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Abstract  Original Research Article 
 

Background: Gallstone disease is a common surgical condition worldwide, with laparoscopic cholecystectomy being 

the preferred treatment due to its advantages in recovery and reduced postoperative morbidity. The purpose of the study 

is to evaluate the timing of presentation and severity of complications following biliary tract surgery. Methods: This 

prospective study at the Department of Surgery, Dhaka Medical College Hospital (DMCH), and Bangabandhu Sheikh 

Mujib Medical University (BSMMU), Bangladesh, from January 2007 to February 2008 included 50 patients with 

postoperative biliary complications. Patients were evaluated with history, examination, and investigations 

(ultrasonography, liver function tests, ERCP, MRCP), managed conservatively or surgically as appropriate, and 

followed up to assess outcomes. Results: Among 50 patients with biliary tract surgery complications, mean age was 

39.1 ± 9.1 years, mostly 31–40 years (40%), and 86% were male. Bile duct injury was most common (30%), followed 

by minor bile leak (20%) and post-cholecystectomy syndrome (12%). Most injuries occurred after laparoscopic 

cholecystectomy (80%), presented within the first month (70%), and were Bismuth Grade 3 (53.3%). Conclusion: Bile 

duct injury is the most common complication of biliary tract surgery, predominantly affecting middle-aged males after 

laparoscopic procedures, highlighting the need for early detection and vigilant postoperative management. 
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INTRODUCTION 
Gallstone disease represents a widespread 

clinical condition and has resulted in cholecystectomy 

becoming one of the most commonly performed surgical 

procedures worldwide. It continues to account for a 

substantial proportion of abdominal morbidity and 

mortality on a global scale [1,2]. In many hospitals 

across developing countries, cholelithiasis remains a 

frequent surgical diagnosis, with an increasing number 

of patients undergoing laparoscopic cholecystectomy 

(LC) each year due to symptomatic disease [3]. At 

present, laparoscopic cholecystectomy is regarded as the 

preferred treatment modality, as it is associated with less 

postoperative pain, shorter durations of hospital stay, and 

more rapid postoperative recovery when compared with 

open surgical approaches [4,5]. 

 

Iatrogenic bile duct injury is one of the most 

serious complications related to laparoscopic 

cholecystectomy and may be potentially life threatening. 

Such biliary tract injuries pose considerable diagnostic 

and therapeutic challenges for surgeons. Leakage of bile 

in the early phase commonly results in biliary peritonitis 

and sepsis [6-8]. Over time, these injuries may lead to 

severe sequelae that are associated with high levels of 

morbidity and mortality [6,9]. Notably, even after more 

than two decades of widespread clinical use, 

laparoscopic cholecystectomy continues to demonstrate 

a 2- to 2.5-fold higher risk of bile duct injury compared 

with open cholecystectomy [6,7,10-13]. 

 

In resource-limited settings, the true incidence 

of post-cholecystectomy biliary complications remains 

difficult to determine, and access to advanced diagnostic 

and therapeutic modalities may be restricted, limiting 

optimal management. Furthermore, reliable predictors 

for the development of these injuries are poorly defined, 

and the influence of key preoperative and perioperative 

factors remains a matter of ongoing debate [14,15]. 

Although gallstone disease is highly prevalent and 

associated with significant complications, data 

describing regional variations in clinical presentation, 

diagnostic approaches, and treatment outcomes in India 
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remain limited. Similarly, there is a notable lack of 

published data on bile duct injuries from developing 

countries [16]. The purpose of the study is to evaluate the 

timing of presentation and severity of complications 

following biliary tract surgery. 

 

Objective 

• To evaluate the timing of presentation and 

severity of complications following biliary tract 

surgery. 

 

METHODOLOGY & MATERIALS 
This prospective study was conducted at the 

Department of Surgery, Dhaka Medical College Hospital 

(DMCH), and Bangabandhu Sheikh Mujib Medical 

University (BSMMU), Bangladesh, between January 

2007 and February 2008. A total of 50 patients with 

complications following biliary tract surgery were 

included in the study, who were selected based on 

predefined inclusion and exclusion criteria for the 

evaluation of the clinical profile, etiology, and 

management of postoperative biliary complications. 

 

Inclusion criteria: 

• All patients presenting with complications of 

biliary surgery, irrespective of the surgical 

method used. 

 

 

Exclusion criteria: 

• Patients who underwent combined biliary, 

pancreatic, and stomach surgery. 

 

After enrollment, detailed histories including 

age, sex, occupation, presenting complaints, previous 

surgeries, and relevant family history were recorded, 

followed by thorough physical examinations assessing 

jaundice, fever, peritonitis, biliary leakage, fistula, 

subphrenic abscess, and other clinical findings. 

Preoperative evaluation included ultrasonography of the 

whole abdomen, liver function tests, ERCP, and MRCP, 

with all information documented in a structured 

proforma. Management was tailored according to the 

severity of complications: minor complications were 

treated conservatively with intravenous fluids, 

electrolytes, nasogastric decompression, analgesics, 

antibiotics, sedation, and blood transfusion when 

indicated, while major complications such as biliary 

fistula, biliary peritonitis, or strictures were addressed 

surgically with Roux-en-Y hepaticojejunostomy, Roux-

en-Y choledochojejunostomy, liver resection with ductal 

anastomosis, or controlled biliary fistula. Retained stones 

were managed by endoscopic papillotomy and 

extraction, and treatment outcomes were assessed 

through routine follow-up. 

 

RESULTS 

 
Figure 1: Age Distribution of the Study Patients (n=50) 

 

The majority of patients were in the 31–40-year 

age group (20 patients, 40%), followed by 41–50 years 

(17 patients, 34%) and 21–30 years (7 patients, 14%). 

Patients younger than 20 years (1 patient, 2%) and older 

than 50 years (5 patients, 10%) were less commonly 

affected. The mean age of the study population was 39.1 

± 9.1 years. 

 

2.0

14.0

40.0

34.0

10.0

<20 21–30 31–40 41–50 51-60

Age (years)



 
 

Mohammad Khaleduzzaman Khan et al, SAS J Surg, Jan, 2026; 12(1): 107-112 

© 2026 SAS Journal of Surgery | Published by SAS Publishers, India                        109 

 

 

 
Figure 2: Sex Distribution of the Study Patients (n=50) 

 

Of the 50 patients, 43 were male (86%) and 7 were female (14%), giving a male-to-female ratio of approximately 

6.1:1. 

 

 
Figure 3: Types of Complications Observed in the Study Patients (n=50) 

 

Among the 50 patients, bile duct injury was the 

most common complication (15 patients, 30%), 

including per-operative diagnosis in 3 patients (6%), 

biliary fistula in 5 patients (10%), biliary peritonitis in 3 

patients (6%), and biliary stricture in 4 patients (8%). 

Other complications included minor bile leak (10 

patients, 20%), post-cholecystectomy syndrome (6 

patients, 12%), residual stones (5 patients, 10%), 

hemorrhage (5 patients, 10%), biloma (3 patients, 6%), 

wound infection (3 patients, 6%), and chest infection (3 

patients, 6%). 

 

Table 1: Cause of Biliary Injury in the Study Patients (n=15) 

Cause of Biliary Injury Number of Patients (n) Percentage (%) 

Laparoscopic cholecystectomy 12 80.0 

Open cholecystectomy 3 20.0 

 

Among the 15 patients with bile duct injury, 12 

patients (80%) sustained injury following laparoscopic 

cholecystectomy, while 3 patients (20%) sustained injury 

following open cholecystectomy. 

 

Table 2: Time of Presentation of Complications Following Biliary Tract Surgery (n=50) 

Time of Presentation Number of Patients (n) Percentage (%) 

1st month (peroperative and early post-operative) 35 70.0 

2nd to 6th months 11 22.0 

7th to 12th months 4 8.0 
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Of the 50 patients, 35 patients (70%) presented 

in the first month (per-operative and early post-operative 

period), 11 patients (22%) presented between the 2nd 

and 6th months, and 4 patients (8%) presented between 

the 7th and 12th months. 

 

Table 3: Bismuth Grade of Bile Duct Injury in the Study Patients (n=15) 

Bismuth Grade Number of Patients (n) Percentage (%) 

Grade 1 2 13.3 

Grade 2 4 26.7 

Grade 3 8 53.3 

Grade 4 1 6.7 

 

Among the 15 patients with bile duct injury, 2 

patients (13.3%) had Grade 1 injury, 4 patients (26.7%) 

had Grade 2 injury, 8 patients (53.3%) had Grade 3 

injury, and 1 patient (6.7%) had Grade 4 injury. 

 

DISCUSSION 
Biliary tract surgery is a common intervention 

for gallstone disease and other hepatobiliary disorders, 

but it carries a risk of significant postoperative 

complications. Among these, bile duct injury serves as a 

key indicator of surgical risk and reflects the severity of 

postoperative morbidity. The findings of this study 

demonstrate that most complications occur early after 

surgery, predominantly in middle-aged males, and that 

laparoscopic procedures are associated with a higher 

proportion of injuries. These results highlight the clinical 

importance of careful surgical technique, early 

recognition, and prompt management of complications 

to minimize morbidity and optimize patient outcomes. 

 

In the present study, the mean age of patients 

with complications following biliary tract surgery was 

39.1 ± 9.1 years, with the highest frequency observed in 

the 31–40-year age group (20 patients, 40%), followed 

by 41–50 years (17 patients, 34%) and 21–30 years (7 

patients, 14%). Only a small proportion of patients were 

younger than 20 years (2%) or older than 50 years (10%). 

These findings are consistent with previous reports on 

bile duct injury patients. Haque et al.,[17] reported that 

the largest proportion of patients fell in the 30–39-year 

age group (35%), followed by 40–49 years (25%) and 

20–29 years (15%), while Karn et al.,[18] observed the 

highest frequency of injuries in the 30–40-year age 

bracket, followed by 40–50 and 20–30 years. 

Collectively, these data indicate that complications 

following biliary tract surgery predominantly occur in 

middle-aged adults, reflecting the age distribution of 

patients undergoing cholecystectomy and related 

procedures. 

 

In the present study, the majority of patients 

with complications following biliary tract surgery were 

male (43 patients, 86%), while females accounted for 7 

patients (14%), resulting in a male-to-female ratio of 

approximately 6.1:1. This predominance of male patients 

is consistent with published evidence indicating that 

male sex is a significant risk factor for bile duct injury 

during cholecystectomy. Burns et al.,[19], in a recent 

meta-analysis of risk factors for bile duct injury, 

identified male sex as statistically associated with an 

increased likelihood of injury, supporting the 

observation that men may be more susceptible to 

complications following biliary tract surgery. 

 

In the present study of 50 patients undergoing 

biliary tract surgery, bile duct injury was the most 

common complication, occurring in 15 patients (30%), 

with subtypes including per-operative diagnosis (6%), 

biliary fistula (10%), biliary peritonitis (6%), and biliary 

stricture (8%). Other complications included minor bile 

leak (20%), post-cholecystectomy syndrome (12%), 

residual stones (10%), hemorrhage (10%), biloma (6%), 

wound infection (6%), and chest infection (6%). These 

findings are consistent with previously reported 

complication profiles following biliary tract surgery. 

According to Sicklick et al.,[20], wound infection, 

cholangitis, intra-abdominal abscess/biloma, and bile 

leaks were common postoperative complications in large 

cohorts of patients with bile duct injuries. Wound 

infection occurred in 8% of cases, cholangitis in 5.7%, 

and abscess/biloma in 2.9% of patients. Similarly, Çoğal 

et al.,[21] reported that early postoperative 

complications such as bile leaks and wound infections 

are frequent after bile duct injury repair, with bile 

leakage and infection representing the most common 

clinical challenges. Collectively, these studies support 

the pattern of complications observed in our cohort, 

highlighting bile duct injury, bile leaks, and wound 

infection as predominant postoperative issues following 

biliary tract surgery. 

 

In the present study, the majority of bile duct 

injuries occurred following laparoscopic 

cholecystectomy, accounting for 12 out of 15 cases 

(80%), while only 3 injuries (20%) followed open 

cholecystectomy. These findings are in line with 

previously reported data indicating a higher incidence of 

bile duct injuries during laparoscopic procedures. 

Ahmed et al.,[22] reported that bile duct injuries 

occurred significantly more frequently after laparoscopic 

cholecystectomy than open surgery, with rates of 9.4% 

versus 3.8%, respectively. This similarity suggests that 

laparoscopic cholecystectomy continues to be the 

predominant surgical approach associated with bile duct 

injury, reflecting both the widespread adoption of the 

laparoscopic technique and the technical challenges 

inherent to minimally invasive biliary surgery. 
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In the present study, the majority of patients 

with complications following biliary tract surgery (35 

out of 50, 70%) presented within the first postoperative 

month, encompassing both per-operative and early post-

operative periods. A smaller proportion of patients 

presented between the 2nd and 6th months (22%) and 7th 

to 12th months (8%). These findings align with 

observations from Kambakamba et al.,[23], who noted 

that the timing of detection and intervention for bile duct 

injuries and related complications typically clusters into 

early, intermediate, and late phases, with a substantial 

proportion of cases being identified early, often within 

weeks after surgery. This similarity indicates that early 

postoperative monitoring is crucial for timely detection 

and management of biliary tract complications, while a 

smaller subset of patients may present later with delayed 

sequelae such as strictures or fistulae. 

 

In the present study, the majority of bile duct 

injuries were classified as Bismuth Grade 3 (8 patients, 

53.3%), followed by Grade 2 (4 patients, 26.7%), 

Grade 1 (2 patients, 13.3%), and Grade 4 (1 patient, 

6.7%). This distribution demonstrates a predominance of 

mid-level injuries, with fewer low- or high-grade 

injuries. These findings are consistent with the 

observations of Haque et al.,[17], who reported that in a 

surgical series of 20 bile duct injury cases, the most 

frequent injuries were Bismuth Grades 2 (35%) and 3 

(30%), with lower frequencies of Grades 1 and 4/5, 

indicating a similar clustering of injuries in the 

intermediate severity categories. The similarity between 

the two studies suggests that bile duct injuries following 

biliary tract surgery most commonly involve moderate 

severity injuries, which has implications for both 

management strategy and prognosis. 

 

Limitations of the study 

The study had several limitations 

• The relatively small sample size limited the 

ability to detect rare complications and 

restricted detailed subgroup analyses. 

• Delayed presentation of patients and 

inconsistent access to advanced diagnostic 

modalities may have affected outcomes and 

potentially underrepresented the full spectrum 

of postoperative complications. 

 

CONCLUSION  
Biliary tract surgery carries a risk of significant 

postoperative complications, with bile duct injury being 

the most frequent and potentially serious. In this study, 

middle-aged adults, particularly males, were 

predominantly affected, and most complications arose 

following laparoscopic cholecystectomy. The majority 

of patients presented early after surgery, and moderate-

to-severe injuries were more common, highlighting the 

need for vigilant postoperative monitoring. These 

findings emphasize the importance of timely recognition 

and appropriate management to reduce morbidity 

associated with biliary tract surgery. 
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