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Laparoscopic common bile duct exploration
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Abstract: Laparoscopic common bile duct exploration (LCBDE) is a safe and effective technique for

management of choledocholithiasis. Transcystic CBDE can be learned by housestaff and can be used to

manage most patients with choledocholithiasis, reserving postoperative ERCP for unsuccessful transcystic

CBDE and deferring choledochotomy for select situations (large stones, altered anatomy, etc.).

Keywords: Laparoscopic common bile duct exploration (LCBDE); transcystic; Fogarty; choledochoscope

Received: 08 December 2019; Accepted: 30 December 2019; Published: 15 April 2020.

doi: 10.21037/1s.2019.12.06

View this article at: http://dx.doi.org/10.21037/15.2019.12.06

There is ongoing debate regarding the optimal management
of choledocholithiasis, which occurs in 10-20% of patients
with cholelithiasis. Up to 3-10% of patients undergoing
cholecystectomy will have concurrent choledocholithiasis (1).
Choledocholithiasis may be diagnosed preoperatively,
intraoperatively or postoperatively in patients undergoing
cholecystectomy. Diagnostic tests include liver function
tests (LFI5), liver ultrasound, CT scan, magnetic resonance
cholangiopancreatography (MRCP), and intraoperative
cholangiogram (IOC). Diagnosis of choledocholithiasis
is not necessarily straightforward, as patients may present
with a variety of clinical scenarios ranging from elevated
LFTs to dilated intrahepatic ducts and/or common bile
duct on imaging to frank choledocholithiasis seen on
imaging. However, lab data may be normal in patients
with choledocholithiasis (leading to unexpected positive
IOC if the latter is performed routinely intraoperatively);
alternatively preoperatively choledocholithiasis diagnosed
preoperatively may resolve spontaneously in many patients
(prior to intervention). We do find MRCP helpful for
preoperative planning (especially in the presence of large
common bile duct stones).

Historically, before the widespread adoption of
laparoscopic surgery, choledocholithiasis was managed
primarily with open cholecystectomy and common
bile duct exploration (CBDE). The introduction of
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laparoscopic cholecystectomy (LC), combined with
the increasing availability of endoscopic retrograde
cholangiopancreatography (ERCP), ushered in the
treatment algorithm of ERCP first (in patients with
preoperative diagnosis of choledocholithiasis) followed
by LC, usually during the same hospital admission. The
downside of this clinical practice is that the patient requires
two episodes of anesthesia and additional stay in the
hospital. Furthermore, although ERCP is highly effective
in clearing the common bile duct, there are disadvantages
to ERCP including potentially “negative” ERCP (i.e.,
choledocholithiasis resolved prior to the procedure), and
procedural complications including pancreatitis, bleeding
and perforation.

An alternative treatment algorithm that has been
increasing in popularity in select centers, particularly those
with advanced laparoscopic surgeons, involves laparoscopic
common bile duct exploration (LCBDE) at the time
of LC, depending on the IOC findings. Refinements
in surgical techniques combined with improvements
in available equipment (e.g., choledochoscopes, stone
extraction baskets, etc.) have allowed surgeons to effectively
treat choledocholithiasis in a single-stage, laparoscopic
procedure. Single stage LCBDE has been shown to be
highly effective and safe with a low complication rate (2). A
recent meta-analysis demonstrated that LCBDE and LC is
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superior to ERCP followed by LC in terms of perioperative
safety and long-term postoperative efficacy (3).

Indications

LCBDE is indicated when choledocholithiasis has been
diagnosed preoperatively and the requisite surgeon skill
set and equipment are available. LCBDE is also indicated
in patients with altered anatomy (e.g., patients post Roux-
en-Y gastric bypass) where traditional ERCP may be
difficult or impossible. Contraindications include patients
with severe hemodynamic instability; however, a potential
exception to this may include a patient with severe
cholangitis where ERCP or percutaneous transhepatic
cholangiography is not available and choledochotomy (with
drainage of the duct and placement of T-tube) may be
required.

Surgeon requirements

Surgeons who perform LCBDE should have (4):

% A thorough knowledge of biliary anatomy;

% The ability to perform and interpret an IOC;

% An understanding of the different approaches to the
common bile duct and tailor the approach to the
clinical situation;

% The ability to utilize different techniques of stone
extraction (flushing, balloon extraction, basket
extraction, choledochoscopy);

% The ability to perform intracorporeal suturing when
a choledochotomy is performed.

Equipment

The following equipment is needed for LCBDE:
s C-arm for IOC;
% Cholangiogram catheter to perform IOC;
¢ Our preference is the 4.5-Fr Taut (Teleflex
medical; Wayne PA) cholangiogram catheter
passed through a 14-gauge angiocath in the right
upper quadrant;
¢ Alternatively, a 4 or 5 Fr ureteral catheter can be
used;
% Glucagon 1 mg intravenous (given by the
anesthesiologist to relax the sphincter of Oddi);
% Flexible video choledochoscope;
¢ Our preference is the 8.5-Fr choledochoscopes
(Karl Storz Endoscopy-America; El Segundo,
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CA) with 3.6-Fr (1.2 mm) inner diameter
working channel with picture-in-picture
capability of the primary laparoscopic monitor.
% IV tubing for saline instillation through the
choledochoscope;
% Pressurized IV-bag set-up;
% Atraumatic graspers to minimize damage to the
choledochoscope;
% Fogarty balloon catheters (sizes 4-6 Fr);
%+ Stone retrieval baskets (Boston Scientific, Natick,
MA, USA) including;
¢ Zero tip nitinol retrieval basket (1.9 to 2.4 Fr);
¢ Seguira basket (2.4 Fr).
s T-tube (12 Fr, 14 Fr) if indicated;
% 4-0 PDS sutures (RB-1 needle) or equivalent;
% Electrohydraulic or laser lithotripter to fragment
impacted stones.

Other resources

% Itis also important to have a nursing team familiar with
the above equipment to help troubleshoot as indicated;

% If feasible, it may help to have a second circulating

nurse for the biliary endoscopy portion of the case.

Technique

Patient positioning is similar to LC. The patient is
supine with one arm tucked (depending on the location
of the C-arm). Hasson trocar is placed supraumbilical, a
10-mm epigastric trocar is placed (for the 10-mm right
angle dissector and clip applier), and two 5-mm ports are
placed on the right side, one at the level of the umbilicus
at the anterior axillary line, and one just superior to the
umbilicus at the mid-clavicular line.

The dome of the gallbladder is retracted cephalad to
expose the cystic triangle. The peritoneum of the triangle
is incised, the critical structures are exposed, and then a
ductotomy is made in the cystic duct. The cholangiocatheter
is introduced via a 14-gauge angiocath placed in the right
upper quadrant, flushed, and then inserted into the cystic
duct and clipped in place. The purpose of flushing the
catheter prior to inserting it into the cystic duct is to
minimize air bubbles misread as choledocholithiasis on
the IOC.

If the IOC reveals some small choledocholithiasis, the
next step is to ask the anesthesiologist to give 1 mg glucagon
IV, wait 2 minutes and then repeat the cholangiogram. If
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Figure 1 Cholangiogram demonstrating choledocholithiasis.
CBD, common bile duct.

there are still filling defects noted, then the next step is
usually transcystic CBDE. The surgeon can use the IOC
to determine the likelihood of success with transcystic
CBDE us. requiring choledochotomy. For instance, small
stones are likely to be successfully cleared with transcystic
CBDE; however large stones may require choledochotomy,
especially if the cystic duct is not dilated (Figure I).

An additional 5-mm trocar is placed in the subcostal
area in the mid-clavicular line. While the nursing staff is
setting up the choledochoscope, a 4- or 5-Fr Fogarty is
inserted through this additional trocar, into the cystic duct
and into the duodenum. If there is difficulty inserting the
catheter into the common bile duct due to a tortuous cystic
duct, then it may helpful to dissect the cystic duct closer
to the common bile duct junction and then creating a new
ductotomy. The balloon is inflated and then retracted
back into the cystic duct. Cholangiogram may be repeated
to see if the duct has been cleared; if the IOC reveals
persistent filling defects, then the next step is transcystic
choledochoscopy.

The 7-Fr choledochoscope is inserted through the
subcostal trocar and into the common bile duct and
ideally into the duodenum first. Then with the saline
running, biliary endoscopy is performed to identify
choledocholithiasis. Any visualized stones can be extracted
utilizing a stone extraction basket placed through the
working channel of the choledochoscope.

If stones are visualized but unable to be extracted,
then the surgeon has the choice of completing the
cholecystectomy and obtaining an ERCP postoperatively
vs. performing a choledochotomy. If the common bile
duct is normal-sized (non-dilated) or if the difficulty in
the transcystic CBDE is due to low insertion of the cystic
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Figure 2 Laparoscopic choledochotomy.

duct, our preference is to defer choledochotomy and obtain
postoperative ERCP which, in our experience, has been
100% successful in clearing the duct. In these situations, the
surgeon should consider leaving a JP drain at the cystic duct
stump in case a leak develops postoperatively (the patient
may be at higher chance in the context of ongoing biliary
obstruction).

However, if there are large (>1 cm) stones, or if
ERCP was attempted preoperatively but unsuccessful,
then our preference is to proceed with choledochotomy.
An additional 5-mm trocar is placed in the left subcostal
area to facilitate suturing. The peritoneum overlying the
common bile duct is incised and the anterior surface of the
common bile duct is completely exposed. Two 4-0 PDS stay
sutures are placed at the medial and lateral aspect of the
common bile duct, usually near the cystic duct insertion.
A longitudinal choledochotomy is performed sharply
with endoshears (Figure 2). It is important to perform the
choledochotomy longitudinally and not transversely to
preserve the blood supply to the common bile duct.

The 5- or 6-Fr Fogarty catheter is inserted to extract
the stones. In our experience, Fogarty catheter is very
effective in clearing most stones via choledochotomy.
The choledochoscope is reinserted to confirm clearance
of the duct. If an impacted stone is seen and unable to be
extracted options include laser lithotripsy or, in rare cases,
transduodenal sphincteroplasty. Alternatively, a t-tube can
be placed with the plan for postoperative ERCP/lithotripsy.

Once the duct has been cleared, then the surgeon must
decide whether to place a t-tube. Primary closure (without
t-tube) is acceptable, especially if the surgeon is confident
that the duct has been cleared (5,6). T tube drainage has
been shown to result in significantly increased operative
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Figure 3 Closure of choledochotomy. CBD, common bile duct.

time and may be associated with complications such as
biliary leakage. However, if there is any concern regarding
the caliber of the common bile duct (or narrowing during
closure) or retained stones, then the surgeon should
consider placing a t-tube. The closure of the common
bile duct is usually performed with 4-0 PDS sutures on
RB-1 needle (our preference is interrupted simple sutures;
Figure 3). Our preference is to leave a JP drain at the
choledochotomy site.

Discussion

Laparoscopic CBDE is a safe and effective technique in
addressing common bile duct stones. Combined with
cholecystectomy, it allows for single stage management for
patients with choledocholithiasis. Transcystic CBDE in
particular is a safe procedure that can be taught to surgeons
and housestaff. In the majority of cases, if transcystic CBDE
is not successful, postoperative ERCP is effective in clearing
the duct.

Evidence from several studies demonstrate that single
stage LC and LCBDE is superior to ERCP and then LC
for the management. One of the barriers to this treatment
algorithm is the perceived barriers to learning the technical
aspects of LCBDE. Nationally chief residents graduate on
average with one CBDE based on Surgery Accreditation
Council for Graduate Medical Education case logs. We
have made a concerted effort at our institution to teach
the surgical housestaff the basics of transcystic CBDE,
reserving choledochotomy for select circumstances.
In our experience, >90% of choledocholithiasis can be
managed effectively with transcystic CBDE, deferring
choledochotomy for select cases. Over the past several
years, our graduating chief residents now graduate with
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3.2 CBDE/year (94%ile) while the national average has
remained relatively unchanged.

Conclusions

LCBDE is a safe and effective technique for management
of choledocholithiasis. Transcystic CBDE can be learned
by housestaff and can be used to manage most patients
with choledocholithiasis, reserving postoperative ERCP
for unsuccessful transcystic CBDE and deferring
choledochotomy for select situations (large stones, altered
anatomy, etc.)
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