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Abstract: The biliary tract is a complex organ system that performs the simple though vital task of collecting 

storage and delivery bile to the gastrointestinal tract. Disease of biliary tract can be extremely painful, 

debilitating and occasionally life threatening. The complex development of the liver and biliary system in utero 

can result in multiple anatomic variations. Thus hepatobiliary operation is challenging and its complication 

results in life long disability and death. In our study 100 cases were included which were underwent 

cholecystectomy from September 2011 to September 2013 in department of surgery RIMS Ranchi Jharkhand. 

Most of the patients underwent cholecystectomy were between the age of 30-40 years and 40-50 years with 

female preponderance. Common causes of biliary leakage was due to liver bed injury 5 (41.67%), Common bile 

duct injury had 3 (25%). Most of them managed conservatively and only 2% mortality was observed. 
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I. Introduction 
The biliary tract is a complex organ system that performs the simple though vital task of collecting, 

storing, and delivering bile to the gastrointestinal tract. Diseases of the biliary tract can be extremely painful, 

debilitating, and occasionally life threatening. The complex development of the liver and biliary system in utero 

can result in multiple anatomic variations. An absolute knowledge of these anatomic variations with careful 

dissection and identification of structures at the time of surgery is a minimal requirement for the safe 

performance of any hepatobiliary operation. Because of the unforgiving nature of the biliary system, errors in 

technique or judgement can be disastrous to the patient, resulting in lifelong disability or death. For this reason, 

a high premium exists on performing the correct procedure, without technical misadventure, the first time. 

Equally important is the ability to recognize iatrogenic injury so that prompt repair or referral to a surgeon who 

has expertise in hepatobiliary surgery can be instituted. Positive outcome requires a balance between sound 

judgement, technical acumen, and attention to detail. Additionally, the surgeon of today must be able to 

integrate surgical options with the broadening array of radiologic and endoscopic treatment options available in 

the management of patients who have these disorders.   

Also because of the great frequency with which the operation is performed, cholecystectomy remains 

the greatest source of post-operative biliary injuries. In a review of more than 42,000 open cholecystectomies 

performed in the United States in 1989, the incidence of incidence of biliary injuries was documented to be 

0.2%. Strasberg and associates reported a 0.3% incidence of injuries in a literature review of more than 25,000 

open cholecystectomies since 1980. The advent and preference for laparoscopic cholecystectomy has refocused 

attention on this issue, however because of the significant increase in the number of injuries. Several studies 

worldwide have documented a marked increase in the frequency of bile duct injuries associated with the 

laparoscopic approach, ranging from 0.4% to 1.3%. Also in a review of nearly 125,000 laparoscopic 

cholecystectomies reported in the literature in the years 1991-1993, Strasberg and colleagues reported an overall 

incidence of biliary injuries of 0.85%. 

 

Aims And Objectives 
1) To study the incidence of biliary leak following cholecystectomy.  

2) To evaluate the risks for bile leak after cholecystectomy. 

 

II. Material And Methods 
A prospective analysis was done on all cholecystectomy patients from September 2011 to September 

2013 in Rajendra institute of medical sciences, Ranchi, which is a tertiary care centre of Jharkhand. The case 

papers, operative and post-operative records were scrutinized and data collected. All the cholecystectomy 

patients were observed in the post-operative period for presence of biliary leakage as evidenced by bilious fluid 

drainage in the drain tube. In our study inclusion criteria are as: 
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1. 50 ml or more or lasting for 2 days or more  

2. Failure to recover along expected lines 

3. Abdominal pain 

4. Sepsis etc were also observed. 

 

Each case was studied as per the following plan: 

1. Age 

2. Sex 

3. Religion 

4. Indication for cholecystectomy 

5. Complication  

6. Type of complication 

7. Treatment given 

 

Investigation Done 

1. Total leucocyte count 

2. Differential count of WBC 

3. Bleeding time  

4. Clotting time 

5. Prothrombin time  

6. Activated prothrombin time 

7. Liver function test 

8. Serum electrolyte 

9. Ultrasonography abdomen and pelvis 

10. Computed tomography of abdomen and pelvis  

11. Magnetic Resonance Cholangiography & Pancreatography 

 

III. Results 
Table 1-Age wise Incidence of Cholecystectomy 

Range of Age Incidence 

Number Percentage  

>60 yrs 5 5 

50-60 16 16 

40-50 30 30 

30-40 39 39 

20-30 10 10 

 

Among the 100 cases, the patient underwent cholecystectomy between the age of 30-40 & 40-50 were 39% and 

30% respectively. 

Table 2- Sex wise Incidence of Cholecystectomy 
Sex Incidence 

Number Percentage  

Male 20 20 

Female 80 80 

 

Among the 100 cases, 80% of the females underwent cholecystectomy. 

 

Table 3- Indication of cholecystectomy 
Indication Incidence 

Number Percentage  

Acute Cholecystitis 36 36 

Chronic cholecystitis 54 54 

Others 10 10 

 

Patients underwent Cholecystectomy for Indication of Chronic Cholecystitis were 54% and for acute 

cholecystitis 36%. 

 

Table 4- post-operative result among all the cases of cholecystectomy 
Post-operative result Incidence 

Number Percentage  

Uneventful 73 73 

Complications  27 27 
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Out of 100 cases, 73 patients did not show any complications whereas 27 patients had complications  

Table 5- Distribution of Types of Complications 
Complication  Incidence 

Haemorrhage 15 

Bile Leak 12 

 

Out of 100 cases, 27 cases show complications in the form of Haemorrhage & Biliary leak in which 12 cases are 

of biliary. 

Table 6- Age wise incidence of Biliary Leakage 
Range of Age (years) Biliary Leak 

60-70 1 (8.3%) 

50-60 1 (8.3%) 

40-50 3 (25%) 

30-40 5 (41.67%) 

20-30 2 (16.6%) 

 

Biliary leak were seen in the age group of 30-40 & 40-50 were 5 (41.67%) and 3 (25%) respectively. 

Table 7- Sex wise Incidence of Biliary Leakage 
Sex Incidence 

Number Percentage  

Male 4 33.33 

Female 8 66.67 

 

Out of 12 patients, 8 female patients had biliary leak. 

Table 8- Religion wise Distribution of Biliary Leak 
Religion Incidence 

Number Percentage  

Hindu 8 66.67 

Muslim 4 33.33 

 

67% Hindu shows Biliary Leakage. 

 

Table 9- Indication of Surgery causing Biliary Leak 
Indication of Surgery Biliary Leak 

Acute Cholecystitis 7 (58.3%) 

Chronic Cholecystitis 3 (25%) 

Others 2 (16.6%) 

 

Biliary Leak was seen in Acute Cholecystitis 7 (58%) and chronic cholecystitis 3 (25%). 

 

Table 10- Cause of Biliary Leakage 
Causes Biliary Leak 

Cystic Stump 2 (16.6%) 

C B D Injury 3 (25%) 

Liver Bed 5 (41.67%) 

Undiagnosed 2 (16.6%) 

 

Out of 12 cases, 41% leak was due to liver bed injury, CBD injury had 25% whereas Cystic Stump & 

Undiagnosed cause had 16% each. 

 

Table 11- Treatment given to causes of Biliary Leak 
Procedure Percentage of Treatment 

Roux-en-y 1 (8.3%) 

Choledochodudonostomy 1 (8.3%) 

Primary Repairing 1 (8.3%) 

Conservative 9 (75%) 

 

Out of 12 cases of Biliary Leakage, most of the patients; 75% were managed conservatively whereas in few 

cases, Roux-en-y, CholedochodudonostomyPrimary repairing treatment was given 8% each. 
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Figure 1- Showing Bile leak 

 
 

Fig 2- Picture showing bile in drainage bag. 

 
 

IV. Discussion 
This study consists of 100 patients who had underwent cholecystectomy in the department of surgery 

ofRajendra institute of medical sciences, Ranchi during the period of September 2011 –September 2013. 

Maximum number of the patients were underwent cholecystectomy (open or laparoscopic) between the age of 

30-40 and 40-50 yrs. of age.The above observation shows that peak age of incidence of different indication of 

cholecystectomy to be in the age group of 30-40 and 50-60, as the gall stone disease being more common causes 

after the age of 20.Decamp (1932) reported 60percent of his cases were between 30-60 yrs of age.Udape and 

Prasad (1957) and Tiwari et al have also reported maximum incidence to be 40-50yrs. We have also found 

similar age incidence in our study. 

A study of sex incidence shows that gall stone disease was four fold more common in female in 

comparison to male.Decamp (1952) reported 4:1 ratio.Udupe and Prasad (1957) reported 3.5:1 ratio and Tiwari 

et al reported 3:1 female to male ratio.Norrby et al (1983) reported 66% female and 24% male in his series 

which is slightly lower than that we observed. All these figures clearly indicate female preponderance in acute 

cholecystitis and chronic cholecystitis.  

Maximum number of patients underwent cholecystectomy (open or laparoscopic) for the indication of 

chronic cholecystitis (54%). Acute cholecystitis comprised only 36% of cases, 10% cases for the other 

causes.As the above data support that the common indication for cholecystectomy is the chronic calculus 

cholecystitis. 

In post-operative period only 27 cases were eventful and most of them were without any complication. 

In post-operative period most common complication was observed as haemorrhage 15(55.5%) and bile leak as 

12(44.4%).In our study incidence of bile leak was more as compare to other author studies, because in our study 

four criteria are attributing to biliary leak where as other single criteria.Wide range of complication rate has 

been documented by various authors. Dubois et al (1990) reported a complication rate of 6%. Najningier B et al 

(1997) reported serious complication rate of 2.9%. Vogelback P et al (1992) reported no major complication. 

The Southern Surgeon Club (1991) reported a complication rate of 5.1%. 

Maximum number of the leakage is observed between the age group of 30-40 and 40-50, 5 (41.6%) and 

3 (23%) respectively, as the gall stone disease is common in the age group of 30-50. Thus, after 

cholecystectomy, biliary leakage has been observed maximum between the age group of 30-50.In our studies 

biliary leak was higher in comparison to other studies as we took four criteria which attributing leak in 

comparison to single criteria. 
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Maximum number of leakage was observed in female patients (66%). On 100 cases who underwent 

cholecystectomy, 80 cases were female and biliary leakage observed was 8 (66.6%) and 20 cases were male in 

which biliary leakage was observed in 4 (33.3%).Though the percentage of leak was more in female as surgery 

was indicated four times more compare to male but in 20 male cases, 4 (33.3%) leak was observed. This 

complication is more as compare to female because more anatomical variations, deep liver bed and difficulty in 

dissection of Calot’s triangle is more common in male .Kayaalp C et al (2002) reported 40% biliary leakage in 

male.Norrby et al (1983) reported 66% female and 24% male in his series. 

The above data shows that maximum number of the leak was observed in acute cholecystitis 7(58.3%), 

chronic cholecystitis 3 (25.3%) and other 2 (16.6%).This observation shows that anatomy of the Calot’s triangle 

was not clear, inflammation of gall bladder and adhesion to the neighbouring structures was more observed in 

acute cholecystitis causing difficulty in performing cholecystectomy leading to more biliary leakage as in the 

form of bile duct injury, cystic duct stump, oozing from liver bed and undiagnosed causes. 

On 100 cases, total 27 cases were observed as the complications due to haemorrhage and bile leak, 15 

and 12 cases respectively. The causes for biliary leak in our study was observed as slipping  of ligature of cystic 

duct stump, CBD injury, liver bed injury and undiagnosed causes and the percentage of incidence of above 

causes being 2 (16.6%), 3 (25%), 5 (41.6%) and 2 (16.6%) respectively.Other studies, where the rate bile duct 

injury after laparoscopic cholecystectomy and open cholecystectomy was noted between 0.4% to 0.6% and 

0.1% to 0.2% respectively. 

The incidence of biliary leakage in our study is more because there are four criteria attributing to the 

biliary leakage rather than one criterion. The incidence of bile duct injury is 3% as the cholecystectomy is 

performed in the learning institute. 

Most of the biliary leakage patients were managed conservatively 9 (75%) and very few through 

surgical intervention like Roux-en-y, choledochodudonostomy and primary repairing. 

Southern surgeon club (1991) reported CBD or hepatic duct injury 0.5%.  Wise JN et al (2005) reported major 

bile leak occurred in 3% of patient and minor leak occurred with equal frequency.2% mortality was observed in 

our study.Wilson P et al (1991), Spangerberger et al (1990), Cushier et al (1991) reported zero mortality.But 

some author documented some mortality during cholecystectomy such as Linderberg F et al (1997) reported a 

mortality rate of 0.08%, Mc burry et al (1991) also reported mortality rate of 1.7%. 

 

V. Conclusion 
Biliary leakage remains a dreaded complication .The incidence would naturally higher in learning 

institutes. Incidence of biliary leakage at our institution is higher in comparison to similar studies.In our study, 

biliary leakage was more due to injury to the liver bed which was managed conservatively. 
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