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Management of postlaparoscopic cholecystectomy bile leakage:
in the presence of MRCP, when to send the patient to undergo
ERCP?
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Objective
The aim was to investigate cases of postlaparoscopic cholecystectomy (LC) bile
leakage and aim to check if endoscopic retrograde cholangiopancreatography
(ERCP) is mandatory for every patient or only for selected cases.
Patients and methods
The present study includes 35 patients who had a bile leak following LC and
subjected to conservative (nonoperative) management and had a patent biliary tree
and normal anatomy in the magnetic resonance cholangiopancreatography
(MRCP) study. Patients were distributed into two groups. Group A included 20
patients who did not undergo an ERCP, while the second group included 15
patients who underwent an ERCP from the start. The efficacy and outcomes of
both lines of management and the time needed to fistula closure were studied. Data
were collected, recorded, and statistically analyzed.
The results
In group A, conservative management succeeded in 18/20 of patients, while the
remaining two patients were sent to undergo ERCP due to a distressing bile
leakage after a time of conservative management. In group B, the first ERCP
failed to help in the cessation of bile leak in 2/15 patients (13%), so they underwent a
second ERCP. The mean hospital stay was higher (but not significant) in the non-
ERCP group, 5.19±4.72 vs 4.88±3.41 days in the ERCP group. The pain scores,
fever, and many other morbidities were higher in the ERCP group.
Conclusion
In post-LC bile leak, ERCP is not mandatory for patients who have a patent biliary
tree with normal anatomy in MRCP study. In these patients, ERCP is better to be
avoided as an initial step and should be restricted to the resistant cases.
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Introduction
Gallbladder surgery is considered as one of the most
common surgical procedures performed all over the
world by general surgeons [1]. Bile leakage is a well-
documented uncommon complication after
laparoscopic cholecystectomy (LC) and its causes are
generally divided into minor and major biliary injuries
[2]. The majority of bile leak arises from the stump of
the cystic duct or the duct of Luschka; however, it can
be due to an iatrogenic injury to the common bile duct
(CBD) or hepatic duct [3]. Bile leak may give rise to a
biliary fistula, subphrenic or subhepatic collection, and
generalized or localized peritonitis [3].

Obviously, this can be accompanied with considerable
morbidity or even mortality, especially if it is not
diagnosed and managed at an early phase [3]. Up to
the early 1990s, bile leaks were managed conservatively;
if the leak did not stop, a laparotomy was frequently
performed. However, with the improvement
Wolters Kluwer - Medknow
in percutaneous radiological drainage, endoscopic
retrograde cholangiopancreatography (ERCP), and
laparoscopic methods, bile leak could be managed in
a minimally invasive way with a probable reduction in
morbidity and mortality [1]. The objective of ERCP
intervention is to eliminate the pressure gradient
through the sphincter of Oddi, thus allowing better
flow of bile to the duodenum and permitting the leak
to stop [4].

Generally, ERCP is supposed to be safe and effective
with an experienced hand. However, the frequency of
post-ERCP complication differs broadly according to
the disease and the condition of the patient [5]. In a
prospective study that included 2347 cases from
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different hospitals, 9.8% had complications following
ERCP and the most common complications in this
study were pancreatitis (5.4%) and hemorrhage (2%)
[6]. The complication rate among 3178 patients
following ERCP in a Chinese study was 7.9% [7].
In another study conducted in the United Kingdom
that included 4561 patients, the reported rate of post-
ERCP complication was 5% [8,9].

Due to the results of the previously mentioned studies,
it is important to select the post-LC bile leakage
patients who should undergo ERCP to avoid more
morbidity or mortality in an already complicated case.
Despite numerous studies that have been published on
the topic in recent decades, the optimal time for
endoscopic intervention is not well proven [3]. In
this study, we are trying to answer the questions,
which patient of the post-LC bile leak should
undergo an ERCP? And when can we say the
conservative management of bile leak failed and
when we have to send the patient to ERCP for
endoscopic therapy?
Patients and methods
The present study was conducted in the General
Surgery Department, at Benha University Hospital,
Egypt and King Fahd Hospital, Saudi Arabia from
December 2015 to December 2018, after approval of
the study protocol by the Ethics Committee and
obtaining a written fully informed consent. Our
study included a total number of 35 patients (19
being referred from other hospitals) who were
suffering from bile leakage following LC and treated
conservatively and had a patent biliary tree and normal
anatomy in magnetic resonance
cholangiopancreatography (MRCP) study. Patients
were divided into two groups: group A contained 20
patients which were randomly allocated, and were
managed conservatively without the need for ERCP
while group B contained the remaining 15 patients,
who were randomly allocated and underwent an ERCP
for management of post-LC bile leak.

All the patients in the study were examined clinically
for demographic and constitutional data. Data
collected includes a detailed medical history as well
as general and local abdominal examination. Blood
samples were extracted for complete blood count,
liver enzymes, serum bilirubin (total, conjugated, and
unconjugated), alkaline phosphatase, γ-glutamyl
transferase, and kidney function tests. Radiological
investigations were done for every patient in the
form of abdominal ultrasonography (US) and
MRCP. In addition, abdominal scanning by the
computed tomography (CT) with contrast was
implemented in some cases.

Inclusion criteria for the present study include patients
who were diagnosed as having post-LC bile leak, age
greater than or equal to 18 years and less than or equal
to 70 years, and the patient’s ability to undergo the
study process and to sign a consent. In this study, we
exclude all patients who underwent MRCP and/or US
that revealed a major duct injury, transection,
obstruction, or CBD stones, patient involvement in
another study, and patients who have a prominent
psychiatric disease.
Patients, management plan
Once the post-LC bile leak was suspected either
through bile that came in the abdominal drain or
the patient who came to the ER and suffering in the
PO period. All patients underwent routine laboratory
investigations as well as abdominal US/CT, followed
byMRCP. If there was no drain, the sizeable apparent
localized collection was drained percutaneously under
US guidance and a catheter was kept in place to drain
the bile.
Group A
In these patients, MRCP had excluded any CBD
missed stone, major duct injury, stricture/occlusion
or transection. Then the patients were admitted to
the hospital under observation on a fat-free diet, daily
laboratory investigations, and correction of any
electrolyte disturbances. Once the biliary drainage
stopped, an abdominal US was done to exclude any
remaining collection (maybe due to drain occlusion). If
free on US, the drain was removed and the patient
discharged home.
Group B
When MRCP was performed and excluded any major
duct injury or transection, ERCP was done at once
in all cases of this group to outline the anatomy of
the biliary tree, confirm the pathology, and for
an appropriate therapeutic intervention. After
confirmation of the leaking site, sphincterotomy was
done and a stent (usually of a 10 F size and 7–12 cm in
length) was inserted. Then the patients were admitted
in the hospital under observation; they were put on
fasting for 24 h, then on a fat-free diet, daily laboratory
investigations, and correction of any electrolyte
disturbances. As long as the leakage stopped which
were confirmed by clinical and radiological tools, the
drain was removed and the patients were discharged.
Another ERCP was done 6–8 weeks after discharge to
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confirm healing of the leaking site and to remove the
biliary stent.

One patient from group A, presented in septic
condition 10 days post-LC and was admitted in the
ICU, then he underwent laparoscopy. A thorough
washout/drainage was performed without any biliary
intervention because of the patient’s critical condition.
The patient’s condition improved postoperatively and
the drainage decreased gradually over 5 days and the
drain removed on the PO day 7. The same scenario
happened with one patient in group B; however,
the laparoscope was not available at that time and
the patient underwent laparotomy for lavage and
drainage only. Post-laparotomy, biliary drainage was
high (600ml/24 h) and increased with time up to 1100.
Consequently, the patient underwent ERCP on the
third PO day for sphincterotomy plus stent insertion;
the drainage declined gradually over 6 days and the
drain removed on day 7.

In group A, the failure of management was considered
if the biliary leakage continued for 15 postoperative
days or 15 days after drain insertion under US
guidance, or bile leak for more than 1000ml in 2
successive days. At this time, the patients were sent
for ERCP. On the other hand, in group B failure of
management was considered if the biliary leakage
continued for 15 days after ERCP or bile leak of
more than 1000 in 2 successive days. At this time,
the patients were undergoing another ERCP for
change or insertion of a stent.
Statistical analysis
The data presented as mean±SD, numbers, ranges, and
ratios. The results were analyzed by means of
Table 1 Patients’ demographic data with indications for LC and po

Patients’ data Strata

n (%)

Age (years)

BMI

Indications for LC Chronic cholecystitis

Acute cholecystitis

Empyema of the GB

History of pancreatitis 2 (10)

History of obstructive jaundice 3 (15)

Nature of LC Elective

Emergency

On table cholangiography 3 (15)

Conversion to open surgery 2 (10)

Insertion of drain intraoperatively 14 (70)

Time between LC and bile leak detection 4.9+5.2 (1–18)

Data are presented as mean±SD and numbers; ranges and percentage
cholecystectomy.
Wilcoxon’s ranked test. Statistical analysis was
fulfilled through SPSS version 21 (IBM Corp.,
Armonk, New York, USA) for Windows Statistical
Package. The P value was considered statistically
significant if less than 0.05.
Results

The study included a total of 35 consecutive patients
with bile leak [The amount of bile leak/day in group A
was 260+125 (50–710) and in group B was 205+110
(40–560)] following LC for symptomatic gallbladder
disease. Nineteen cases of these were referred
postoperatively from other hospitals. Twenty (57%)
individuals (group A) were managed conservatively
without any endoscopic intervention (no ERCP),
while for the remaining 15 (43%) cases (group B),
ERCP was done once the bile leak was suspected.

Patient’s demographic data and indications, as well as
data of LC operations, are summarized in Table 1 and
Fig. 1. During LC, intraoperative cholangiography was
not routinely performed in all surgeries. Two procedures
required conversion fromLC to open in the non-ERCP
group; there were dense adhesions in the gallbladder
area in one patient and in the other case the anatomy
was vague. In groupB, two surgeries required conversion
to open as well; the cause of conversion was an
inflammatory phlegmon around the gallbladder in
one patient and bleeding in the other case (Table 1).

A drain was kept in the gallbladder fossa
postoperatively in 14/20 (70%) and 10/15 (66.6%) of
patients in groups A and B, respectively. The bile leaks
most frequently presented as bile in this drain in
the first postoperative (PO) day (12/20 in group A
stoperative details

Group A Group B P value

20 (57) 15 (43)

36.32±7.11 (24–62) 35.71±5.42 (22–66) NS

27.3±2.45 (23–34) 28.5±2.55 (24–33) NS

7 (35) 6 (40%) NS

5 (25) 4 (27) NS

3 (15) 2 (13) NS

1 (7) NS

2 (13) NS

12 (60) 9 (60) NS

8 (40) 6 (40) NS

3 (20) NS

2 (14) NS

10 (66.6) NS

5.4+2.3 (1–20) NS

s are in parentheses. GB, gallbladder; LC, laparoscopic



Figure 1

Sex distribution of patients in our study.

Figure 2

Distribution of post-LC presenting manifestations (some cases may
had more than one presenting symptom).
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and 8/15 in group B). However, the first sign of a bile
leak was biliary peritonitis in 1/20 patients of group A
and 1/15 individuals in group B. Both of them had
their drain removed on the PO day 1 as there had been
insignificant draining and later developed peritonitis by
the next 2 weeks. In the remaining patients, there was
no drain left and they presented postoperatively with a
biloma in the first 2 weeks after LC. The distribution of
the post-LC presenting manifestations is summarized
in Fig. 2.

The number of extra morbidities was significantly
higher in the ERCP group. Among the patients
who were managed with ERCP, the pain scores
were significantly higher and 60% of the patients
suffered more pain during the management period
compared with 25% in the non-ERCP group. Also,
vomiting and fever were significantly higher among
patients of the ERCP group and the morbidities of
ERCP was seen in three patients: pancreatitis in one
patient, cholangitis in another and one suffered
bleeding from ERCP. Table 2. In group A,
conservative management failed in 2/20 patients
(10%) and the two patients were sent to undergo
ERCP; one case due to continuous bile leak for
more than 15 days, while in the second patient, the
bile drainage was 1050 and 1150 cc in the third and
fourth PO days, respectively. In group B, the first
ERCP failed to help in the cessation of bile leak in
2/15 patients (13%) and the patients underwent a
second ERCP intervention in which the stent was
changed in one patient, while in the second case a
stent was inserted in an already sphincterotomized
patient. (Table 2).

The mean hospital stay was higher (but not significant)
in the non-ERCP group, 5.19±4.72 days vs 4.88±3.41
days in the ERCP group. In our study, 29/35 of
patients who suffered from post-LC bile leaks cured
well without major complications (Table 2).
Discussion
Since the beginning of LC for the management of
gallbladder disease, bile leak has more often been
happening due to unpredicted biliary tree injuries
[10]. The frequency of bile leak was found to be
higher for the less qualified surgeons or at hospitals
with a low rate of LC surgery [10]. The most
common source of bile leak is the cystic duct
stump due to the falling of clips, improper
clipping, ischemic change, and later necrosis [11].
However, other several sites may cause a bile leak that
includes the variant bile ducts or duct of Luschka,
intrahepatic ducts, and common hepatic duct [12].
To avoid unintentional iatrogenic injuries that could
lead to bile leakage during LC, surgeons should be
aware of the differences in the biliary tree anatomy [13].
Between the available diagnostic modalities, US, CT,
and MRCP are noninvasive tools for identifying bile
leakage [13]. On the other hand, ERCP, laparoscopy,
and laparotomy are diagnostic and therapeutic
interventional methods [10].

MRCP is a diagnostic tool for biliary tree obstruction
whereas ERCP is mostly used for therapeutic goals.
The MRCP is favored as it is noninvasive and safe.
MRCP benefits to delineate biliary and pancreatic
ducts in addition to the nearby soft tissues which are
not possible to be imaged by the ERCP [14,15]. In
comparison to ERCP, MRCP is considered as a
comparable tool for diagnosing biliary tree
diseases. The MRCP is able to define more
accurately the extent and the cause of obstruction
than ERCP. By MRCP, bile ducts are delineated
better distal as well as proximal to the site of
obstruction [16].

In our study, percutaneous US-guided drainage and
conservative management have been used to decrease
the frequency of unnecessary intervention procedures.



Table 2 Data collected during the management of post-LC bile leakage

Data Strata Group A Group B P
value

Percutaneous US-guided drainage 6 (30) 5 (33.3) NS

ERCP from the start (sphincterotomy±stent
insertion)

0 15 (100) NS

Laparoscopy (lavage and drain) 1 (5) 0 NS

Laparotomy (lavage and drain) 0 1 (7) 0.055

Complications* Pancreatitis 0 3 (20) 0.021

Bleeding 0 1 (7%) 0.055

Cholangitis 0 1 (7) 0.055

Pain 5 (25) 9 (60) 0.016

Vomiting 1 (5) 4 (27) 0.035

Fever 1 (5) 5 (14) 0.049

Amount of bile leak/day 260±125
(50–710)

205+110
(40–560)

0.046

The time for fistula closure (days) 6.35±4.22 (3–19) 4.45±1.87 (3–14) NS

Failure of management Leak >15 days 1 (5) 2 (13.3) NS

Leak >1000 cc for 2 successive
days

1 (5) 0 NS

ICU admission (days) 2.91±1.22 (1–5) 3.60±2.17 (2–7) 0.325

Hospital stays (days) 5.19±4.72 (4–21) 4.88±3.41 (3–15) 0.076

Data are presented as mean±SD and numbers; ranges and percentages are in parentheses. ERCP, endoscopic retrograde
cholangiopancreatography; US, ultrasonography. *In group B, it a post-ERCP.
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The success rate for our conservative management of
post-LC bile leakage without ERCP in group A was
18/20 (90%), taking into consideration that theMRCP
was done and exclude any major duct injury or
transection. On the other hand, only two patients
eventually underwent an endoscopic intervention
(ERCP) because of a progressively worse bile leak.
The authors attributed this progressive bile leakage to
sphincter of Oddi dysfunction, which can worsen bile
leak by raising the pressure inside the lumen of the bile
duct. This explanation was confirmed by the ERCP
that was made for both cases and revealed that there
was no organic lesion or stones in the bile ducts.

Kook et al. [11], in their study about the role of
endoscopy in the management of bile leakage,
mentioned that most cases of biliary leak can be
managed endoscopically. However, any further
radiologic intervention or surgery may be essential
if bile leak is associated with biliary occlusion or
severe stricture. In their study, of the four cases
with biliary stricture, one patient underwent
conventional laparotomy due to an enormous bile
leak in addition to severe bile duct obstruction (by
surgical clips). This finding augmented our opinion
in the management of post-LC bile leak that depends
on the result of MRCP; after MRCP we can
categorize the patients individually and decide
which patient needs ERCP, laparoscopic
exploration, laparotomy, or just conservative
management, we should not rush directly to
ERCP and expose patients to a possibly unneeded
interventional procedure.

Nicholas et al. [17] have mentioned in their study that
biliary decompression through the ERCP should be
accomplished as a complementary measure to make
sure a rapid cessation of bile leakage, and at the same
time the drainage catheter must be kept in place until
the drainage becomes minimal. On the contrary, we
found in this study that the endoscopic decompression
of biliary pressure through ERCP is not mandatory in
every case of bile leakage. Ahmad et al. [18], in their
study, agree with our results about the management of
bile leak following LC; they concluded that the chief
indication for ERCP was continuous bile leak and
ERCP in their study was performed after a median
of five (range: 2–66) days of the original LC. At the
same time, the use of ERCP in group B did not prevent
the need for laparotomy for repair of the biliary injuries
that could not be managed through endoscopic
management. The success rate in both groups was
identical in the management of post-LC bile
leakage. To a higher extent, Michael et al. [19]
agree with our findings and the conclusion in their
study about the endoscopic management of post-LC
bile leak that ERCP through sphincterotomy with a
stent is effective in curing biliary leakage after LC. At
the end, they mentioned that despite prolonged
conservative treatment for the biliary leak without
endoscopic intervention, patients did well on a long-
term follow-up.
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Currently, there is no doubt that ERCP plays an
essential role in the management of
postcholecystectomy bile leakage; it can identify the
sites and the amount of leakage, the presence of bile
duct stones, and stricture [20,21]. Moreover, ERCP
can facilitate the treatment of the bile leak through
endoscopic sphincterotomy with or without biliary
stenting [22]. The base for the stoppage of bile leaks
with ERCP management depends theoretically on
bridging the leak site and abolition of the pressure
gradient between the duodenum and CBD, which
declines flow resistance and diverts the bile flow into
the duodenum, subsequently helping leak stoppage [20].
Frequent researcheshavehelpedus todefine theprobable
ERCP complication rates; pancreatitis (mild, moderate,
and severe) inameta-analysis of 21studieswas reached to
15.7% [23]. In the same study, hemorrhage related to
ERCPwas 1.3%, gut perforation was 0.6%, and the rate
of post-ERCP cholangitis is approximately 1% and is
considered as one of the most serious complications of
ERCP [23,24]. A wide variety of other complications of
the ERCP have been described in these studies and
included ileus, hepatic abscess, duodenal hematoma,
air in the portal vein, and impaction of the stone
retrieval basket [23,24]. Complications of stents
placed through ERCP have also been reported,
including stent occlusion, stent migration, bowel
perforation, liver abscess, and injury to the biliary duct
or pancreatic duct [22]. Identification of potential
complications of ERCP, their incidence, and their risk
factors may help to minimize the frequency of shifting
our post-LCbile leakage patient to undergoERCP [22].
The limitation of this study was the relatively small
number of cases. Therefore, a big multicenter study is
required to confirm the need for ERCP in cases of post-
LC bile leakage.
Conclusion
Due to the probability of serious complications post-
ERCP, we should try to limit the use of this invasive
maneuver in the management of post-LC bile leakage
and restrict ERCP to the cases of missed stone, major
duct injury, or cases that failed the conservative
management for more than 15 days or patients with
a drainage of more than 1000 in a 2 successive days of
conservative management.
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