also 
been reported in certain previous studies. 

Conclusion: 

Regardless of the advancements in the technique and experience of laparoscopic cholecystectomy the ratio of 
iatrogenic bile duct injuries is still high among the most parts of the world and these are life threatening in 
nature. Casual attitude of staff in the operating room, unnecessary over confidence and personal ego should be 
evaluated and studies further to avoid these fatal bile duct injuries. 
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