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ABSTRACT
Introduction

Management of patients with suspected bile leak or bile
duct injury after laparoscopic cholecystectomy is challenging.
Early laparoscopy in these groups of patients will benefit in
terms of diagnostic as well therapeutic purpose.

Objective
This study is done to assess utility of early re-laparoscopy in

suspected bile duct injury in early postoperative period
following laparoscopic cholecystectomy.

Methodology

It is a descriptive study of all consecutive patients who
underwent diagnostic as well therapeutic re-laparoscopy
when required in suspected bile duct injury in early
postoperative laparoscopic cholecystectomy that is within
72 hours of presentation. Study was conducted over a
period from June 2019 to December 2020 at Kathmandu
medical College, Sinamangal, Kathmandu, Nepal. Re-
laparoscopic operative findings and therapeutic
intervention done were recorded.

Result

The mean age at presentation was 34.6 years and male to
female ratio was 1:1.8. During the study period, eleven
patients underwent re-laparoscopy out of which one had no
bile leak. Six out of ten were managed definitely in the same
time of re-laparoscopy. However, four patients underwent
definitive biliary reconstruction as they had already
undergone arteriographyin CT scan.

Conclusions

Early re-laparoscopy may be beneficial prior to detail
radiological investigations in suspected bile leak patients.
Early re-laparoscopy can be an effective diagnostic as well
therapeutic tool; and also it can help in planning for
definitive repairin later date.
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INTRODUCTION

Laparoscopic Cholecystectomy (LC) is one of the most
frequently performed procedures in gastrointestinal
surgery.' As there is widespread adoption of laparoscopic
cholecystectomy, there also increases the suspicion of bile
leak post operatively with classical symptoms like backache,
pain abdomen and features of biliary peritonism." Bile duct
injury after laparoscopic cholecystectomy is a major
complication that can prove to be life-threatening.’ Bile duct
injury is a grievous complication with high morbidity and
mortality, hence it needs to be prevented, and detected early
for better outcomes

In the hands of an experienced surgeon, the lifetime risk bile
duct injury following laparoscopic cholecystectomy for
gallbladder stones without acute inflammation has been
reported to be about 0.4%.’ There is always some substantial
risk of bile duct injury while performing laparoscopic
cholecystectomy.’ Therefore, the need to maximize surgical
safetyisalways overemphasized.

Various anatomical abnormalities of the biliary tract have
been reported hence intra-operatively, biliary anatomy
needs to be assessed with establishment of critical view of
safety. Though there is still no consensus to avoid bile duct
injury during LC, most surgeons agree with critical view of
safety and some surgeons advocate for intraoperative
cholangiogram as safety majors." Now-a days, Real-time
intraoperative imaging using indocyanine green (ICG) is
practiced to reduce the risk of bile duct injury by improving
visualization of the biliary tree during laparoscopic
cholecystectomy.’

Early identification of bile duct injuries following laparoscopic
cholecystectomy is crucial. The prognosis depends upon
timing of its recognition and type of injury. The management
of patients following bile duct injury is challenging which
requires skills of experienced hepato-biliary surgeons with
good collaboration with various disciplines.’

The aim of the treatment of bile duct injury is immediate
management of the associated sepsis, fistula and
obstruction of the biliary system primarily, sepsis, biliary
leaks and collections should be managed appropriately
followed by identification and categorization of the type of
major bile ductinjury.

The optimum management of patients with suspected bile
leak or bile duct injury after laparoscopic cholecystectomy is
very important. Early laparoscopy can provide diagnostic as
well therapeutic management in theses group of patients
with high index of suspicion.”

To improve the quality of life of laparoscopic bile duct injury
patients, early detection of bile duct injuries, complete
evaluation of the biliary duct, and appropriate surgical
management is necessary. Early re-laparoscopy not only
permits drainage of intraabdominal bile collection but also
helpsin detecting and controlling the site of leakage. Relying
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on the laparoscopic methods at later date not only improves
the patients quality of life but also helps in reducing the
patients morbidity.” Hence the aim of this study was to
analyze the role of early re-laparoscopy in bile leaks after
laparoscopic cholecystectomy in relation to further
investigation and definitive management.

METHODOLOGY

This was a descriptive study of a prospectively maintained
database. The data were prospectively collected and
entered into a database for analysis and included following -
preoperative, intraoperative, and postoperative variables.
All consecutive patients who underwent diagnostic as well
therapeutic early re-laparoscopy when required in
suspected bile leak after laparoscopic cholecystectomy over
a period from June 2019 to December 2020 at Kathmandu
medical College, Sinamangal, Kathmandu, Nepal
were included in the study. The same team of surgeons
performed all the surgeries (re-laparoscopy and proceed).
Inclusion criteria's in the study were previous laparoscopic
cholecystectomy done within 72 hours with symptoms of
backache, pain abdomen and/or features of peritonism
along with intra-abdominal collection noted in ultrasound
abdomen. Previous laparoscopic turned open surgery and
referred cases with laparoscopy done for more than 72
hours were excluded from the study. Classification of bile
duct injury was done with Strasberg classification followed
by definitive repair of the injury.

Demographic data and results of diagnostic and therapeutic
procedures before and after referral, including laboratory
data and imaging studies were obtained for all patients. All
patients' blood samples (complete blood count, liver
function tests, kidney function tests and serum amylase)
were assessed. All patients underwent ultrasonographic
assessment of the abdomen and pelvis. CT abdomen and
pelvis and/or MRI were not done routinely but were
assessed only of those who already had the imaging
available. Patients' variables like age; gender and indication
for prior surgery were recorded. Operative data and mainly
operative findings were recorded and analyzed.

It was ensured that participants were fully informed and
gave their free consent to participate in the study. Ethical
approval was obtained from the institutional review
committee of Kathmandu Medical College public Limited,
Kathmandu, Nepal. The study protocol conferred to the
ethical guidelines of the 1975 declaration of Helsinki.

For quantitative data, the results were expressed as the
mean +/- standard deviation (SD) and for categorical data;
the results were expressed as the number and percentage of
cases. Values are expressed as the means and ranges, or
percentages, when appropriate. All the information
collected from study population was entered in Microsoft
Excel 2013 and all data were analyzed using the Statistical
Package for the Social Sciences (SPSS) version 20.
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RESULTS

Over this study period (June 2019 to December 2020), 11
patients underwent diagnostic as well therapeutic re-
laparoscopy when required in suspected biliary peritonism
or with bile leak in early postoperative laparoscopic
cholecystectomy (within 72 hours).

The mean age of patients in this study was 34.6 years, with a
male: female ratio of 1:1.8. (Table 1) Among study population,
reason of undergoing laparoscopic cholecystectomy
primarily were acute cholecystitis in two patients (18.2 %),
chronic cholecysytitis in 7 patients (63.6 %), one patient had
gall bladder polyp (9%) and one patient had history of biliary
colic (9%). All patients underwent re-laparoscopy, umbilical
port was used as a camera port and if required additional
ports were placed for assessment. All patients were
operated under general anaesthesia.

Table 1. Patient Demographics, Perioperative Variables,

and Operative findings of Cases:

[ SN [Characterisics [  Value |
A. Patient Demographics (N=11)
Mean age 34.6
Sex (male: female) 1:1.8
B. Perioperative variables Number
(percentage)
Features of peritonitis with collection in abdomen 3(27.3 %)
noted in ultrasound abdomen
Pain abdomen and back pain with minimal 4(36.4 %)
abdominal collection in ultrasound
Pain abdomen and back pain with significant 2(18.2 %)
abdominal collection in ultrasound
Biliary content in drain with pain abdomen 2(18.2 %)
C. Operative findings: Number
(percentage)
1. | Bile leak from Duct of luschka 3(27.3 %)
2. | Cystic duct necrosis and slippage of clip 1(9.0 %)
(clip applied region)
3. | Right posterior hepatic duct linear tear 2 (18.2%)
4. | Major bile duct injury 4 (36.4%)
I Major bile duct injury without vascular 2
Il. | Major bile duct injury with vascular 2
5 Mild hemorrhagic collection (negative 1(9.0%)
laparoscopy)

Among them, Five patients were referred cases, all of which
had undergone CT abdomen and consequently underwent
re-laparoscopy. One of them had leak from Duct of luschka,
which was clipped and managed. Four of them had major
bile duct injuries requiring Roux en y Hepaticojejunostomy.
Two amongst them had vascular injury as well. One patient
had right hepatic artery injured and next had right posterior
hepatic artery injured but hepatic ischemia was none
apparent hence undergone biliary reconstruction only.

Among the remaining six patients, one had cystic duct clip
slippage noted on postoperative day two which was
managed with re-clippling of cystic duct at the junction. Two
patients had right posterior hepatic duct linear tear, which
was successfully repaired laparoscopically. Another one
patient had classical symptoms of bile leak and features
suggestive of intra-abdominal collection in ultrasonography
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of the abdomen, but on re-laparoscopy minimal hemorrhagic
fluid in gall bladder fossa was found. No mortality in the
series was found.

In our institution, total of 511 patients underwent laparoscopic
cholecystectomy for various indications over the study
period. Five (0.9 %) patients had bile leak which was
managed laparoscopically inthe same hospital admission.

DISCUSSION

In our study, out of the eleven enrolled patients, one had
negative re-laparoscopy. The re-laparoscopy for six out of
the remaining ten was proven to be not only diagnostic but
also therapeutic. These six patients were managed
laparoscopically with lavage, drain placement and definitive
repairifrequired.

Bile ductinjuryisrare, with anincidence of 0.3%t00.7% and
is mostly a result of misperception and misinterpretation of
the biliary anatomy. Though, bile duct injury is rare it can
lead to dreaded complications. *

The mostimportant and common cause of bile duct injury is
the failure to recognize the anatomy of the triangle of Calot.
Local anatomical abnormalities as well as the laparoscopic
“learning curve” of the surgeon are the most important
factors related to bile ductinjury.®

The local anatomical risk factors are important such as acute
cholecystitis, severe chronic scarring of the gallbladder, and
bleeding or excessive fat in the hepatic hilum .These factors
need to be handled gently by surgical expertise to prevent
bile ductinjury.

The critical view of safety and dissection within the triangle
of calot constitute the most commonly employed means of
preventing or reducing bile duct injury during laparoscopic
cholecystectomy. Some surgeons also practice intraoperative
cholangiogram in difficult cases to help delineate anatomical
structures. However, new imaging modalities like real-time
intra operative imaging, near-infrared fluorescent
cholangiography (NIFC) using indocyanine green (ICG) can
be utilized in difficult cases where the anatomy is unclear for
obtaining the good critical view of safety. "’

The optimal timing to do biliary repair has not been clearly
established. Once bile duct injuries are recognized earlier,
immediate management can be done with the surgical
expertise. The ease of management, operative risk, and
outcome of bile duct injuries vary considerably, and are
highly dependent on the type of injury and its location. **
During early postoperative period when there is suspicion
of bile leak or bile duct injury, laparoscopy is considered as a
diagnostic as well as therapeutic approach.” While
performing laparoscopy, thorough peritoneal lavage
followed by identification of bile leak site can be performed.
Small leak from luschka or other sources can be managed
with laparoscopy at the same time. With the help of lavage
and proper placement of drain, sepsis can be controlled.”"
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Some leaks from the bile duct can be managed with
Endoscopic retrograde cholangiopancreatography and
sphincterotomy, with or without biliary stenting. But leaks
from cystic duct stump, duct of luscka and small accessory
bile ducts can be managed with re clipping or suturing
during laparoscopy.”” During laparoscopy, reassessment of
the anatomy must be done then judicial thinking regarding
definitive repair, only placement of drain or referral of
patient to hepatobiliary surgeon should be made. Mere
placement of drain can also prevent from sepsis and can buy
time for radiological assessment and referral for definitive
repair. Inourseries, four referred patients had major biliary
injury and these entire patients had abdominal drain placed
in first surgery. These four referred patients had undergone
CT Scan of the abdomen at the time of presentation to our
hospital. Hence, they underwent early re-laparoscopy
followed by definitive repair. The utility of re-laparoscopy
among these patients was to assess condition of liver,
vasculobiliary status and bowel so that definitive surgery can
be performed through subcostal incision.

After a suspicious bile duct injury post cholecystectomy, re-
laproscopy can not only help to perform definitive repair
immediately but also to plan the required procedure at a
later date. ** Right hepatic artery (RHA) vasculobilary injury is
the most common vasculobiliary injury during
cholecystectomy(12%)."”** Ischemic atrophy induced by RHA
injury are usually mild symptomatic or asymptomatic which
can be managed on follow-up.*” Only around 10 percent of
patients with RHA injury develop clinically relevant hepatic
ischemia.””

Injury to RHA is usually too severe to repair and due to delay
inrecognition the repair of RHA is not possible usually. In our
series, two patients had vascular injury, which had non-
apparent hepatic ischemia on imaging as well per-
operatively, hence only biliary reconstruction was performed.
In referred cases, where video recording of primary surgery
is not available, re-laparoscopy can be used to assess and
plan for definitive surgery. Hence, re-laparoscopy can be
kept as one of first approach in the management algorithm
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in bile leaks or bile duct injury during laparoscopic
cholecystectomy. And also interdisciplinary cooperation and
early referral to an experienced center is crucial in the
management of suspected bile duct injuries patients.

CONCLUSION

The risk of bile duct injury in laparoscopic cholecystectomy
has been a major concern these days as the procedure has
become part of the surgical armamentarium. Our study
assessed the effectiveness of early re-laparoscopy among
suspected bile duct injuries cases. Early re-laparoscopy can
be the foremost step in the management algorithm of
suspected post cholecystectomy bile duct injuries. It can
definitely aid to identify bile duct injury, even helps in early
management by placement of drain and lavage; and also
plan for a definitive repair to be undertaken immediately or
at alater date. Hence early re- laparoscopy can be a safe and
effective modality in patients with suspected bile duct
injuries post laparoscopic cholecystectomy..

LIMITATIONS OF THE STUDY

This study had limitations, including a small number of
patients and data from only a single center. Thus, more
studies from multiple centers are needed to support our
conclusions.
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