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ABSTRACT 

 

 
ARTICLE DETAILS 

 
Bile duct injuries (BDIs) are critical complications of surgical interventions involving the biliary 

tract, primarily occurring post-cholecystectomy. With an incidence of 0.3%–0.6%, BDIs represent 

a substantial clinical challenge, and approximately 400 cases are reported annually in the United 

States. Hepaticojejunostomy is the recommended treatment due to its efficacy in achieving 

durable biliary drainage with minimal stenosis. However, outcomes can be adversely influenced 

by factors such as biliary peritonitis, localized inflammation, sepsis, and the timing of repair. BDIs 

are more common in women in their forties, correlating with the higher incidence of cholelithiasis 

in this demographic. 

Laparoscopic cholecystectomy is widely recognized as the most effective intervention for treating 

cholelithiasis, yet open cholecystectomy remains a viable option in resource-limited settings 

where laparoscopic technology or expertise is unavailable. Roux-en-Y hepaticojejunostomy is the 

preferred approach for long-term management of BDIs due to its reliable outcomes and low risk 

of stricture formation. Nonetheless, complications such as biliary leakage, cholangitis, and 

abdominal sepsis remain significant challenges in managing these injuries. 

In our analysis, BDIs were predominantly observed in women in their forties, consistent with 

existing literature attributing this trend to the high prevalence of cholelithiasis. While global 

studies, such as those by Bobkiewicz et al., report that 82.6% of BDIs occur during laparoscopic 

procedures, our findings highlight a contrasting trend. Up to 62% of BDIs in our context were 

associated with open cholecystectomy, reflecting the continued reliance on open procedures in 

settings with limited laparoscopic resources. This discrepancy emphasizes the importance of 

adapting global surgical trends to local capabilities. 

Rystedt et al. report that up to 89% of BDIs can be identified intraoperatively, underscoring the 

critical role of thorough intraoperative assessments and experienced surgical teams. The Bismuth 

classification remains a cornerstone for categorizing these injuries, with types II and III being the 

most prevalent in our specialized hepatopancreatobiliary (HPB) center. 

BDIs are associated with a range of complications, including biliary fistula, jaundice, cholangitis, 

peritonitis, and abdominal sepsis. The morbidity rates vary significantly across institutions, with 

high-volume HPB centers reporting better outcomes due to specialized care. For instance, biliary 

leakage rates can be reduced to 5.7% in expert centers. 

Postoperative factors such as drain placement have been associated with increased biliary leaks 

and complications, while operative time and intraoperative hemorrhage have shown no significant 

impact on outcomes. The timing of definitive repair remains a contentious issue, particularly in 

cases complicated by sepsis or biliary peritonitis. 

Effective management of BDIs requires a multidisciplinary approach, prompt referral to 

specialized centers, and meticulous intraoperative techniques. Timely intervention in cases of 

sepsis and biliary peritonitis is critical to improving outcomes and reducing mortality rates. 

Bile duct injuries, affecting 0.3%–0.6% of cholecystectomy procedures, are significant 

complications that demand specialized care. Hepaticojejunostomy remains the gold standard for 
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repair, offering reliable long-term outcomes. While laparoscopic cholecystectomy is the preferred 

treatment for cholelithiasis, open procedures continue to play a role in resource-limited 

environments. The timely referral of patients to HPB centers and the adoption of a 

multidisciplinary strategy are essential for minimizing morbidity and enhancing survival rates. 
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INTRODUCTION 

Bile duct injuries (BDIs) represent one of the most severe and 

challenging complications associated with biliary surgery. 

These injuries primarily occur during cholecystectomy, a 

procedure commonly performed to treat gallstone-related 

conditions. The reported incidence of BDIs ranges from 0.3% 

to 0.6%, translating to approximately 400 cases annually in 

the United States alone. The consequences of BDIs can be 

severe, resulting in complications such as biliary fistula, 

chronic jaundice, cholangitis, biliary peritonitis, abdominal 

sepsis, cirrhosis, and, in extreme cases, fatal outcomes. 

Hepaticojejunostomy, particularly the Roux-en-Y approach, 

is considered the gold standard for the surgical repair of BDIs 

due to its long-term success in minimizing stenosis and 

recurrence rates. However, successful management of these 

injuries is influenced by several factors, including the severity 

of the injury, the presence of complications such as biliary 

peritonitis or sepsis, and the timing of surgical repair. These 

variables can significantly impact the prognosis and long-

term quality of life for affected patients. 

Epidemiology and Risk Factors 

Bile duct injuries are more prevalent in women in their 

forties, a pattern consistent with the higher incidence of 

cholelithiasis in this demographic. This correlation highlights 

the underlying role of gallstone disease in predisposing 

patients to cholecystectomy and, consequently, to potential 

BDIs. 

Laparoscopic cholecystectomy has become the preferred 

treatment for gallstone-related diseases due to its minimally 

invasive nature, faster recovery times, and reduced 

postoperative pain. However, studies, including those by 

Bobkiewicz et al., have indicated that up to 82.6% of BDIs 

occur during laparoscopic cholecystectomies. This finding 

underscores the need for heightened vigilance and surgical 

expertise when performing this procedure. Conversely, open 

cholecystectomy continues to play a role in regions where 

laparoscopic equipment or training is unavailable. In such 

settings, up to 62% of BDIs occur during open procedures, 

reflecting disparities in surgical outcomes based on resource 

availability. 

Classification and Diagnosis 

The Bismuth classification system remains the most widely 

used method for categorizing BDIs, providing a framework 

for determining the extent of injury and guiding surgical 

intervention. At high-volume hepatopancreatobiliary (HPB) 

centers, type II and type III injuries are the most commonly 

encountered. Early identification of BDIs, ideally during the 

index procedure, is critical for minimizing morbidity. Studies 

suggest that up to 89% of injuries can be identified 

intraoperatively, highlighting the importance of meticulous 

surgical technique and intraoperative assessment. 

Delayed diagnosis, on the other hand, is associated with 

worse outcomes, as ongoing bile leakage can lead to 

peritonitis, sepsis, and the formation of biliary strictures. In 

such cases, a multidisciplinary approach is crucial to stabilize 

the patient before definitive surgical repair. 

Surgical Management 

Roux-en-Y hepaticojejunostomy is the preferred surgical 

technique for the long-term management of BDIs. This 

procedure is favored due to its durability and low rates of 

stricture formation. However, the success of this approach is 

contingent upon several factors, including the timing of the 

repair and the patient’s clinical condition at the time of 

surgery. Early referral to specialized HPB centers is essential, 

as these facilities are equipped to manage complex cases and 

achieve better outcomes. 

Biliary peritonitis, localized inflammation, and sepsis are 

considered relative contraindications for immediate definitive 

repair, as these conditions can complicate the surgical field 

and increase the risk of postoperative complications. In such 

scenarios, a staged approach may be adopted, with initial 

measures focusing on infection control and biliary drainage, 

followed by delayed reconstruction once the patient is 

stabilized. 

Complications and Outcomes 

Despite advances in surgical techniques and postoperative 

care, BDIs are associated with significant morbidity and 

mortality. A multi-institutional analysis using the National 

Surgical Quality Improvement Program (NSQIP) database 

identified a morbidity rate of 26.3% among patients 

undergoing hepaticojejunostomy. Common complications 

include biliary leakage, cholangitis, and stricture formation. 

The prevalence of cholangitis ranges from 5% to 27%, 

varying across institutions. 

Biliary leakage, in particular, remains a notable challenge, 

with rates as high as 10% reported in some studies. However, 

specialized HPB centers have successfully reduced this 

complication to 5.7% through meticulous surgical technique 

and rigorous postoperative care. The use of postoperative 

drains has been associated with an increased risk of biliary 

leaks and other complications, prompting a reevaluation of 

their routine use in some centers. 
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Influence of Timing on Outcomes 

The timing of surgical repair plays a pivotal role in 

determining the outcomes of BDIs. Early repair, typically 

performed within two weeks of the injury, is associated with 

better outcomes compared to delayed intervention. However, 

the presence of sepsis or ongoing bile leakage may necessitate 

a delay in definitive repair to allow for stabilization and 

control of infection. This period between injury and repair 

remains a topic of debate, with some studies suggesting that 

delayed repair may increase the risk of long-term 

complications, while others emphasize the importance of 

addressing underlying infections before proceeding with 

reconstruction. 

Global Perspectives and Disparities 

The management of BDIs varies significantly across 

healthcare systems, reflecting disparities in resources, 

expertise, and access to specialized care. In resource-limited 

settings, the lack of advanced laparoscopic equipment and 

trained personnel contributes to higher rates of injury during 

open cholecystectomy. Furthermore, delays in referral to 

specialized centers can exacerbate complications and 

negatively impact outcomes. Addressing these disparities 

requires investments in surgical training, infrastructure, and 

the development of referral networks to ensure timely access 

to specialized care. 

 

CONCLUSION 

Bile duct injuries, occurring in 0.3% to 0.6% of 

cholecystectomy procedures, remain a significant clinical 

challenge due to their association with severe complications 

such as jaundice, cholangitis, and sepsis. 

Hepaticojejunostomy, particularly the Roux-en-Y technique, 

is the preferred approach for long-term management, offering 

durable outcomes with minimal risk of stricture. However, 

factors such as the timing of repair, the presence of 

complications, and disparities in healthcare resources can 

influence outcomes. Early recognition, prompt stabilization, 

and referral to specialized centers are essential for optimizing 

patient outcomes. A multidisciplinary approach, 

incorporating surgeons, hepatologists, and radiologists, is 

critical for reducing morbidity and improving survival rates. 

Efforts to address global disparities in surgical care and 

resource allocation will further enhance the management of 

this challenging condition. 
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