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ABSTRACT
Introduction 
Bile duct injury (BDI) management depends upon the type, clinical 
presentation, available resources and expertise. Some BDI may be 
managed with endoscopic intervention with Endoscopic Retrograde 
Cholangio-pancreaticography (ERCP), sphincterotomy and/or 
stenting while others may require complex surgery and percutaneous 
interventions by interventional radiologists (IR). This study aimed 
to evaluate the management strategies and early outcomes of bile 
duct injuries at Tribhuvan University Teaching Hospital.

Methods
In this retrospective analysis, bile duct injuries in patients treated at 
Tribhuvan University Teaching Hospital, Kathmandu, Nepal over a 
period of two years were included (January 2020 to December 2022). 
In this study we have described the clinical presentation, Strasberg 
classification of BDI grade, different management techniques and 
their early outcomes. We calculated number and percentages for 
categorical variables, mean and standard deviation for continuous 
data.

Results
Out of 26 bile duct injuries, 12 (46.2%) patients underwent surgical 
management, 9 (34.6%) underwent percutaneous intervention 
and 5 (19.2%) underwent endoscopic intervention. Majority of the 
patient 15 (57.7%) had stricture as an indication for management. 
Patients who underwent surgical, endoscopic, and percutaneous 
management showed good early outcomes in 12, 5, and 8 patients 
respectively. The mean duration of hospital stay was 11.8±5.2 days 
and CCI was 15.2±9.7, for patients with index presentation who 
underwent surgery.

Conclusion
Management of bile duct injuries require multidisciplinary team 
approach and favorable outcomes can be achieved when managed 
with expertise at tertiary centers. Surgical management remains 
essential for complex cases, while percutaneous and endoscopic 
interventions offer viable alternatives for less severe injuries. 

Keywords
Bile duct injuries; Hepp-Couinaud HJ; Redo HJ; stricture

Original Article

Journal of Institute of Medicine Nepal
Institute of Medicine, Kathmandu, Nepal

JIOM Nepal. 2024 Apr;46(1):36-41.

Management and Early Outcomes of Bile Duct Injuries at University 
Teaching Hospital
Suyog Bhandari, Pradip Thapa, Deepak Sharma, Narendra Maharjan, Sumita Pradhan, Bishnu 
Prasad Kandel, Paleswan Joshi Lakhey, Ramesh Singh Bhandari

Author(s) affiliation

Department of Surgical 
Gastroenterology, Maharajgunj 
Medical Campus, Tribhuvan 
University Teaching Hospital, 
Institute of Medicine, Kathmandu, 
Nepal

Corresponding author

Suyog Bhandari, MBBS, MS
suyogbhandari1@gmail.com

© JIOM Nepal

DOI
10.59779/jiomnepal.1290

Submitted
Feb 24, 2024

Accepted
Mar 29, 2024

https://doi.org/10.59779/jiomnepal.1290


37

INTRODUCTION

Laparoscopic cholecystectomy (LC) 
is the preferred method for treating 
gallstone diseases.1 With practice of safe 

cholecystectomy, the incidence of bile duct injury 
(BDI) is decreasing. However, Bile duct injury, 
with incidence of 0.3% to 1.4%, is still one of the 
feared complications of LC resulting in significant 
morbidity to the patient. 2 

Around 20% of the injuries to the bile ducts are 
identified intraoperatively while majority of the 
biliary injuries are diagnosed postoperatively.3,4 
Management of BDI is challenging and depends 
upon the type of BDI, clinical presentation, available 
resources and expertise. Some BDI may be managed 
with endoscopic intervention with Endoscopic 
Retrograde Cholangio-pancreaticography (ERCP), 
sphincterotomy and/or stenting while other BDI 
may require complex surgery and percutaneous 
interventions by interventional radiologists (IR). 

Principle of surgical management for BDI is 
creation of well vascularized, tension free, duct 
to mucosa biliary-enteric anastomosis, Roux-en-Y 
Hepaticojejunostomy (HJ) by Hepp-Couinaud 
technique is the most widely practiced surgery 
for BDI. Besides early complications, patients are 
at risk of late complications and impaired quality 
of life.5  Development of biliary-enteric strictures 
after surgical repair of BDI requires multidisciplinary 
approach in form of redo HJ or percutaneous 
drainage and dilatations by IR.

Studies have shown that iatrogenic bile duct 
injuries treated with a multidisciplinary approach 
at dedicated hepatobiliary centers result in better 
outcomes.3,4 The purpose of this study was to 
ascertain the types of bile duct injuries that are 
treated surgically and nonoperatively, as well as 
the impact of a multidisciplinary approach on the 
course of care.

METHODS
The study is a cross-sectional descriptive study and 
retrospective in nature done at Tribhuvan University 
Teaching Hospital (TUTH), Institute of Medicine 
(IOM), Maharajgunj, Kathmandu. We included all 
the patients with diagnosis of bile duct injury (BDI) 
or stricture after surgical repair of bile duct injury 
following LC for gall stone disease from January 
2020 to December 2022.

All patients referred with suspected BDI or stricture 
after repair of bile duct injury were admitted 
under  Department of Surgical Gastroenterology. 
Patients were evaluated with blood investigations, 
imaging with Magnetic Resonance Cholangio-
Pancreaticography (MRCP) (Figure 1), and tube 
cholangiogram (Figure 2) when applicable. 

The patients were categorized into:

1.	 Index Presentation: patients presented with BDI 
without prior management 

2.	 Stricture post HJ for BDI: patients previously 
managed with Hepaticojejunostomy (HJ) for BDI 
and presented with HJ stricture

Patients with index presentation were classified 
according to Strasberg classification.6 After 
thorough evaluation, decision to whether manage by 
surgical, percutaneous intervention, or endoscopic 
intervention was based on clinical condition and 
imaging findings. Surgical management was done 
with Roux-en-Y HJ by Hepp-Couinaud technique for 
patients with index presentation. For patients with 
stricture post HJ for BDI, surgical management 
was done with Redo Roux-en-Y HJ (Figure 3). 
Percutaneous interventions were done by team 
of intervention radiologists (IR) with percutaneous 
transhepatic biliary drainage (PTBD) and dilatation 
and stenting of stricture as required.. Endoscopic 
management was done with endoscopic retrograde 
cholangiopancreatography (ERCP), sphincterotomy 
and stenting.7,8 Early outcomes in terms of 
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Figure 1. MRCP showing Strasberg E3 BDI
Figure 2. Tube cholangiogram 

showing Strasberg E3 BDI
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number of interventions required, grade 3 or more 
Clavien-Dindo (CD) complications, Comprehensive 
Complication Index (CCI), duration of hospital stay, 
were recorded. 

This study was ethically approved by the Institutional 
Review Board of Institute of Medicine. We collected 
data retrospectively from the patient’s records 
using a structured proforma.. We collected the 
data in Microsoft Excel (Ver. 2016). We used SPSS 
v 26 (IBM SPSS Statistics for Windows, Version 
26.0. Armonk, NY: IBM Corp.) for the statistical 
analysis. We did descriptive analysis to describe the 
distribution of socio-demographic characteristics of 
patients. Number and percentage were calculated 
for categorical variables while mean and standard 
deviation (SD) was used for continuous data.

RESULTS 
Out of 26 bile duct injuries, 18 (69.2%) patients 
presented with index presentation and 8 (30.8%) 
were stricture post HJ for BDI. Among patients 
with index presentation 8 (44.4%), 5 (27.7%), 5 
(27.7%) were managed with surgical intervention, 
percutaneous intervention, and endoscopic 

management respectively. The details of the patient 
managed by different techniques are shown in 
Figure 4. 

The mean age of the patients was 42.5±2.3 years. 
Out of 26 patients, male constituted of 30.8% of 
the patients. The stricture was the most common 
presentation, 15 (57.7%) patients presented with 
stricture and 11 (42.3%) presented with bile leaks. 
Among patients with index presentation after 
BDI, commonest presentation was Strasberg 
type A injury, 9 (50%) and 7 (38.8%) patients 
presented with Strasberg type E (E1-E3) injury. The 
demographic details of the included patients are 
shown in Table 1. 

The average duration of hospital stay was 11.8±5.2 
days among patients who underwent surgery with 
index presentation. Mean CCI score was 15.2±9.7 
in patients managed surgically. One patient (12.5%) 
had grade 3 or higher complications as defined 
by Clavien-Dindo. In percutaneous group, median 
number of interventions was 4 and range 3-6. There 
was no mortality in patient who were managed for 
index presentation. The details of early outcomes 
with index presentation are shown in Table 2. 

Figure 3. Roux-en-Y HJ by Hepp-Couinaud technique

Total patients with BDI 
(n=26)

Stricture post HJ for BDI
(n=8)

Index presentation
(n=18)

Surgical 
management

(n=8)

Percutaneous 
management

(n=5)

Percutaneous 
management

(n=4)

Endoscopic 
management

(n=5)

Surgical 
management

(n=4)

Figure 4. Flowchart of patients with various presentations of BDI and their management
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Eight patients presented with HJ stricture done 
for BDI at another center. The average duration of 
hospital stay was 15.8±6.5 days among patients 
who underwent redo HJ for stricture post HJ for 
BDI presentation. Mean CCI score was 20.9±11.2 
in patients managed with redo HJ. Two patients 
(50%) who underwent surgery had grade 3 or 
higher complications as defined by Clavien-Dindo 
in the form of organ space surgical site infection 
(SSI) and bile leak which were managed with 
percutaneous drainage. The median number of 
interventions in percutaneous group was 5 (4-7) 
with PTBD and dilatations. There was one mortality 
in patient managed by percutaneous intervention 
and the patient had presented with secondary 
biliary cirrhosis with cholangitis. The details of 
early outcomes with stricture post HJ for BDI 
presentation are shown in Table 3.

DISCUSSION
This study analyzed the management and early 
outcomes of 26 patients with BDI or stricture after 
BDI repair, dividing them into three main treatment 
groups: surgical management, percutaneous 
intervention and endoscopic intervention. The most 
frequent type of injury was bile leak (Strasberg A) in 
our study, representing 50 % of index cases. Similar 
findings were reported by Viste A. and Arcerito 
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Table 1. Characteristics of patients with BDI (n=26)

Characteristics Number Percent

Age in years (Mean ±  SD) 42.5±2.3 -

Sex
Male
Female

8 
18

30.8
69.2

Comorbidities
Diabetes
Hypertension
Others 

3
5
2

11.5
19.2
7.6

Presentation
Stricture
Bile leak

15 
11 

57.7
42.3

Bilirubin (mg/dl) (Mean ± SD) 2.6±0.7 -

Type of BDI (Strasberg)
A
B
C
D
E1
E2
E3
E4

9 
1 
1 
0
1 
2 
4 
0

34.6
3.8
3.8

-
3.8
7.6

15.3
-

Stricture post HJ for BDI 8 30.6

SD: Standard deviation; BDI: Bile Duct Injury; HJ: 
Hepaticojejunostomy

Table 2. Early outcomes of patients with index presentation after BDI (n=18)

Variables Surgical Management 
(Hepp-Couinaud HJ)

Percutaneous 
intervention 

Endoscopic 
intervention 

Total number of patients
Median number of interventions (Range)
CD Grade ≥3 complications 
CCI (Mean ± SD)
Mean duration of stay (Mean ± SD)
Mortality

8 (44.4)
-

1 (12.5)
15.2±9.7
11.8±5.2

0

5 (27.8)
4 (3-6)

0
8.7±2.3
9.3±4.7

0

5 (27.8)
1
0

8.7±2.3
9.3±4.7

0

HJ: Hepaticojejunostomy; SD: Standard Deviation; CD: Clavien-Dindo; CCI: Comprehensive Complication Index

Table 3. Early outcomes of patients presented with stricture post HJ for BDI (n=8)

Variables Surgical Management 
(Hepp-Couinaud HJ)

Percutaneous 
intervention 

Total number of patients n(%) 4 (50) 4 (50)

Median number of interventions (Range) - 5 (4-7)

CD Grade ≥3 complications n(%)
Bile leak
Organ space SSI
Mortality

1 (25)
1 (25)

0

1* (25)

CCI 20.9±11.2 28.7±2.3

Mean duration of stay 15.8±6.5 12.2±3.4

*Presented with secondary biliary cirrhosis with cholangitis 
SD: Standard Deviation; CD: Clavien-Dindo; CCI: Comprehensive Complication Index
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M., with Strasberg A injuries which accounted for 
52.2% and 44.2% of BDIs, respectively.9,10 Type 
A cases were managed using percutaneous or 
endoscopic interventions.

Regarding management, endoscopic retrograde 
cholangiopancreatography (ERCP) and 
sphincterotomy with or without stent placement or 
with percutaneous drainage can be used to treat 
minor BDIs, whereas complex BDIs may require 
surgical intervention with or without endoscopic 
and percutaneous interventions. 

Interventional radiologists play a crucial role in 
the initial management of bile leaks by placing 
percutaneous drains if abdominal drain wasn’t 
placed during cholecystectomy or to drain 
undrained collections. Following these initial 
measures, a comprehensive assessment of the 
biliary injury using imaging modalities and more 
invasive procedures, such as ERCP, percutaneous 
transhepatic cholangiography (PTC) should be 
done as required. Incomplete imaging may be 
associated with poorer surgical outcomes hence, 
complete cholangiographic characterization of 
the injury is essential.11 Exploratory laparotomy 
should be avoided before properly classifying the 
injury as minor injuries as defined by Strasberg 
(Strasberg A-D) can often be managed by ERCP, 
sphincterotomy, or stent placement.12,13

Endoscopic intervention was utilized in 5 (27.8%) 
patients and was effective for specific injury 
types (Strasberg type A). Endoscopic treatment 
for bile duct injuries has a success rate of 66% 
to 100%, particularly in type A and type D injuries 
where the injury area is not extensive and biliary 
continuity is maintained. 12–15 In our study, there 
were no complications in this group with success 
rate of 100%. Sphincterotomy and stenting are 
the recommended treatments for major biliary 
leakages. The flow of bile away from the leakage site 
can be done by; biliary stent placement after ERCP; 
sphincterotomy, or both. This procedure will reduce 
the pressure gradient between the duodenum 
and the injured duct.16 The most significant late 
complication of these injuries is stenosis, which 
develops secondary to biliary leakage.14.

Among patients presented with index presentation, 
5 (27.8%) patients were managed with 
percutaneous interventions. The primary indications 
for percutaneous intervention were stricture and 
bile leak. Strasberg type A injuries were the most 
commonly managed by percutaneous interventions. 
Type C injury was detected in one of our patients 
who underwent percutaneous intervention. Type D 
injury was not detected. Bile duct injuries, which 
maintain continuity with the rest of the bile ducts, 
can be treated with percutaneous drainage and 
endoscopic intervention to reduce intraductal 
pressure distal to the bile leak. 

The mainstay of treatment is surgery in cases 
of major bile duct injuries. Surgical intervention, 
specifically Roux-en-Y hepaticojejunostomy (HJ) 
via the Hepp-Couinaud technique, was the most 
common method, used in 8 (44.4%) patients 
with index presentation in our study.  The primary 
indication for surgical intervention included stricture 
whenever percutaneous dilatation was not feasible. 
Rafee A. et al. and Stewart. et al. advocate for BDI 
repair by competent and experienced hepatobiliary 
surgeons to ensure optimal outcomes.17,18 The most 
common type of injury managed surgically was 
Strasberg E3 (25%). The principle of treatment 
for BDI is to restore bilioenteric continuity with 
well vascularized, tension free, duct to mucosa 
anastomosis.19 At our institution, we consistently 
use Roux-en-Y hepaticojejunostomy via the Hepp-
Couinaud technique for repairing major BDIs as 
this technique has good long-term outcomes, and 
has lower incidence of postoperative anastomotic 
strictures.12,20 There was bile leak in one patient 
after Roux-en-Y hepaticojejunostomy with index 
presentation which is consistent with the literature.21

Biliary injury repair is associated with a high failure rate 
of about 10-19%.22,23 In our study, all management 
strategies demonstrated high rates of improvement, 
100% in surgical and endoscopic group and 88.89% 
in percutaneous intervention group. However, 
surgically managed patients experienced longer 
hospital stays (11.8±5.2 days) and higher rates of 
CD Grade ≥3 complications (12.5%, CCI 15.2±9.7) 
compared to percutaneous intervention, which 
had no CD Grade ≥3 complications. Patients who 
underwent redo HJ for stricture after HJ for BDI 
had longer duration of hospital stay, CD Grade ≥3 
complications and CCI compared to patients with 
index presentation. Surgical repair remains essential 
for major BDI requiring anatomical correction, while 
percutaneous and endoscopic methods provide 
less invasive options with shorter hospital stays and 
lower complication rates, suitable for specific injury 
types and severity levels. In a study of Halbert et 
al., long-term mortality was 20.8 %.24  In our study 
one mortality was observed among percutaneous 
intervention group who presented with secondary 
biliary cirrhosis with cholangitis which was similar 
in other studies showing mortality rate of 0-3%.19,25

Our study had some limitations. The study design 
was retrospective and sample size was small. 
Further, the intraoperative data and post operative 
long term follow up is lacking. The findings of this 
study can’t be generalized, as the outcomes are 
based on data from a single center.

CONCLUSION
Management of bile duct injuries require 
multidisciplinary team approach and favorable 
outcomes can be achieved when managed with 
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expertise at tertiary centers. Surgical management 
remains essential for complex cases, while 
percutaneous and endoscopic interventions 
offer viable alternatives for less severe injuries. 
Prospective studies with larger sample size and 
longer follow up periods are required to get the 
long-term results.
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