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W ABSTRACT

Objective: To monitor the management and outcomes of bile duct injuries following laparoscopic cholecystectomy.

Methodology: This retrospective case series study was conducted from June 2020 to October 2021 in the
Department of Hepato-Pancreatico-Biliary and Liver Transplant Surgery, Bahria International Hospital Lahore. A
non-probability convenient sample technique was used to include 11 patients referred to our center after iatro-
genic bile duct injuries (BDI) during cholecystectomy.

Results: All 11 patients (100%) included in the study had iatrogenic extrahepatic biliary duct injuries during their
primary surgery for symptomatic gall stones, with 4 patients (36%) having type E injury, 4 (36%) having type A
leak, and 3 patients (27%) having type D leak according to the Strasberg classification. Endoscopic management
was utilized in 6 patients (55%) with type A and D injuries, while the percutaneous intervention was used in 1
patient (9%), and hepaticojejunostomy was performed in 3 patients (27%). One patient (9%) developed secondary
biliary cirrhosis and was advised for a liver transplant.

Conclusion: Laparoscopic cholecystectomy is a generally safe procedure, but it can result in bile duct injuries.
Suspected or diagnosed cases of bile duct injuries require referral to a specialist center for proper management.
The treatment of such injuries is complex, and inadequate management can lead to secondary biliary cirrhosis

and liver failure.
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B INTRODUCTION

Laparoscopic cholecystectomy (LC) was performed
in 1985 by Erich Muhe." In recent decades, LC is now
one of the most common kinds of surgery done all over
the world. A systematic review found that there is no
big difference between laparoscopic and open chole-
cystectomy in terms of morbidity and death. One of
the known problems that can happen after LC is bile
duct injury, which happens in about 0.8 of every 1000
cases. Injury to the bile duct can be dangerous and
lead to long-term problems like biliary strictures, bile
leaks, cholangitis, and secondary biliary cirrhosis.? The
major causes of bile duct injury following LC include
misidentification of the common bile duct and common
hepatic duct or aberrant hepatic duct. Poor surgical
technique, anatomical variations, and poor visualiza-
tion can also contribute to bile duct injury during LC.
Several risk factors can increase the likelihood of hile
duct injury during LC. Thermal damage to the bile duct
can occur during dissection or electrocautery, which
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can lead to bile duct injury. Inadequate application of
metal clips can also cause bile duct injury by causing
ischemia or necrosis of the bile duct. Excessive traction
on the cystic duct or gallbladder, and bleeding in the
Calot's triangle are other factors that can contribute
to bile duct injury. It is critical for surgeons to have a
thorough understanding of the anatomy and exercise
caution during the procedure to minimize the risk of
bile duct injury. Proper identification of critical struc-
tures and careful dissection are crucial to prevent bile
duct injury. Prompt recognition and appropriate man-
agement of bile duct injury can help minimize the long-
term complications.® Various classifications have been
developed to categorize bile duct injuries (BDI) before
and after the laparoscopic era. However, the Strasberg
classification of BDI is considered the most complete
and user-friendly. This classification system provides a
standardized framework for the assessment and man-
agement of BDI, based on the level and extent of the
injury.

H 103


https://crossmark.crossref.org/dialog/?doi=https://doi.org/10.54079/jpmi.37.2.3127&domain=pdf&date_stamp=2017-01-14H%C2%B6%E2%80%A6E%C3%A5%C3%95%C3%B6%EF%BF%BD


Management of bile duct injuries after laparoscopic cholecystectomy: A retrospective single-center study

The management of BDI requires a mul-
tidisciplinary approach involving gastroenter-
ologists, radiologists, and surgeons. Treating
complicated cases of BDI can be a real chal-
lenge for the surgeon. Early recognition and
appropriate management of BDI are crucial
to prevent long-term complications such as
cholangitis, biliary cirrhosis, and end-stage
liver disease. The treatment approach for
BDI depends on the type and severity of the
injury, as well as the patient's overall health
status.

In cases of mild BDI, conservative man-
agement with close monitoring may be suf-
ficient. However, more severe cases may
require surgical intervention such as a bil-
iary-enteric anastomosis, bile duct recon-
struction, or liver transplantation. Treatment
may also involve the use of percutaneous
drainage, endoscopic retrograde cholan-
giopancreatography (ERCP), and stenting.*
Endoscopic management of bile duct inju-
ries (BDI) typically involves endoscopic retro-
grade cholangiopancreatography (ERCP) and
stenting. During ERCP, a flexible endoscope
is used to access the bile ducts, and a con-
trast agent is injected to identify the site and
extent of the injury. Stents can then be placed
to maintain bile flow and promote healing of
the injured duct. The choice of endoscopic
management technique depends on the
location and severity of the BDI, as well as
the patient's overall health status. ERCP is
typically preferred for injuries located in the
common bile duct or proximal hepatic ducts,
while PTC is preferred for injuries located
more distally in the intrahepatic bile ducts.®
If endoscopic management of bile duct in-
juries (BDI) fails or is not suitable, surgical
intervention may be necessary. One com-
mon surgical intervention for BDI is hepati-
cojejunostomy, which involves the creation of
a new connection between the injured bile
duct and the jejunum (part of the small in-
testine). This allows bile to flow directly into
the small intestine, bypassing the site of the
injury.
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In cases where patients develop recur-
rent secondary biliary cirrhosis due to long-
standing recurrent biliary obstruction and
sepsis, liver transplantation may be neces-
sary. Liver transplantation can provide a de-
finitive treatment for patients with end-stage
liver disease and can improve their quality of
life. However, it is @ complex procedure and
should only be considered after a thorough
evaluation by a transplant team. Early iden-
tification and prompt treatment of bile duct
injuries can help prevent the development
of such complications and the need for liver
transplantation.”

This study aims to discuss the clinical
manifestations following BDI and our strat-
egy of management.

B METHODOLOGY

This case series was carried out in De-
partment of Hepato-Pancreatico-Biliary and
Liver Transplant Surgery, Bahria Internation-
al Hospital Lahore from June 2020 to Oc-
tober 2021 after obtaining ethical approval
from Institutional review board. We collected
the data of patients who had iatrogenic BDI
following LC from June 2020 to October
2021, and were referred to us as a special-
ist Hepato-Pancreato-biliary (HPB) and liver
transplant (LT) unit. The ethical approval was
sought from Institutional Review Board (IRB)
of our institute. Using consecutive sample
technique, 11 patients were selected for
this study who were referred to our center
after iatrogenic bile duct injuries (BDI) during
cholecystectomy. Included criteria include all
those bile duct injuries who had history of
laparoscopic bile duct injury done outside
our hospital and were referred to us. All those
patients on presentation to our hospital had
sign and symptoms of local of generalized
peritonitis (abdominal tenderness, vomiting,
rebound tenderness, fever, leukocytosis,
vomiting).On  performing Magnetic Reso-
nance Cholangio Pancreaticgram (MRCP)
we found any bile duct injury according to

Strasberg classification.® All other patients
referred to us with suspicion of bile duct in-
jury but we observed no bile duct injury were
excluded from the study. Patients with age
more than 13 years and less than 60 years
were included in this study. Data was col-
lected from hospital record and documented
and analyzed in SPSS version 22. Variables
recorded were age, gender, duration of pre-
sentation after injury, post-operative com-
plications, clinical manifestations after BDI,
management plans and further follow up.

B RESULTS

In this study, 11 patients with the history
of iatrogenic bile duct injury following Lapa-
roscopic cholecystectomy were included . All
of these patients had iatrogenic extra hepatic
biliary tree ducts injury during their primary
surgery for symptomatic gall stones. Seven
(64%) patients were less than 40 years of
age and the median age was 38 years (28
to 56). Six (55%) patients were females. Al
eleven patients underwent LC for gall stones
disease at first, while conversion from lap-
aroscopy to open was performed in four
(36%) patients. Most of the patients present-
ed early with in four weeks of primary sur-
gery (n=9, 82%). All of the LCs during which
injuries took place were performed outside
our hospital. Injury were identified in two
patients within 1 week after index operation
and patient presented to us in same week
S hepaticojejunostomy was performed in the
same week by our team. The most common
clinical manifestation was jaundice (n=6,
54%), followed by bile leak (n=3, 27%) and
recurrent cholangitis (n=2, 18%). As per the
Strasberg classification, four patients (36%)
had type E leak, while four (36%) had type
A leak and three patients had type D (27%)
leak.

The commonest intervention was ERCP
done in nine patients. Six patients (55%)
were managed successfully with ERCP who
hadtype Aand D injuries. Those patients who
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Table 1: Overall management plan of all patients

Age (Years) Gender Symptoms Conversion to open* Type of Injury Management Planed
38 Male Bile Leak No Type-A ERCP Stenting
56 Female Recurrent Cholangitis Yes Type-E PTC
B9 Female Stricture/Jaundice Yes Type-E Hepaticojejunostomy
28 Female Bile Leak No Type-A ERCP Stenting
39 Female Stricture/Jaundice Yes Type-E Hepaticojejunostomy
52 Female Recurrent Cholangitis Yes Type-D Liver Transplant
45 Male Stricture/Jaundice No Type-A ERCP Stenting
55 Male Stricture/Jaundice No Type-E Hepaticojejunostomy
30 Female Stricture/Jaundice No Type-D ERCP Stenting
35 Male Bile Leak No Type-A ERCP Stenting
38 Male Stricture/Jaundice No Type-D ERCP Stenting

had failed ERCPs were subjected to PTC. One
patient (9%) was successfully managed with
the help of percutaneous transhepatic biliary
stenting (PTBS) as she had recurrent chol-
angitis due to biliary stricture at previously
made hepatico-jejunostomy. Surgical man-
agement including hepaticojejunostomy was
performed in 3 patients (27%). One patient
had complete transaction of bile duct after
laparoscopic cholecystectomy. Hepatico-je-
junostomy was performed within first week
of injury. Second patient had complete trans-
action of Common Hepatic Duct as shown in
percutaneous transhepatic cholangiography
(PTC) in Figure 1. ERCP was not success-
ful in this patient. PTC drainage was done
— initially followed by surgery for this patient.
270 ma\®/ Figure 2 is intra operative cholangiogram of
3026 mymin third patient showing complete transaction
of right hepatic duct (RHD) during LC while
CBD and Left Hepatic duct (LHD) was intact
in continuity.

Remnant stump of RHD was necrosed,
parenchymal transaction of the liver was
done to expose intrahepatic part of RHD
where hepatico-jejunostomy was performed.
One patient had Bile Duct Injury for which
hepatico-jejunostomy was made by primary
surgeon. Later on she developed anastomot-
; ic stricture leading to recurrent cholangitis.

ﬁ i She had multiple PTC attempts but failed.
Figure 2: Complete transaction of Right Hepatic Duct By the time she reached our center, she
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Figure 3: Management Protocol for Bile duct injuries

had developed secondary biliary cirrhosis.
She was advised liver transplant surgery.
On three months follow up, all patients are
satisfactory with their health and have no ab-
normalities in their liver functions. Table 1 is
showing overall outcomes of all the patients.
Our center management protocol is shown
in Figure 3.

W DISCUSSION

The most vulnerable period in a person's
life during which bacterial meningitis man-
ifests and causes serious consequences is
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during infancy. Since sepsis and meningitis
are the most common causes of neonatal
mortality, doctors must have a high index
of suspicion while treating newborns who
exhibit vague clinical symptoms. On how to
categorize meningitis and neonatal sepsis
in the postpartum period, there is no agree-
ment. According to the current study, the
majority of the participants in the study were
male (64.6 percent). According to Bhagat R
et al., 2015, the majority of the individuals
in their study on late-onset meningitis were
male as opposed to female. In contrast to the
current findings, Fredrick et al. claimed that

male is a minority group that was based on
the study (51 %).

According to earlier studies, sepsis af-
fected 36.4 percent of preterm infants and
49.2 percent of LBW newborns. Meningi-
tis, however, was noted in an earlier study
in 63.3 percent of LBW infants and 61.7
percent of preterm neonates'. The findings
of the present investigation are further sup-
ported by a study by Anjos da Silva et al.,"
Among their investigation, Jiang et al'® found
a strong correlation between meningitis in
newborns and low birth weight.
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Clinical signs and symptoms indicated
that 51.2% of newborns had poor feeding,
54.9% were lethargic, 42.7% had hypo-
thermia, and 53% had hyperthermia. The
findings of Bhagat R, et al'*, were used to
corroborate these findings, which showed
that lethargy and decreased oral feed were
present in 100% and 46.4% of the subjects,
respectively. In accordance with the current
findings, Laving et al'"identified feed intoler-
ance and lethargy as the two most prevalent
clinical characteristics of meningitis, both of
which were present in 73.3 percent and 60
percent of cases, respectively.

The current study found no significant
association between meningitis and ges-
tational age. The results of Fredrick et al®,
were in support of the observation that there
was no statistically significant difference in
gestational age. Mean gestational age was
38.8 weeks was (28-42 weeks). According
to a study conducted by Thomas E. et al'®,
16 percent of the pregnancies were under
36 weeks.

Out of total sample 57.3% had negative
blood culture. Blood culture was positive in
42.6 percent and 7.04 percent of patients
with meningitis and sepsis, respectively, ac-
cording to a prior study by Bhagat R et al',
and was found to be statistically substantially
linked with both conditions.

The results of earlier research on men-
ingitis prevalence in neonates by Visser et
al'®, and Tisukumara et al®®, supported the
52.4 percent meningitis prevalence found in
the current study. In another investigation,
meningitis incidence in was found to be 16
percent (Bhagat R et al™, Laving et al'’and
Anjos De Silva et al', both made a similar
observation. Biochemical data revealed that
64% of patients had elevated CRP levels and
61% had elevated total leukocyte counts.
CRP was not substantially linked with menin-
gitis. The results of earlier research by Fred-
rick DS et al®, showed that the mean CRP

was 54.4+38.6 and that meningitis was not
substantially associated with it.

Il CONCLUSION

LC is a considered as gold standard treat-
ment for gall stones however, it is associated
with complications like BDI. All patients with
suspicion or with diagnosis of BDI must be
referred to a specialist center for appropri-
ate management. The treatment of BDI is
complex and failure of treatment may cause
secondary biliary cirrhosis and liver failure.
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