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ABSTRACT

The most common management of choledocholithiasis involves the two-step method that involves
the use of pre-operative endoscopic retrograde cholangiopancreatography (ERCP) followed by
laparoscopic cholecystectomy in six weeks’ time. But since the introduction of laparoscopic
surgery, laparoscopic common bile duct exploration has been used as a single step method to
treat this condition. Another method involves intraoperative endoscopic retrograde
cholangiopancreatography (ERCP) and laparoscopic cholecystectomy in the same setting. As there
iS no consensus on management, we have conducted this review article to look at the various
management options for choledocholithiasis.
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1. INTRODUCTION

Choledocholithiasis is a complication of gallstone
disease that presents with symptoms of
abdominal pain, followed by passing of tea
colored urine and pale stools. It is seen in about
10 to 15% of cases and it is diagnosed by
elevated serum bilirubin, serum alkaline
phosphatase and Alanine and Aspartate amino
transferase. Confirmation of diagnosis is done
with imaging by either using an ultrasound,
computerized  tomography, or  magnetic
resonance imaging. Bile duct stone can be
divided into primary and secondary stone, with
secondary stones being the most common cause
of choledocholithiasis [1].

The management of choledocholithiasis can be
divided into endoscopic management which
involves the use of endoscopic retrograde
cholangiopancreatography (ERCP) and surgical
management which involves laparoscopic or

open common bile duct exploration. One
determining factor as to which mode of
management is the detection of
choledocholithiasis before, during or after
cholecystectomy [2].

Endoscopic retrograde
cholangiopancreatography (ERCP) can be

performed as a preoperative, intraoperative, and
post operative procedure. Surgical bile duct

Choledocholithisis

laparoscopic cholecystectmy in 6
weeks time
Endoscopic retrograde
cholangiopancreatography(ERCP)
Intra-operative ERCP with
Laparoscopic common bile duct
Bile duct exploration

exploration can be performed as a laparoscopic
common bile duct exploration and open common
bile duct exploration. The surgical procedures
are performed with cholecystectomy [3].

The most common treatment option is a
preoperative endoscopic retrograde
cholangiopancreatography (ERCP) followed by
laparoscopic cholecystectomy. The introduction
of advanced laparoscopic surgical services
has seen laparoscopic common bile duct
exploration being performed as a solo
procedure for choledocholithiasis and it is
slowly gaining ground. Another treatment
option is to perform laparoscopic
cholecystectomy and intraoperative endoscopic
retrograde cholangiopancreatography (ERCP) in

the same setting. The other treatment
options include open common bile duct
exploration and cholecystectomy followed by
post operative endoscopic retrograde

cholangiopancreatography (ERCP) [4,5].

These treatment options for choledocholithiasis
can be divided into a one step or a two-step
management option. The one step method

involves common bile duct exploration
which involves a laparoscopic or
open procedure. The two-step method
involves preoperative endoscopic retrograde

cholangiopancreatography (ERCP) followed by
laparoscopic cholecystectomy [6,7].

Pre oprative ERCP followed by

laparoscopic cholecystectomy

exploration and laparoscopic
cholecystectomy

Image 1. Image showing the algorithm of management of choledocholithiasis
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Other treatment modalities for
choledochoalithiasis include intraoperative
endoscopic retrograde
cholangiopancreatography (ERCP) with

concurrent laparoscopic cholecystectomy which
is known as the rendezvous technique [8].

We have conducted this review article to look at
the management of choledocholithiasis, the role

of endoscopic retrograde
cholangiopancreatography (ERCP) and the
surgical options that include laparoscopic

common bile duct exploration. The indication and
complication of all these procedures were
investigated. The common algorithm of
management for choledocholithiasis was also
discussed here. We have conducted a literature
review using PUBMED, Cochrane database of
clinical reviews, Google scholar and semantic
scholar looking for randomized control trials,
systemic reviews, meta-analysis, observational
and cohort studies from 1990 to 2024.All the
articles obtained were in full text form. The

following key words were used,
“choledocholithiasis”, “Endoscopic retrograde
cholangiopancreatography”, “laparoscopic bile
duct exploration”, “open bile duct

exploration “and “bile duct stones”. All articles
were in English language and pediatric and
pregnant patients were excluded from this
review. Case reports and commentaries were
excluded.

2. DISCUSSION

3.2 Pre-operative Endoscopic Retrograde
Cholangiopancreatography (ERCP)
Followed by Laparoscopic
Cholecystectomy

This is the most common treatment option
that is practiced in most hospitals for
patients who have choledocholithiasis. Otherwise
called as the two staged procedure, it involves

preforming an endoscopic retrograde
cholangiopancreatography (ERCP) first to
remove the stones in the common bile
duct, and this is followed by a
laparoscopic cholecystectomy in six to eight
weeks’ time. Endoscopic retrograde
cholangiopancreatography  (ERCP) involves

performing a sphincterotomy to allow passage for
residual stones and in complex
stones, an endoscopic ballon dilatation may be
performed. The complications from this
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procedure include acute pancreatitis and acute
cholangitis [9-12].

The European Society of Gastrointestinal
Endoscopy (ESGE) recommends performing an
endoscopic sphincterotomy to allow residual
stone to drain out and for large stone, an
endoscopic ballon dilatation is recommended but
it is associated with a higher risk of developing
acute pancreatitis. Stone clearances can be
achieved in up to 80% of cases [13].

A prospective study by Zhou et al comparing all
the three modalities for treatment of
choledocholithiasis  found that endoscopic
retrograde cholangiopancreatography (ERCP)
followed by laparoscopic cholecystectomy is the
most popular treatment option as it is associated
with reduced complication like bile leakage when
it was compared with other surgical procedures
[14].

A meta-analysis by Zhu et al compared this
modality against laparoscopic common bile duct
exploration in the management of
choledocholithiasis and this study concluded that
there was no difference about the morbidity and
mortality in both the intervention groups. These
findings were also seen in a meta-analysis by Lu
et al and Nagaraja et al who compared the two-
stage versus the single stage management for
common bile duct stones [15-17].

A retrospective study by Yan et al
comparing the endoscopic retrograde
cholangiopancreatography (ERCP) and
laparoscopic cholecystectomy against
laparoscopic common bile duct exploration found
that there was no difference with regards to the
stone clearance, length of hospital stays and

incidence of acute pancreatitis [18].

Successful clearance of common bile duct stone
can be achieved in about 90% of cases in
experienced hands but difficulty is encountered
in cases of large stones, complex stone and
altered anatomy like a previous upper
gastrointestinal surgery [14].

A meta-analysis comparing sphincterotomy plus
ballon dilatation versus sphincterotomy alone by
Dong et al concluded that endoscopic ballon
dilatation was safer and more effective in the
management of common bile duct stones. It was
also associated with reduced incidence of
bleeding and acute pancreatitis [19].
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Image 2. Image of endoscopic retrograde cholangiopancreatography (ERCP) with bile duct
stones

Table 1. Comparison of preoperative endoscopic retrograde cholangiopancreatography
(ERCP) versus Laparoscopic common bile duct exploration

Study Study type N=numbers Pre- Laparoscopic Pre- Laparoscopic
ERCP CBD ERCP CBD
Success exploration Morbidity exploration
Rate (%) Success Rate Rate (%)  Morbidity

(%) Rate (%)

Nagaraja Systemic 166 73.1% 86.3% 14.8% 17.3%

et al review

(2014)

[17]

Singh et  Systemic 1513 82.2% 88.1% 13.9% 14.6%

al(2018)  review

[35]

Yan et Retrospective 60 93.8% 96.4% 3.6% 3.6%

al(2022)  study

[18]

2.2 Laparoscopic Common Bile Duct the common bile duct stones can be achieved via

Exploration and Cholecystectomy the cystic duct or the common bile duct. A
choledochal-scope is inserted, and the stones
This procedure involves laparoscopic exploration ~ are removed. The procedure is then finished by

and removal of the common bile duct stones and ~ Performing a cholecystectomy. This procedure is
Cho|ecystect0my in a Sing|e Setting_ Access to safe and associated with reduced cost when

35
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compared to preoperative endoscopic retrograde
cholangiopancreatography (ERCP), but it
requires expertise in advance laparoscopy
[20-23].

Laparoscopic common bile duct exploration can
also be performed in patients who have
undergone failed endoscopic  retrograde
cholangiopancreatography (ERCP) and in a
retrospective study by Kim et al resulted with a
success rate of 98% and a morbidity rate of 3.4%
[24].

Closure of the choledochotomy was compared
with T-tube insertion by Wang et al in his
retrospective study, and he concluded that there
was no difference with regards to mortality, bile
leak, retained stone and hospital readmissions.
Primary closure of the choledochotomy was safe
[25].

The trans-cystic approach is most used to
perform common bile duct exploration but in
large stone or difficult stones the trans-biliary
approach is done. A T-tube is not required, and
primary closure is usually performed as it is safe
and effective. The rate of recurrence after
performing a laparoscopic common bile duct
exploration was lower than endoscopic
retrograde cholangiopancreatography (ERCP)
[26-28].

Laparoscopic common bile duct exploration is
often underutilized due to its steep learning
curve, the additional special instruments that
must be used, the increase in operative time and
the perception that endoscopic retrograde
cholangiopancreatography (ERCP) is better [29].

Another advantage of this procedure is the
preservation of the duodenal papilla which is not
cannulated and hence avoids the risk of acute
pancreatitis and duodenal reflux [30].

A meta-analysis by Wu et al comparing primary
closure versus T-tube drainage in laparoscopic
common bile duct exploration was safe and
associated with a reduced risk of bile leak. It was
also associated with reduced morbidity and
mortality [31].

A meta-analysis comparing laparoscopic
common  bile duct exploration versus
preoperative endoscopic retrograde

cholangiopancreatography (ERCP) by Nie et al
was safe and associated with reduced morbidity,
retained stones and risk of acute pancreatitis.

36

This was also concluded by meta-analyses by
Pan et al, Prasson et al and Singh et al [32—-35].

2.3 Intra-operative Endoscopic
Retrograde Cholangiopancreato-
graphy (ERCP) and Cholecystectomy-
the Rendezvous Procedure

This procedure is done in a single session where
a laparoscopic cholecystectomy is performed,
cannulation of the common bile duct is done via
the cystic duct and a guidewire is passed down
to the Ampulla. An Endoscopic retrograde
cholangiopancreatography is now performed,
and the guidewire is used to cannulate the
common bile duct and remove the stones. Once
this procedure is done, the cholecystectomy is
completed [36-38].

A meta-analysis by Lin et al
the rendezvous procedure
pre-operative endoscopic
cholangiopancreatography (ERCP) and
laparoscopic  cholecystectomy  and they
concluded that the rendezvous procedure was
associated with a reduced morbidity rate,
reduced acute pancreatitis rate, shorter hospital
stays but longer operative time [39].

compared
with
retrograde

A meta-analysis of randomized control trials by
Liao et al comparing the rendezvous procedure
with  pre-operative  endoscopic  retrograde
cholangiopancreatography (ERCP) and
laparoscopic cholecystectomy concluded that the
rendezvous procedure was associated with
reduced morbidity, reduced pancreatitis rate and
reduced risk of retained stones [40].

A randomized control trial of intra-operative
endoscopic retrograde
cholangiopancreatography (ERCP) versus
laparoscopic common bile duct exploration was
conducted by Poh et al and Muhammedoglu et al
and they concluded that though both procedures
were effective in treating common bile duct
stone, per operative endoscopic retrograde
cholangiopancreatography was effective in
reducing the rate of retained stones [41,42].

The main drawback to the rendezvous procedure
is the prolonged anesthesia that is required, the
position of the patient as surgery is performed in
the supine position and endoscopy will require
repositioning the patient. The advantage of this
procedure is the reduced risk of bile leak and
acute pancreatitis. The clinical presentation of
the patient is also important with the presentation
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with septic shock or acute cholangitis are
contraindication to this procedure. The
success of the rendezvous procedure will
depend on the cooperation of the
surgeon and endoscopic team, and this
may be an important factor in determining it
[43-45].

3. CONCLUSIONS

Based on the available evidence the two-stage
procedure that involves the use of preoperative
endoscopic retrograde cholangiop-
ancreatography (ERCP) followed by laparoscopic
cholecystectomy is still the most common
procedure for choledocholithiasis as it easier to
perform and coordinate between the surgeon
and endoscopist. The risk factors are less, and
this allows the laparoscopic cholecystectomy to
be performed later.

The laparoscopic common bile duct exploration
followed by cholecystectomy has the advantage
of reduced cost and reduced hospital stay, but it
is an advanced laparoscopic procedure which
requires training, and it is associated with the risk
of bile leak. This procedure also requires
additional equipment which can increase the cost
of the procedure.

The rendezvous procedure which involves
performing the endoscopic retrograde
cholangiopancreatography (ERCP) with
concurrent laparoscopic cholecystectomy is a
good single step procedure, but it requires the
surgeon to cannulate the cystic duct and the

ability of the endoscopist to perform the
procedure in the supine position. The
cooperation between the surgeon and

endoscopist is essential for the success of this
procedure.

This makes the decision of which procedure to
perform for choledocholithiasis depends on the
expertise available in the respective hospital and
the logistics involved. The availability of these
procedures in a regional hospital is important so
as not to burden patients and to simplify the
management of choledocholithiasis.
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