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ABSTRACT 

Background: The most significant side effects of open cholecystectomy, which is currently thought to be the preferred 

treatment for symptomatic gall stones, are bile duct damage and bile leaks. An iatrogenic catastrophe known as major 

bile duct injury after cholecystectomy is linked to high rates of post-litigation, worse long-term survival and quality of 

life, and considerable mortality. Any patient who experiences an unusual course after having their cholecyst removed 

should be worked up for a bile duct injury.  

Aim of the study:  To provide light on post-cholecystectomy biliary complications.  

Patients and Methods: 14 patients with biliary damage complicating cholecystectomy were treated using different 

procedures. Two patients who were discovered during surgery were treated right away; one patient has partial common 

bile duct (CBD) injury at the site of junction with the cystic duct was fixed using a T-tube, and one case had an urgent 

hepaticojejunostomy. The other 12 patients had postoperative diagnoses.  

Results:  Three patients were treated non-surgically; an intra-abdominal bile collection was drained under the guidance 

of an ultrasound. Nine patients had elective surgery to correct bile duct damage; Roux-en-Y hepaticojejunostomies 

were performed in 8 cases of the patients in this cohort. Choledechodoudenostomy was utilised to manage one case.  

Conclusion: Because patients who undergo laparoscopic procedure are typically sent home earlier, frequently before 

the appearance of the clinical signs of biliary damage, early diagnosis is crucial for preventing as many consequences 

as possible. Bile duct damage greatly raise the patient's morbidity.  
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INTRODUCTION 

    Injuries to the bile duct are usually iatrogenic, 

primarily linked to surgery for gallbladder stones (1). 

The preferred method for treating symptomatic gall 

stones is currently laparoscopic cholecystectomy, 

however the most significant side effects include bile 

duct damage and bile leakage (2). 

Laparoscopic cholecystectomy is the commonest 

performed abdominal surgical procedure in the US, 

which is expected to be performed more than 750,000 

times a year. Before laparoscopic cholecystectomy 

became a common form of therapy for gall bladder 

problems, the US experienced around 700 000 open 

cholecystectomy cases annually, 0.2% of which 

involved biliary duct injury (3). Numerous studies have 

shown that the incidence of bile duct damage raised 

from 0.1%-0.2% to 0.4%-0.7%, since the time of open 

cholecystectomy to the time of laparoscopic 

cholecystectomy. Major injury of bile duct after 

cholecystectomy is a major problem linked to high rates 

of subsequent lawsuits, severe morbidity and mortality, 

and affecting long-term quality of life and survival (4). 

Many reasons, such as excessive manipulation in an 

obscured Calot's triangle, the application of an energy 

device near bile ducts, local difficulties due to acute and 

ongoing inflammation with fibrosis of the gallbladder, 

and excessive traction on the gall bladder are 

hypothesised to cause biliary damage (5). 

  Laboratory markers such as serum bilirubin, 

alkaline phosphatase, gamma glutamyl transferase, and 

leucocytic count are to be measured in order to 

investigate biliary leakage (6).         

 

 

     Surgery may be the best course of action in some 

situations, whereas intervention endoscopically may be  

a safe as well as successful means of management in 

others. Individual care should be determined by 

circumstances like the presence of a stone, a stricture, a 

ligature, or coagulopathy (7). 

So, our aim from this study is to spotlight on post 

cholecystectomy biliary injuries.    

                                       

PATIENTS AND METHODS 

14 patients with biliary injuries complicating 

cholecystectomy were included in the study; 9 received 

open surgery and 5 underwent laparoscopic surgery. 

Their mean age was 40.25, with ages ranging from 30 

to 65. 

The following criteria were used to identify 2 

cases of biliary injury during surgery: 

1-The presence of chronic bile in the surgical area 

without knowledge of its source. The use of bile-

stained toilet paper, towels, and sponges, as well as 

irrigation and aspiration during laparoscopic 

cholecystectomy, draw attention to the wound. 

2- Visualization of the bile duct damage by examining 

the leakage site. In another case the CBD was 

completely transected but the ease of dissection of 

both ends without affection of its blood supply gave 

us the decision of end-to-end anastomosis without 

tension. The anastomosis was made by 4/0 Vicryl 

interrupted suture over T tube that was taken out 

through another incision in CBD. 

             The remaining twelve cases were managed by 

Roux-en-Y hepaticojejunostomy because the 

inflammation of previous attack of acute cholecystitis 

made the situation difficult for primary anastomosis 
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(end to end) and the injury was high up reached the 

common hepatic duct. Tube stent was placed at the site 

of anastomosis and get o01017391005hrough the 

jejunum to the exterior and removed after 10 days. 

 

Assessment of the Patients: The 12 postoperative 

patients were evaluated in accordance with: 

- Thorough history taking, physical 

examination. 

- Laboratory investigations. 

- Radiological investigations: Abdominal 

Ultrasonography, Percutaneous Trans-hepatic 

cholangiography (PTC) , Endoscopic Retrograde 

Cholangiopancreatography (ERCP), and 

Magnetic Resonance Cholangiopancreatography 

(MRCP). 

 

Managing patients with postoperative diagnoses: 

- Treatment options ranged from surgical to 

nonsurgical. 

- 9 cases required surgical intervention, whereas 3 

cases required none. 

1)   These were the non-surgical treatment options: 

- Ultrasound guided drainage: 3 cases of biliary 

leakage were managed with drainage under 

ultrasound guidance using Nelaton tubes (20 Fr.) 

under local anesthesia. The abdominal wall was 

punctured four fingers under the right costal 

margin, in the midclavicular line. 

2)    Surgery was performed as follows: 

- Hepaticojejunostomy (Roux-en-Y): Was used in 

eight cases. 

- A choledochoduodonostomy was done in a case 

where the CBD was more than 2 cm dilated. 

 

Postoperative follow up:  
1. Parenteral fluid, which was discontinued after 

the patients began using oral fluid. 

2. An antibiotic that primarily targets gram-

negative and anaerobic bacteria for 5-7 days. 

3. Drains were taken care of, and they were 

removed after the discharge stopped. 

 

Monitoring of each patient:  After discharge, it was 

done monthly for the first six months, then biweekly. 

It was including: 

1- Clinical assessment: 

2-Laboratory: It included (CBC) blood picture, 

coagulation profile, bilirubin (total and direct), liver 

enzymes (ALT, AST), alkaline phosphatase (ALP), 

urea and creatinine. 

 

3- Radiological investigations: 

 Contrast study (T-tube cholangiography) was 

done 10 days postoperatively to cases with 

intraoperatively diagnosed bile duct injury and 

immediate repair over T-tube. 

 Ultrasound: to assess any bile collection and 

also to measure the diameter of intrahepatic 

biliary radicals to exclude restricture. 

 

Ethical consent: 

         The Ethical Committee of El-Sahel Teaching 

Hospital, Department of General Surgery approved 

the study considering that it was a randomized 

controlled trial with a single-blind design. The 

study's quality was ensured by a Research Ethics 

Committee that reviewed and approved it.  

All participants received a thorough and 

understandable explanation of the study. and 

Approval consent was taken from every participant 

for sharing in this research. The trial coordinator 

routinely checked the quality of screening, data 

management, and protocol adherence. All 

procedures involving human participants in this 

study were conducted in accordance with the 

standards indicated in the World Medical 

Association's Declaration of Helsinki on the 

conduct of research involving human participants.  

 

Statistical methods 

Qualitative data are presented as frequency and 

percentage and quantitative data are presented as mean 

and range. 

 

RESULTS 
In this study, 14 patients with post-

cholecystectomy biliary damage who underwent open 

or laparoscopic surgery. Age of the patients ranged from 

30 to 65 years, (mean age of 40.25). Obstructive 

jaundice was the most prevalent postoperative 

complication, appearing in 8 patients (Table 1). 

 

Table (1): Varieties of presentations of the patients 

PRESENTATION Number % 

During the original procedure 

(intraoperative) 

2 14.29 % 

Peritonitis (biliary) 1 7.14 %  

External biliary leak 2 14.29 % 

Internal bile collection 

(biloma) 

1 7.14 % 

Jaundice (obstructive type) 6 42.86 %  

Obstructive jaundice + 

cholangitis 

2 14.29 %  

Total 14 100 %  

 

From the operation time to the time of presentation, the 

diagnosis took a variety of times. In 2 cases, the 

damage was treated during the initial procedure 

(immediate repair). The remaining 12 cases showed up 

at various times (Table 2). 
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Table (2): Time of diagnosis from the original 

cholecystectomy till the patients' presentation 

Time of presentation No.  

patients 

 % 

During the original op. 

 

  procedure 

2 

I 

14.29% 

< 1 week 4 28.57% 

1 week - 1 month 6 42.86% 

1 month - 3 months 2 14.29% 

Total 14 100% 

 

According to the severity of the distal obstruction 

and the amount of time since the diagnosis, the degree 

of intrahepatic biliary dilatation found on sonographic 

examination ranged from mild in 2 patients to moderate 

in 3 patients to marked in 2 patients. The 

ultrasonography of the two patients who had biliary 

peritonitis and bilomas revealed abdominal collections. 

When patients presented postoperatively, endoscopic 

retrograde cholangiopancreatography was performed in 

8 cases. In 7 cases, it provided a diagnosis (93.3%). Four 

instances were given an MRC. In terms of determining 

the kind and severity of injury, it was 100 percent 

correct (Table 3). 
 

Table (3): Results of abdominal ultrasonography, 

ERCP and MRCP 

Ultrasonography No % 

Dilated intrahepatic biliary radicles 7 58.33% 

Intraperitoneal collection 2 16.67 % 

Negative 3 25.00% 

ERCP   

Diagnostic  7 77.78% 

Failed procedure 2 22.22%    

Total            9 100% 

MRC   

8 8 100 
ERCP: endoscopic retrograde cholangio pancreatogtaphy, 

MRCP: magnetic resonance cholangio pancreatography. 
 

As shown from the table 4, hepaticojejunostomy 

(Roux-en-Y) was the commonest performed surgical 

procedure. Wound seroma and infection were the most 

frequent early consequence, occurring in 2 individuals, 

and was managed according to standard procedures 

(removal of stitches to facilitate proper wound drainage 

and antibiotic prescription according to culture and 

sensitivity together with daily dressing). One patient 

required catheter drainage under CT guidance after 

developing a subphrenic collection under U/S guidance. 

Despite early ambulation, one patient experienced deep 

vein thrombosis. Two years ago, the patient had a history 

of DVT and was obese. Without any follow-ups, this was 

handled in the customary manners (Bed rest with leg 

elevation 45° and clexane (enoxaparin sodium) 60 mg 

S.C. B.D. for 7 days and patient was discharged on 

marevan (warfarin) 5 mg oral tablets for six months) 

(Table 5).  

 

Table (4): Varieties of surgical operations perforated 

for the patients. 

Procedure No % of 

operative 

patients.  

% of 

total 

patients.  

 HJ (Roux-en-Y) 8 73% 57% 

Choledechoduodonostomy 2 18% 14.2% 

Total 11 100% 78.5% 

 

Table (5) Postoperative complications observed  

postoperative complications Number of patients  

Surgical site infection 2 (18%) 

Collection (subphrenic) 1 (9%) 

Collection (pelvic) 1 (9%) 

DVT 1 (9%) 

Totals 5 (45%) 

                                   

  DISCUSSION 

Damage of the bile duct during surgery is a fearful 

issue that is simpler to avoid than to treat. These injuries 

are challenging to treat, and results aren't always 

satisfactory. Even for seasoned biliary surgeons, the 

management of these issues is a significant difficulty (8). 

14 individuals with post-cholecystectomy bile duct 

damage were examined in this study. It is difficult to 

diagnose  and easy to overlook the injury during the 

cholecystectomy surgery, particularly in incomplete 

duct injuries because the injured duct will eventually 

leak or develop a stricture. In our study, 2 cases 

(14.29%) had an intraoperative diagnosis, while 12 

patients (85.71%) had a postoperative diagnosis. 

Agabiti et al. found that about 33% of the injuries 

were found intraoperatively after 200 patients of biliary 

injury following cholecystectomy (open or laparoscopic) 

were examined. Only 5% of the lesions were found 

during surgery, according to I A Salama et al.'s analysis 

of 472 patients of biliary injury following 

cholecystectomy (open or laparoscopic, 24 out of 472). 

Shorter hospital stays, single anesthesia for the patient, 

and single surgical operation are benefits of quick on-

table treatment of biliary damage. As well as the benefit 

of a better surgical outcome when an expert surgeon 

(hepatobiliary) offers the on-table repair (outreach 

service) (9,10). 

In our study, patients presented between a few 

days and three months after their initial 

cholecystectomies. Eighty seven percent of our 

postoperatively identified cases showed up during the 

first month following surgery, whereas 13 percent did 

so after. Because of the varieties of clinical 

presentations according to the mechanism of injuries, 
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there was such a large range. Major bile leak injuries 

caused the majority of the patients who arrived before 

one month to have biliary peritonitis, whereas patients 

who presented after one month had external biliary 

fistulas and delayed strictures of the bile ducts. Schmidt 

S and his coworkers  discovered that 54% of their 

patients presented within one month of having 

cholecystectomies, compared to 36% who did after one 

month (11). 

Regular abdominal ultrasonography was part of 

the study's main investigation. Although it was able to 

distinguish reliably bile from other fluid collections such 

as serous fluid, pus or blood due to alike densities and 

was negative in 27% of patients, it was able to confirm 

the presence of peritoneal collections in 17% of cases 

(those who presented with biliary peritonitis or biloma) 

and found dilated intrahepatic biliary radicles in 56% of 

patients (The sensitivity of ultrasonography in our 

experiment was 74%). 

 In a study by Donatelli et al  abdominal collection 

was seen in 40% of patients, biliary dilation was present 

in 50% of cases, and the test was negative in 10% of 

cases with a sensitivity of 65% (12). 

65.2% of the patients in our study successfully 

underwent ERCP as a preoperative diagnostic test. 88% 

of the patients in the Martin et al 1992 trial successfully 

underwent preoperative diagnostic ERCP. Due to 

considerable fibrosis and large bile duct stricture, which 

pulled the distal stump and raised the proximal stump to 

a much higher level, it was demonstrated in this study 

that 1 patient's ERCP failed to assess the biliary tree. In 

one of the cases, they looked into, ERCP didn't work 

because the duodenal papilla couldn't be cannulated (8).  

Four patients had MRCP procedures. In our 

investigation, it exhibited 100% sensitivity and 100% 

specificity, with 100% diagnostic accuracy. MRCP 

overall sensitivity 93%, specificity 99%, and accuracy 

97% in the diagnosis of bile duct injuries post-

cholecystectomy. In a study conducted by Waleed et 

al 2005 revealed sensitivity and specificity to be 87% 

and 80%, respectively (10,13). 

   For their bile duct damage in our study, 82% of 

the cases had corrective surgical operations. In 

contrast, 96% of the patients in Li et al.2010  (14) study 

received various surgical methods for repair, as 

hepaticojejunostomy (Roux-en-Y) in 72% of cases, 

choledochojejunostomy (Roux-en-Y) in 18% of cases, 

and in 6 % of cases choledochoduodenostomy. In 

another study by Martin et al.(8), every single one of 

the 22 patients who participated underwent a Roux-en-

Y hepaticojejunostomy. 

MRCP procedures were performed on four 

patients. In our analysis, it showed 100% diagnostic 

accuracy, 100% sensitivity, and 100% specificity. 

According to research by Waleed et al. (13) that MRCP 

had an overall sensitivity of 93%, specificity of 99%, 

and accuracy of 97% in identifying bile duct lesions in 

post-cholecystectomy injuries. Sensitivity and 

specificity were observed at 87% and 80%, 

respectively also in another research(10). 

Since the bulk of the injuries in our cases were 

proximal, hepaticojejunostomies were performed in 

the majority of them. This might be the result of the 

damaged duct's expanding ischemia as well as 

proximal traction from the developed fibrosis on the 

upper stump. In every case, it is essential to take the 

anastomosis high up in a healthy proximal duct away 

from any adhesions or fibrosis (high approach) 

Salama I,  et al. (2014). 

Correct hilar plate dissections and a robust 

mucosa to mucosa anastomosis are essential for a 

good repair. Stenting is no longer as common if an 

adequate anastomosis is created. Trans anastomotic 

stenting must be utilised according to each patient's 

health, the surgeon's experience, and the duct 

diameter (12). 

The technique was considered a success if the 

patient had no postoperative symptoms and didn't 

require additional surgery. Patients were considered 

to have succeeded if they only had minimal side 

effects, such as a rare case of cholangitis. and did not 

need additional surgery (15).                                                                                                     

 

CONCLUSION  
From this research, the following conclusions were 

made: Because patients who undergo laparoscopic 

cholecystectomy are typically sent home earlier, 

frequently before the appearance of the clinical 

manifestations of biliary damage, early diagnosis is 

crucial for preventing as many consequences as 

possible. Bile duct damage greatly raise the patient's 

morbidity. 
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