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ABSTRACT

Background/Aim: Major complications of biliary surgery, such as laparoscopic cholecystectomy,
include bile duct injury. Surgeons with extensive experience in the hepatobiliary system may find
it difficult to address severe cases of bile duct injury. The purpose of this research was to assess
various therapeutic approaches for bile duct injuries, and to determine which was superior in
terms of injury type and presentation time (early or late), as well as improvement in quality of life. 
Methods: Research on 80 patients was undertaken at XXX University's Faculty of Medicine.
Strasberg's bile duct injuries classification and key presenting features were used to 
categorize each patient into one of three groups: surgical, endoscopic, or radiological.
Results: In terms of the type of intervention, 25% underwent surgery, 12.5% underwent 
radiological intervention, and 37.5% underwent endoscopic intervention. However, 25% used
a combination strategy. When the endoscopic group was compared to the surgical and 
radiological groups, the number of complications was much lower. The quality-of-life score
showed a statistically significant difference between the groups under investigation; it was
higher in the endoscopic and radiological groups than in the surgical group. This study
showed that patients who had their bile duct injuries treated non-surgically were satisfied
with their results and could function well with minimal pain. 
Conclusion: quality of life in patients diagnosed with bile duct injury who are managed with
non-surgical treatment is better than surgical management. 
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INTRODUCTION INTRODUCTION 

Regarding postoperative complications and the requirement for reinter-
vention, the outcome following bile duct injury (BDI) repair in specialized
referral centers is often reported to be outstanding (1-7). It is advised 
that patients be identified and referred to a hepatobiliary center as soon as
possible (8). Quality-of-life (QoL) outcomes following BDI are less commonly
documented, and prior research findings have been mixed (9-16). According
to prior national cohort research conducted in Sweden, patients with mild
BDIs—defined as lesions less than 5 mm—that were found and corrected 
concurrently with cholecystectomy reported QoL that was similar to that of
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patients who had an uneventful cholecystectomy (9).
Similarly, Sarmiento and Hogan found no difference in
QoL between BDI and conventional laparoscopic 
cholecystectomy in the long run (12,14). However, most
studies of QoL are conducted at tertiary referral 
institutions, where more serious injuries and failures
following the first repair are more likely to be seen.
Even if the functional outcome is good, QoL in both 
the mental and physical realms may suffer for years 
following the repair (10,11,13-14). According to a meta-
analysis by Landman et al. in 2013 "there is a long-term
detrimental effect of BDI on mental health related QoL"
(15). An injury's severity and whether patients have 
surgery to treat it may have an impact on HR-QoL, per
a recent meta-analysis by Halle-Smith et al (16). The
purpose of this research was to compare the effect of
various therapy approaches for bile duct injuries in
terms of social and physical results, and quality of life
improvement.

PATIENTS AND METHODSPATIENTS AND METHODS

This study adopted a quasi-experimental design in
the period from February 2018 to February 2022 in the
General Surgery department at XXX University Hospital.

After fulfilling the inclusion requirements, 80
patients with confirmed BDI were included in this study.
Any patient, regardless of gender, who had sustained a
bile duct injury was included. A bile duct injury did not
disqualify any patients. Based on the initial thrashes
received, patients at the XXX University Hospital tertiary
center were categorized into surgical, endoscopic, and
radiological groups. Patients were treated in a stepwise
manner, starting with endoscopy either alone or in con-
junction with radiological access such as percutaneous
abdominal drainage (pigtail drainage), and then moving
on to surgery unless, in the case of biliary issues such as
biliary peritonitis, surgery had already been started.

The full history of the eligible patients included in
this study was obtained, encompassing personal infor-
mation such as age and gender, as well as comorbidities
such as cirrhosis, diabetes, hypertension, and obesity,
as well as the cause of the bile duct lesion. Whole Vital
indicators (pulse, temperature, blood pressure), clinical

manifestation (bile in the drain's output, sepsis, 
jaundice, abdominal discomfort, fever), injury type,
diagnostic test results, diagnostic duration, and referral
time were all included in the clinical assessment.
Comprehensive radiographic evaluation including
abdominal CT, US, and MRCP in addition to standard
laboratory testing.

According to severity of injury in Strasberg 
classification, interventions were designed as follows;
30 patients were subjected to ERCP (sphincterotomy
and stenting)diagnosed with class A and D Strasberg,
while 10 patients were subjected to interventional 
radiological pigtail drainage of biloma and generalized
peritoneal biliary collection for class A Strasberg.  

Also 20 patients were treated surgically with bilio-
enteric reconstruction for class B, C and E strasberg and
with simple repair over t-tube for class D Strasberg
(fig. 1 and 2), and 20 patients were treated with a 
combined approach (more than one modality of 
management) for class A and E strasberg.

Possible surgical complications during or after the
occurrence that affected the medical pathway, such as
biliary leakage, bleeding, wound bleeding, abdominal
collections, biliary peritonitis, and pancreatitis wound
infection, were considered a Complication. Post-
operative mortality was defined as the number of 
fatalities that occurred within a period of 30 days of
treatment. The term "post-operative morbidity" refers
to the occurrence of any procedure-related problems in
the first 30 days after surgery. Surgical complications
were classified using the Clavien-Dindo system. A full or

Figure 1 - Operative photograph of one of our cases, 
creation of end to side - hepaticojejunostomy (blue arrow)

218 Surgery, Gastroenterology and Oncology, 28 (4), 2023

Mohamed Abdelbar Mohamed et al



partial incision was necessary for drainage of infected
wounds, such as those in the T-tube tract (17).

To gauge the general health of our patients, we
administered the Short Form-36. It's beneficial since it's
a standardized, unified, and straightforward method for
gauging quality of life. Self-reporting by patients has
made these instruments popular. There are a total of 36
questions on it, and each of the eight scaled scores 
represents a weighted average of those 36 questions.
The eight categories are vitality, physical ability, physical
pain, perceptions of overall health, physical role 
functioning, emotional role functioning, social role
functioning, and psychological or emotional well-being.
An identical 0-100 scale is generated from each scale.
The more disabled one is the lower their score. A score
of zero indicates complete disability, whereas a score of
100 indicates complete absence of disability (18). 

Comprehensive evaluations were conducted at
three, six, 12-, and 24-months following surgery,
encompassing clinical characteristics, results from 
biochemistry and radiological laboratory tests, and sub-
sequent activities both social and physical.

Statistical Package for the Social Sciences (IBM-SPSS
20.0) was used to analyze the data after it was imported
from the data collection spreadsheets. Quantitative data
is typically represented as mean ± SD for groups, while

qualitative data is typically represented as numbers 
and percentages. When comparing two categorical
variables, the chi-square test is typically utilized.
Normality analysis was conducted using Shapiro-Wilk
test. Variables with more than two groups were 
compared on independent continuous variables, One-
Way ANOVA was employed (if the data was normally
distributed) and the Kruskal-Wallis test was used (if the
data was not normally distributed). P-value < 0.05
denoted statistical significance.

IRB approval was obtained from the Medical Ethic
Committee, Faculty of Medicine, XXX University
(XXX.U./830/9/23). The study was carried out in accor-
dance with the Helsinki Declaration guidelines (19) and
in line with STROBE checklist for research ethics. The
title and objectives of the study were explained to 
them to ensure their cooperation. A written informed
consent was obtained from the patient before the 
participation in the study. All collected data was 
confiential and was used for the purpose of scientific
research only. Every research participant had the 
complete right and freedom to withdraw at any time
from the study without any consequences on the 
medical service provided.

RESULTS RESULTS 

The present investigation consisted of a non-
randomized clinical trial (N-RCT) involving a cohort of 80
patients who had been diagnosed with bile duct injury.
These patients were selected based on meeting 
specific inclusion and exclusion criteria. Among the 
participants, 60 patients (75%) were referred from 
private clinics and central hospitals, while the remaining
20 patients (25%) were diagnosed with bile duct 
injury at our tertiary centre, specifically the surgical
department of the faculty of medicine at XXX University
(tables 1,2 and fig. 3). Table 3 evidenced the presence
of a highly significant difference between the groups
investigated with respect to hospital stay per day, with
the combined group having the longest average 
hospital stay "median (IQ range) =17 (14-20)" in days
while least amount of time in endoscopic group
"median (IQ range) =4(3-4)" in days. Also, the success
rate in the endoscopic and surgical groups was 100%,
while in the radiological and combined group was
80% as described in fig. 4.

The radiological and endoscopic groups had higher
quality-of-life scores than the surgical and combination

Figure 2 - Operative photograph of one of our cases, 
entero-enterostomy (jejuno-jejunal) (blue arrow)
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groups, with very significant differences between 
the patient groups in terms of (psychological health,
physical health, social status, and body pain score).
According to our research, patients with bile duct injury
who are treated non-surgically report higher levels of
happiness and better social interactions, as well as
reduced physical pain (table 4 and fig. 5). 

DISCUSSION DISCUSSION 

As bile leaks into the peritoneal cavity, bile ascites
forms, and if left untreated, can cause peritonitis, 
sepsis, cholangitis, or an external biliary fistula, BDIs are
typically discovered in the postoperative period. Most
patients report generic symptoms like vague abdominal
pain, nausea, vomiting, and a low-grade fever. The
patient may show jaundice and/or cholangitis some-
time after the onset of stricture (20). Long-term QoL (as
measured by the SF-36) was found to be lower in 
individuals who underwent BDI reconstruction with 
a HJ compared to those who underwent cholecystec-
tomy without BDI reconstruction. QoL was also nega-
tively affected by HJ compared to BDI patients who
underwent drainage, sutures, or endoscopy for their
condition. 

Booij et al. observed that patients with HJ and the
vast majority of injuries referred to a tertiary hepato-
biliary center were less satisfied with their QoL after
receiving endoscopic and/or percutaneous treatment,
with both studies finding a drop in PCS but no 
difference in MCS (21). According to a recent meta-
analysis, the results of published research on QoL 
following BDI are still contradictory, with half indicating
worse QoL and half showing equal QoL (16). Major 
BDI and nonsurgical therapy were found to be two
potential contributors to diminished QoL. The former is
consistent with the results of the current investigation,
which links the need for HJ to lower QoL over the long

term. After final biliary reconstruction, Otto et al found
that 199 patients' QoL improved, while those with 
post-cholecystectomy inflammatory problems fared
worse (22). 

Among the cases analyzed, we observed that the
mean age was 46 (±15 SD) with a range of 57-69, that
13 (43.3% of the total) were male and 17 (56.7% of
the total) were female, that 40% had hypertension,

Table 1 - Distribution of Demographic data in the studied cases
(n=80)

Age (years)
Min. – Max. 29 – 73
Mean ± SD. 49.27 ± 11.97

Sex No. %
Male 26 32.5
Female 54 67.5

Comorbidity No. %

Hypertension 26 32.5

Diabetes 20 35.0

Obesity 46 57.5

Cirrhosis 4 5.0

SD: Standard deviation 

Table 2 - Interventions prevalence distribution among cases analyzed
(n=40)

Intervention Types No. %

Endoscopic approach 30 37.5
Sphincterotomy With stenting 26
Pneumatic dilatation of stricture post cholecystectomy 
and serial stenting 4

Surgical approach 20 25.0
Repair over T-tube 4
Simple repair 2
HJ (Hepatico-jejunostomy) 14

Radiological approach 
(Percutaneous pigtail drainage) 10 12.5

Combined approach 20
PTD + hepaticojejunostomy 12
PPD +ERCP 8 25

Figure 3 - Pigtail (blue arrow) drainage of post-cholecystectomy bile
collection in one of our cases 

Figure 4 - Descriptive analysis of duration of hospital-stay
in the studied population
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Endoscopy Surgery In Radiology Combined p-value
(n=30) (n=20) (n=10) (n=20)

No. % No. % No. % No. %

Outcome
Success 30 100.0 20 100.0 8 80.0 8 80.0 0.144
Failed 0 0.0 0 0.0 2 20.0 2 20.0

Need for further intervention
Yes 4 13.3 0 0.0 2 20.0 2 20.0 0.530
No 26 86.7 20 100.0 8 80.0 8 80.0

Hospital-stay (days): 4 11 9 17
Median (IQ range) (3-4) (10-12.25) (7-18.5) (14-20) <0.001**

IQR: Inter quartile range. p: p-value for contrasting the patients under study. 
**: Statistically significant at p < 0.01

Table 3 - Descriptive analysis of 
outcome in the studied population

(n=40)

Endoscopic Surgery Radiological Combined p-value*
(n=30) (n=20) (n=10) (n=20) 

Median (IQ range)

Psychological wellbeing 83 (80-90) 55 (53-57.75) 87 (81-89) 45 (43-46.75) <0.001

Physical health 88 (77-90) 55 (49.75-55.25) 88 (83.5-89) 50 (48-51.75) <0.001

Social well being 80 (79-80) 50 (49.5-50) 82 (80-84) 52 (50.5-53.5) <0.001

Body pain rating 44 (44-56) 83.5 (76.75-89) 44 (40-46.5) 90 (88-91.75) <0.001

IQR: Inter quartile range p: p-value for comparing between groups in median difference*Kruskal Wallis test:
Statistically significant at p < 0.001. 

Table 4 - Descriptive analysis of 
quality of life in the studied patients

(n=40)

Figure 5 - Descriptive 
analysis of QOL variables 

in the studied patients

40% were obese, and that 6.7% had cirrhosis. There
were 36 males and 64 females, with an average age is
45.41±11.5 (from 19 to 67) years, as shown by Aziz et
al. (23). Sixty-nine patients had coexisting conditions;
among them were 27 patients with liver cirrhosis, 24
with obesity, and 18 with abdominal surgery.

According to the results of this study, endoscopic 
procedures accounted for 50% of interventions, 
surgical procedures for 33.3%, and radiographic 
procedures accounted for 16.7%. Aziz et al (23)
showed that 29 (29.6%) patients who were not 
surgically treated were managed on an elective basis.

Surgery, Gastroenterology and Oncology, 28 (4), 2023 221

Effect of Different Bile Duct Injuries Treatments on Life Quality



Mohamed Abdelbar Mohamed et al

The percutaneous draining of the abdomen has been
observed to be effective in managing Type A injuries,
with a success rate of 7.7% and ERCP and stenting
(45.6%) were the most common procedures followed
by ERCP and stenting (8.3%) and ERCP in patients with
Type C and D injuries. In addition to the 72 patients
who underwent Roux-en-Y H.J. surgery (73.4%), Booij
et al, (21) discovered that the definitive therapeutic
approach has been identified for 398 patients (49.8%)
was an endoscopic intervention, 272 patients (34.0%)
underwent surgery, and 96 patients (12.0%) 
underwent radiological intervention.

The main method for treating BDI is using biliary
stent therapy yielded a success rate of 15 out of 17
patients, demonstrating no instances of stenosis or
leakage, as reported by Khalaf et al (24). The Roux-en-Y
procedure was used successfully in all but two patients,
who needed additional surgery to fix the problem
(stent migration). The duration of the operation and the
patient's stay in the hospital were both noticeably
lengthened. Through this research, we found that the
endoscopic group experienced considerably fewer
problems than the radiological and surgical groups 
(p = 0.002). 

In their study, El-Shafei et al, (25) found a higher
incidence of complications in the surgical group
(53.8% compared to 20% in the endoscopic group; 
P = 0.05) relative to the endoscopic group. The results
of this study showed that the endoscopic group had a
marginally higher quality of life than the radiological
and surgical groups, but this difference was only 
significant in the domain of mental health (p = 0.04).

Moreover, Booij et al, (21) conducted a study 
comparing the SF-36 scores of patients who underwent
surgery to those who underwent endoscopy. The
results showed that patients who underwent surgery
had considerably lower SF-36 scores (median 46.3, IQR
36.3-54.7) compared to those who received endoscopy
(median 53.9, IQR 44.3-57.6); the difference was 
statistically significant with a p-value of less than 0.05.

Also, Mental, and physical QoL were found to be
equally unsatisfactory whether patients treated with
endoscopy or (major) surgery (26). 

This study has some limitations, such as a limited
sample size, which may have an impact on our results;
therefore, larger sample size studies are required to
confirm our findings.

CONCLUSION CONCLUSION 

Non-surgical management yields better physical,
social, and emotional outcomes than surgical interven-
tion, with a lower pain scale as a result. For these 
reasons, we advocate for a conservative approach to
bile duct injuries and call for the decision to operate to
be made by a multidisciplinary team rather than a 
single physician because of the negative impact it can
have on a patient's quality of life.
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