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Abstract 

Bile duct injuries are the most feared complication of a commonly performed cholecystectomy, which is 

generally considered as a safe and benign intervention. 

Eighteen cases of bile duct injuries were collected through a retrospective study conducted between 

January 2019 and December 2023 in the general surgery department of the Military Hospital Avicenne in 

Marrakesh. 

The average age was 53 years old, sex ratio M/F was 0.38. 

Acute cholecystitis, acute pancreatitis, obesity and anatomical variations were the main risk factors found 

in our patients. 

For 13 patients, the iatrogenic injury had occurred in our department. For the remaining 5 patients, they 

were referred from peripheral hospitals. 

Intraoperative diagnosis was made in five cases. In the postoperative period, 6 patients had bile leakage 

from the drain, 5 patients had abdominal pain, one patient presented incisional bile leakage and one patient 

had a jaundice. 

The repair consisted mostly on Roux-en-Y hepaticojejunostomy which was performed in 9 cases. Cystic 

duct ligation was performed in five cases. Two patients underwent primary repair on common bile duct 

with T-tube insertion. Two cases were treated by endoscopically. The six months’ follow up was favorable 

for 66,7% of the cases. 

The prevention and the respect of surgical rules and recommendations (critical view of safety) during 

cholecystectomy are the best means to avoid these lesions. 
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1. Introduction 

Operative bile duct injury (BDI) is a dreaded complication of biliary surgery associated with significant 

morbidity and mortality. Complications of bile duct injuries during laparoscopic cholecystectomy (LC) 

are likely to be more proximal localized and more complicated such as the presence of accompanying 

vascular injury [1]. 

Iatrogenic bile duct injuries are complications seen between 0.2% and 0.3% during open cholecystectomy 

[2], whereas this percentage is slightly higher between 0.3% and 1.4% with LC. Biliary duct injuries may  
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lead to morbidities such as biliary leak, peritonitis, and biliary stenosis and mortality [3]. 

While advancements in surgical techniques and technology have reduced the incidence, it continues to 

occur. Approximately 20% of bile duct injuries are recognized during the operation [2]. 

The aim of this study evaluates the experience of bile duct injuries at the Avicenne military hospital in 

Marrakesh, Morocco, to identify trends, risk factors, and outcomes and compare it to data of literature. 

 

2. Materials and methods 

This is a retrospective study conducted in the general surgery department of Avicenne military Hospital 

in Marrakesh. The study reviewed all patients who underwent cholecystectomy at this department, 

between January 2019 and December 2023. 

It was found that 1,093 operations were performed and 13 iatrogenic bile duct injuries occurred during 

this period. Another 5 patients were also included in the study. They were referred to our facility from 

peripheral hospitals with iatrogenic bile duct injury after cholecystectomy. 

Thus, a total of 18 patients with bile duct injury, treated and followed up in our department, were included 

in the study. 

Patients’ age, gender, a medical history and comorbidities were recorded. Clinical and imaging diagnosis 

investigations were also recorded. Operative variables like previous emergency or elective surgery, drain 

insertion, time of BDI diagnosis (intra- or post-operative) and other variables were noted. 

Classification of bile duct injuries was made using the Strasberg classification [4]. Finally, repair strategies 

and outcomes of the treatments were also analyzed. 

 

3. Results 

Of the operated 1,625 patients who underwent cholecystectomy from January 2019 to December 2023 in 

our department, 1,170 were female and 455 were male. Iatrogenic bile duct injury was found in 13 (0.8%) 

of these patients. Five other patients included in the study were referred from other hospitals. A total of 

18 bile duct injuries were evaluated in this study. 

The age of the patients ranged between 34 and 72 years old with an average of 53 ± 19. The gender was 

distributed between 13 (72,2%) female patients and 5 (27,8%) male patients for a sex ratio of 0,38. 

Demographic data is resumed in Table 1. 

Of the 18 patients, 11 (61,1%) had a history of previous acute cholecystitis, 2 (11,1%) acute biliary 

pancreatitis, 2 (11,1%) Jaundice/acute cholangitis, 7 (38,9%) previous abdominal operation. Concerning 

comorbidities, 10 patients (55,6%) had obesity (IMC>30) and 10 patients (55,6%) were treated for type 2 

diabetes and 8 (44,4%) for high blood pressure. All patients underwent cholecystectomy for symptomatic 

cholelithiasis. 

Of the patients, 13 (72,2%) underwent elective and 5 (27,8%) emergency surgeries. 

Of the 5 patients who underwent emergency surgery, 3 were operated during the day and 2 patients at 

night. 

Five (27,8%) of the BDI cases were diagnosed during the initial cholecystectomy procedure, two of them 

were emergency surgery, operated for emphysematous cholecystitis. Fourteen cases (77,8%) occurred in 

laparoscopy and 4 (22,2%) in open surgery by subcostal incision. 

Postoperatively, the main clinical complaints of patients included bile leakage from the drain in 6 patients 

(33,3%), abdominal pain in 5 patients (27,8%), bile leakage from the subcostal incision site in 1 (5,6%), 

and jaundice in 1 (5,6%). 
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In our study, a cavity drain was inserted in 10 (55,6%) patients. 

Abdominal ultrasound was done in 5 patients to identify the biloma. Computed tomography was 

performed in 2 patients presenting signs of peritonitis. MRCP was realized in 9 cases. 

The average of time from initial operation to BDI diagnosis was 2,4 (0 - 6) days. The delay between BDI 

recognition and the repair was in average 2,9 (0 – 7) days. 

Types of injuries were determined in the patients based on the Strasberg classification. 

The repartition was: 7 cases of Strasberg type A injury, 5 of type C, 3 of type D, 2 of type E3 and one of 

type E2. No case presented type B, E1, E4 or E5 injuries. 

Distribution of the types of injury and their management is given in Table 2. 

The repair consisted mostly on Roux-en-Y hepaticojejunostomy which was performed in 9 cases. Cystic 

duct ligation was realized in 5 cases having a ligature leakage or a cystic duct lesion. Two patients 

underwent primary repair on common bile duct with T-tube insertion. Two cases were treated by 

endoscopic stenting. The outcome was favorable for 12 patients (66,7%). On 6 months follow up, 6 

patients had benign complications: 2 patients had recurrent cholangitis and 4 had superficial surgical site 

infection. No in-hospital deaths were reported and the average length of stay was 11,5 (7–20) days. 

 

Table 1: Demographic data 

Male/Female (n) 

Age (average) 

Laparoscopy/open (previous surgical approach) 

Diagnosis peroperative/postoperative 

Time between previous surgery – BDI diagnosis 

(median) 

Time between BDI diagnosis – repair (median) 

Symptoms 

Bile leakage 

Abdominal pain 

Jaundice 

Length of stay (average) 

Follow-up Morbidity 

Recurrent cholangitis 

Surgical site infection 

 

5/13 

53 

14/4 

5/13 

2,4 days 

2,9 days 

 

7 

5 

1 

 

11,5 days 

 

2 

4 

BDI: Bile duct injury 

 

Table 2: Distribution of the types of injuries and their management 

Types of injury n % Treatment n 

Strasberg A 

 

Strasberg B 

Strasberg C 

Strasberg D 

 

7 

 

0 

5 

3 

 

38.9 

 

0 

27.8 

16.7 

 

Cystic duct ligation 

Endoscopic treatment 

 

Roux-en-Y hepaticojejunostomy 

Primary repair + T-Tube 

Roux-en-Y hepaticojejunostomy 

5 

2 

 

5 

2 

1 
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Strasberg E1 

Strasberg E2 

Strasberg E3 

Strasberg E4 

Strasberg E5 

0 

1 

2 

0 

0 

0 

5.6 

11.1 

0 

0 

 

Roux-en-Y hepaticojejunostomy 

Roux-en-Y hepaticojejunostomy 

 

1 

2 

 

4. Discussion 

LC is the gold standard operation for patients with gallstone disease and represents one of the most 

common routine interventions performed worldwide in both elective and emergency settings [5, 6]. 

Bile duct injuries (BDIs) are dangerous complications of cholecystectomy, occurring more often since the 

introduction and widespread adoption of laparoscopy (0.4–1.5% of cases) compared to open 

cholecystectomy (0.2 – 0.3% of cases) [7-10]. 

In our study, the rate of BDI after cholecystectomy in our institution was 0,8% and is within the limits 

reported in the literature. 

Concerning risk factors, a meta-analysis in China including 19 case–control studies with a total of 458 

patients presenting BDI, revealed that age (≥ 40 years), abnormal preoperative liver function, gallbladder 

wall thickening, acute and subacute inflammation of the gallbladder, cholelithiasis complicated with 

effusion, and anatomic variations of the gallbladder triangle were found to be closely associated with bile 

duct injury in LC [11]. 

In our study, the average age was 53 years old. The history of previous cholecystitis was found in 61.1%, 

and history of cholangitis and acute biliary pancreatitis in 22.2% of the patients. 

Five cases of BDI (27.8%) were recognized during the initial cholecystectomy, which falls within the 

range (27%-73%) observed in previous multicenter surveys [12-15]. 

The timing of surgery was another factor analyzed in our study. The rate of emergency/elective surgery 

leading to BDI was 5/13. In the literature, emergency cholecystectomy has three times more likelihood of 

causing biliary injury than elective surgery [12]. 

The presence of a drain is of paramount importance in providing biliary drainage and in the prevention of 

sepsis. This can significantly reduce the time to diagnosis and initiation of the treatment especially when 

biliary leakage is exteriorized outside peritoneal cavity [16]. 

Ten (55.6%) of our patients had a subhepatic drain inserted and biliary leakage from the drain had led to 

diagnosis of BDI in 6 cases (33.3%). 

The time between initial procedure and the repair after cholecystectomy, excluding the intraoperative 

recognition, was meanly 7.3 days in our study, which is considered as an early timing. According to a 

review and meta-analysis of 32 studies by Wang et al. [17], repair failure is more frequent after early 

repair (< 6weeks) than after delayed repair (31.9% vs. 17.1%, p < 0.001). 

The Strasberg classification was used in our study for classification of bile duct injuries, because it is a 

classification involving all injuries including biliary leakage, it can be readily used in multidisciplinary 

treatment management in clinical practice, and due to its advantages of facilitating comparison between 

different centers. 

Strasberg type A injuries are biliary leakages seen from a minor duct, with continuing association with 

bile ducts. These are biliary leakages usually resulting from cystic stump due to the failure of appropriate 

clipping of the cystic duct or from an injury to a peripheral hepatic duct (Luschka), which ends in the liver 

bed [4]. 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR240527509 Volume 6, Issue 5, September-October 2024 5 

 

Endoscopic treatment in which bile duct pressures obtained by the sphincter of Oddi are decreased with 

sphincterotomy has almost completely eliminated the need for surgery in these injuries [2]. Endoscopic 

treatment has a success rate between 66% and 100% in major bile duct-related injuries, especially in type 

A injuries and type D injuries where injury area is not wide  [19]. 

A type A lesion was detected in 7 of our patients, of whom 2 underwent endoscopic treatment and 5 

underwent cystic duct ligation, which presented a leak or an injury. 

Strasberg type B injuries are the injuries with an occlusion occurring with ligation and cut of the right 

aberrant duct. In our study, no type B injury was found. 

Strasberg type C injuries are the injuries with biliary leakage occurring due to transection of the right 

aberrant duct without occlusion. This type of injury may cause local intraperitoneal bile collections, biliary 

acid, and peritonitis, and almost always require treatment [20]. In such case, surgical treatment should be 

preferred in cases of failed endoscopic treatment or as the first choice [21]. Type C injury was detected in 

five of our patients, 2 in peroperative time and 3 in postoperative. They all have been treated surgically 

by Roux-en-Y hepaticojejunostomy. It should be kept in mind that the clinical picture may worsen within 

days and sepsis may occur in patients with bile duct injury [22]. 

Strasberg type D injuries are the injuries in which major bile ducts are partially transected (<50%). The 

most important late complication in these injuries are the development of stenosis secondary to biliary 

leakage [19]. In our department, three type D injuries were diagnosed and treated by primary repair and 

T-tube insertion for two patients and Roux-en-Y hepaticojejunostomy for one patient. A success rate has 

been reported as 85% in surgical repair of major bile duct injury in an experienced center where biliary 

tree is completely viewed [23]. 

Strasberg type E injuries (1–5) are the injuries occurring with complete incision of the major bile ducts. 

Type E injuries are defined by a complete loss of common and/or hepatic bile duct continuity. 

Devascularization and loss of bile duct tissue obliges the surgeon to perform a high-quality hepatojejunal 

anastomosis. The latter procedure guarantees well-perfused bile ducts and a low tension anastomosis. The 

opposite is obtained when choledoco-choledoco or hepato-duodenum anastomosis are performed as 

devascularized ducts are used for the reconstruction and the duodenum tends to move downwards, 

increasing anastomotic tension, even if a Kocher maneuver is performed well in advance [24].  Roux-en-

Y hepaticojejunostomy was performed for three patients of our study with type E injury. 

BDIs are a surgical challenge associated with significant postoperative sequelae for the patient in terms of 

morbidity, mortality (up to 3.5%), and long-term quality 

of life [25-27]. In our study, the mortality rate was zero and morbidity was represented by 4 mild cases of 

surgical site infection and 2 cases of recurrent cholangitis. 

 

5. Conclusion 

Iatrogenic BDIs are among the most serious complications of cholecystectomy. LC is a safe procedure 

owing to the adaptation of critical view of safety principles and protocols [28]. However, the risks of BDI 

cannot be eliminated. The multidisciplinary approach is of paramount importance both in diagnosis and 

treatment of iatrogenic bile duct injuries. Reconstruction of Roux-en-Y hepaticojejunostomy results in a 

good outcome and is recommended to be performed in selected cases by trained surgeons. 
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