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ABSTRACT
Bile leakage in abdominal drain after cholecystectomy is reported to close spontaneously without any intervention. The aim of this
systematic review was to find out the amount and source of bile leaks that can be closed spontaneously and various factors associ-
ated with this closure. A systematic search of PubMed, Google Scholar, and Cochrane under preferred reporting items for systematic
reviews  and  meta-analyses  (PRISMA)  guidelines  was  performed.  Ten  studies  were  finally  included  in  the  review.  Five  studies  were
found from India, two from Pakistan, and one each from Mexico, Nepal, and Romania. Maximum volume of bile reported to close spon-
taneously was 500 ml per day and took seven days to close. Overall 66.6% cases of bile leaks were laparoscopically operated. Bile
leakage in abdominal drain after cholecystectomy up to 500 ml per day closes spontaneously in a week time provided patient has no
major ductal injury and peritonitis.              
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INTRODUCTION

Bile leakage after cholecystectomy is a serious complication
and carries significant morbidity and mortality.1-3 It may be seen
after simple or difficult cholecystectomy and both after laparos-
copic  or  open  cholecystectomy.1,4  However,  bile  leakage  is
reported  more  after  difficult  and  laparoscopic  cholecystec-
tomy.4-7 Postoperative bile leakage can be caused by unrecog-
nised injury to extra hepatic biliary tree during surgery, leakage
from cystic duct stump, leakage from gallbladder remnant after
partial cholecystectomy, leakage from accessory duct or liver
bed.1,8 Most common presentation of postoperative bile leakage
is biliary peritonitis and biloma formation.5,7 Pain abdomen and
fever are predominant symptoms however patient may have
jaundice, vomiting, and tachypnoea depending upon the nature
of injury and septic load.2,9 Treatment in modern era is minimally
invasive starting from percutaneous aspiration of biloma under
ultrasound or CT guidance and drain placement. This is followed
by magnetic resonance cholangiopancreatography (MRCP) to
find out the site of bile leak and if necessary endoscopic retro-
grade cholangiopancreatography (ERCP).10,11

Correspondence  to:  Dr.  Muhammad  Tahir  Ghani,  Depart-
ment  of  Surgery,  Aero  Hospital,  Wah  Cantt,  Pakistan
E-mail:  doctortahir226@gmail.com
.....................................................
Received: October 02, 2023;  Revised: February 18, 2024;
Accepted:  May  12,  2024
DOI:  https://doi.org/10.29271/jcpsp.2024.09.1084

ERCP has revolutionised the treatment of postoperative biliary
leakage and open surgery is seldom carried out which carries
significant morbidity and mortality. In majority of cases, ERCP
and  stent  insertion  with  or  without  sphincterotomy  is  the
definite treatment.11,12

There is another group of patients who present with bile leakage
in abdominal drain which was inserted during cholecystectomy.
Although routine drain placement after cholecystectomy is not
recommended and many studies suggest  that  routine drain
placement  after  cholecystectomy  is  associated  with  more
complications and prolongs hospital stay.13-15 However, during
difficult cholecystectomy when extensive dissection is carried
out, surgeons still use subhepatic drains to avoid intra-abdom-
inal collection of bile or blood.16 Patients who present with bile
leakage in abdominal drain, may not have any abdominal symp-
toms as drain serves as controlled biliary fistula. Many studies
suggest that bile leakage in these cases stops spontaneously
over time provided that there is no major injury to the extra
hepatic biliary tree.6,17  Such patients in developed world are
again treated by ERCP and stenting which reduces pressure
gradient between common bile duct and duodenum and fastens
the recovery.12,18

This spontaneous closure of bile leak in abdominal drain is a
blessing in disguise in poor resources, underdeveloped coun-
tries where ERCP facilities are not readily  available and are
costly as well.19  However, there are no strict guidelines avail-
able  on the amount  and nature of  bile  leakage that  can be
expected to close spontaneously. The aim of this systematic
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review was to find out the amount and source of bile leakage
that  can be managed conservatively  and expected to  close
spontaneously in abdominal drain after cholecystectomy. Also,
various  factors  associated  with  the  success  of  conservative
treatment will be explored. This review will help surgeons in
developing the word to confidently wait for bile leak to close
spontaneously where ERCP facilities are not readily available.

METHODOLOGY
This systematic review was conducted as per preferred reporting
items for systematic reviews and meta-analyses (PRISMA) guide-
lines.20 PubMed, Google Scholar, and Cochrane databases were
searched  between  15th  and  30th  January  2023.  Following
keywords including bile leak, biliary leak, abdominal drain, chole-
cystectomy, difficult cholecystectomy, and subtotal cholecystec-
tomy were searched for in each database (Figure 1). First two
authors separately searched and screened the studies and no
conflict was noted during the research process. All retrospective,
prospective studies, clinical trials, case reports, and randomised
clinical trials were included. Only studies with free full-text and
English language were selected. All cases of cholecystectomies,
whether  open  or  laparoscopic  or  lap  converted  to  open,
performed electively or in an emergency after which bile leakage
was observed in abdominal drain after cholecystectomy were
included in the study. Those cases in which abdominal drain was
inserted  after  aspiration  of  biloma  under  ultrasound  or  CT
guidance were also included in the study. All those cases were
selected in which bile leakage stopped spontaneously without
any intervention. Corresponding authors of the studies, where
additional information was needed, were contacted through E-
mail or telephone. Only those studies were included in which bile
volume and duration of stopping of bile were clearly mentioned
and information was received from corresponding author. All
cases where extrahepatic biliary tree was damaged peropera-
tively were excluded. The cases in which ERCP was performed to
treat bile leak were excluded as well. Studies in which volume
and duration of bile from drainage until stoppage were not clearly
mentioned were excluded as well.

RESULTS

Ten studies met the inclusion criteria to be included in this syste-
matic review. Five studies from India, two from Pakistan, and
one each from Mexico, Nepal, and Romania were found. Four
retrospective  observational,  four  prospective,  and  two  case
reports  were  included  (Table  I).  Most  recent  spontaneous
closure of bile was reported in a case report from Mexico in 2022
while  the  oldest  study  was  conducted  in  Romania  in  2003.
Maximum volume of bile reported to close spontaneously was
500 ml and took 7 days to close. Maximum time duration for bile
leak to close was 4-34 days (range) and was noted in a study
conducted by Pandit et al. in Nepal in six patients.6 All these
patients presented with biloma formation and it was drained
percutaneously  and  drain  placed.  Asif  et  al.  from  India
mentioned that the maximum time duration for bile to close was
18 days in abdominal drain.21 Six studies mentioned the percent-
ages of laparoscopic or open cholecystectomies in patients with

bile leaks. These percentages when combined, showed that
overall 66.6% cases of bile leaks were laparoscopically oper-
ated while 33.4% were operated for open cholecystectomies
(Table II). Four studies showed more cases of bile leaks that
were laparoscopically operated than open while two studies
had  more  leaks  in  the  open  cholecystectomy  group  than
laparoscopic.

Figure 1: Prisma flow diagram.

DISCUSSION

Bile leak in abdominal drain after cholecystectomy is a serious
complication  and  has  many  potential  causes.7,8,10  It  may  be
because of unrecognised injury to biliary tree during surgery or
may  be  because  of  thermal  injury  to  biliary  tree  that  may
present after a few days of cholecystectomy.10,29 Other common
causes include leakage from cystic duct stump, leakage from
accessory duct, leakage from gallbladder remnant after partial
cholecystectomy or leakage from liver bed.1,8,30 Such patients
may not have sign and symptoms of biliary peritonitis and the
only presenting complaint is bile in abdominal drain. In devel-
oped countries where modern endoscopic facilities are readily
available, treatment of such patients is ERCP and stent insertion
after localisation of the site of biliary injury by MRCP.10,11,18  ERCP
reduces pressure gradient between CBD and duodenum and
lessens the bile drain and recovery is early.7,18
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Table I: Summary of the included studies.

Study authors Country Year of
publication

Type of study No. of
total
bile
leaks

Leaks
closed
spont.

Max. vol.
closed
spont.

Max. days
to close

Lap.
chole

Open
chole/
converted

Asif et al.21 India 2018 Prospective 07 07 120ml 18 140 80
Ahmed et al.22 Pakistan 2020 Retrospective 05 04 400ml 14 48 0
Chatterjee et al.23 India 2013 Case report 02 01 200ml 09 02 Nil
Duka et al.24 Romania 2003 Retrospective 34 19 300ml 10 9,542 184
Goswami et al.25 India 2017 Prospective 20 10 500ml 07 405 785
Hadi et al.26 Pakistan 2016 Prospective 4 4 <300ml 05 101 09
Kishore et al.17 India 2016 Retrospective 25 7 <500ml 07 146 195
Pandit et al.6 Nepal 2020 Retrospective 18 7 200ml (4 - 34)

days
11 days
mean

15 03

Roy et al.27 India 2020 Prospective 110 70 ≥100 ml 07 1436 49
Saveedra et al.28 Mexico 2022 Case report 01 01 <200 ml 05 01 -
NR: Not reported, Spont: Spontaneously, Vol: Volume.

Table II: Summary of the studies included.

Study authors No. and percentage leak lap chole No. and percentage leak open chole Type of surgery
Asif et al.21 5 (3.57%) 2 (2.5%) Lap and open cholecystectomies
Ahmed et al.22 5 (10.4%) Not done Lap partial cholecystectomy
Chatterjee et al.23 01 Nil Lap cholecystectomy
Duca et al.24 17 (0.17%) 2 (1.08%) Lap and open cholecystectomies
Goswami et al.25 7 (35%) 13 (65%) Lap and open cholecystectomies
Hadi et al.26 NM NM Lap and open cholecystectomies
Kishore et al.17 7 (4.8%) 18 (9.2%) Lap and open cholecystectomies
Pandit et al.6 83.3% 16.7% Lap and open cholecystectomies
Roy et al.27 76.19% 9.52% Laparoscopic and open cholecystectomies
Saveedra et al.28 01 Nil Subtotal cholecystectomy
Chole: Cholecystectomy, NM: Not mentioned, NA: Not applicable.

Although modern diagnostic and therapeutic facilities such
as MRCP and ERCP localise the site of the bile leak and help
in early closure of leak respectively, many studies suggest
that such bile leaks in abdominal drain close spontaneously
without any intervention.22-25,31-33

The  facilities  of  ERCP  have  improved  in  developing
countries as well but still, they are not widely available and
are costly as well.19,31 Ten studies were found in which the
patients with post-cholecystectomy bile leak were managed
conservatively  with  wait  and  see  policy  with  abdominal
drains without any intervention. Out of the ten studies, five
were  from India,  two from Pakistan,  and one was  from
Nepal, which are poor resource third-world countries and
facilities of ERCP in the countries are limited and costly.
Only  one  study  each  from  Romania  and  Mexico  were
included. Pandit et al. in his study conducted in Nepal, has
mentioned  that  those  patients  who  were  managed
conservatively  with  drain  were  offered  ERCP  at  far  distant
centres which were costly but they refused to travel and
afford the expenses.6 Chatterjee et al.’s study conducted in
India also reported that the patient refused to go for ERCP
due  to  financial  issues  and  opted  to  wait  for  controlled
biliary  fistula  to  close.23

The amount of bile that can be closed spontaneously is a
matter of debate. In a study conducted by Goswami et al. in
India, 14 out of 20 patients with post-cholecystectomy bile

leak  were  managed  without  any  intervention  with
controlled external  biliary fistula.25  In this study,  maximum
amount  of  500  ml  bile  per  day  was  found  to  close
spontaneously and it took 7 days to close. In another study
conducted by Kishore et  al.  in  India,  56% patients  with
postcholecystectomy bile leaks were managed without any
intervention with simple abdominal drains and a maximum
of  500  ml  daily  output  of  bile  in  abdominal  drain  was
recorded and took 7 days to close.17

The bile that closes spontaneously either leaks from cystic
duct  stump,  small  accessory  duct,  liver  bed,  and  other
smaller  source.6 ,26 ,27  Major  ductal  injuries  that  go
unrecognised  during  surgery  and  present  as  bile  in
abdominal  drain  are  seldom  closed  with  conservative
means  and  require  intervention  in  the  form  of  ERCP,
stenting after confirming the site of biliary injury by MRCP.
Kishore et al. mentioned that six drains that continued to
drain bile beyond 2 weeks showed ductal injuries on ERCP
later.17 The maximum time for bile to close spontaneously
was found in a study conducted by Pandit et al., in which
the  maximum  time  reported  for  biliary  fistula  to  close  is
4-34 days (range) with a mean of 11 days.6 The patients
where biloma aspiration was performed and drains were
placed  percutaneously,  took  longer  to  close  than  the
patients where drains were placed peroperatively. Asif et
al.  in India, reported that the maximum time for bile to
close was 18 days in one patient.21 However, if bile leakage
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continues  in  abdominal  drain  beyond  2  weeks  without
significant  reduction  in  volume,  major  ductal  injury  should
be  suspected  and  MRCP  followed  by  ERCP  should  be
performed to diagnose and treat the injury.

This review revealed that the incidence of bile leakage after
cholecystectomy  was  collectively  more  common  after
laparoscopic  than  open  cholecystectomy.  Overall  66.6%
cases of  bile  leaks were laparoscopically  operated while
33.4% were operated as open cholecystectomy. However,
few  studies  showed  that  the  bile  leakage  was  more
common after the open cholecystectomy than laparoscopic.
Study conducted by Kishore et  al.  in  India  showed that
more  cases  of  bile  leaks  were  operated  by  open  than
laproscopic (9.2% >4.8%) means.17 In a study conducted by
Pandit et al., out of 18 cases of bile leaks, 15 (83.7%) were
found to be operated laparoscopically.6 Goswami et al. in his
study reported 20 cases of bile leaks in which 7 (35%) were
operated laparoscopically while 65% cases were operated
as open cholecystectomy.25 In a study conducted by Asif et
al. in India, the incidence of bile leak in laparoscopic and
open cholecystectomy did not  show statistically  significant
difference  (3.5%  vs.  2.5%).21  Patients  who  presented  with
biloma  formation  after  cholecystectomy  were  treated
initially by percutaneous drainage under ultrasound or CT
guidance and drain placement as well.34 Such patients may
not  need  ERCP  or  any  other  intervention  later,  if  they
develop low output controlled biliary fistula which will close
spontaneously. In the study conducted by Pandit et al., six
patients  presented  with  biloma  formation  postcholecys-
tectomy who were managed by percutaneous aspiration of
biloma and drain placement.6 All six patients settled with
drain as they had low output fistula which closed in a week
time and none required the ERCP or any other intervention.
If conservative management of biliary leakage is planned, it
is important that the common bile duct is distally clear of
stones  or  any  obstruction  and  bile  flows  freely  in  the
duodenum.  MRCP is  non-invasive  diagnostic  modality  to
clearly  define  the  nature  of  injury  to  biliary  tree  and  to
detect  stones  in  bile  duct.32,33  In  developing  countries,
occasionally clinicians have to rely on basic clinical findings
and cheaper investigations, such as abdominal ultrasound
and liver function tests to confirm biliary tree status.19

Routine drain placement after cholecystectomy is no longer
recommended.13-15 Studies suggest that surgeons still prefer
subhepatic  drain  placement  after  difficult  cholecystectomy
when there is extensive dissection and adhesiolysis carried
out during the surgery, although evidence to support drain
placement is lacking.35,36 Asif et al. placed abdominal drains
in  all  patients  undergoing  difficult  cholecystectomy  as  a
routine  protocol  in  their  hospital.21  In  difficult  situations
when Calot’s triangle dissection is not possible, surgeons
have to perform subtotal or partial cholecystectomy which

is  associated  with  more  complications  including  post-
operative bile leak and the surgeons prefer to place drain in
gallbladder fossa after surgery.37,38

CONCLUSION

Bile leakage in abdominal drain after cholecystectomy can
close  spontaneously  without  any  intervention  provided
patient has no major ductal injury, no peritonitis, and the
CBD is distally clear. Bile leakage up to 500 ml per day may
serve as controlled biliary fistula and closes in a week’s time
in the absence of above mentioned conditions.
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