
The Multi-channel Instrument Guide* (MIG) was 
developed to make LCBDE a more practical procedure
by helping to organize the complex operating room 
environment required for LCBDE, and by protecting 
the delicate instrumentation. The MIG procedure can be
adapted to either a trans-cystic duct or choledochotomy
procedure, and a procedural algorithm has been 
developed to guide the surgeon to the most efficient
approach based on the appearance of the pathology 
on the dynamic fluoroscopic intraoperative cholangiogram
(DFIOC). In addition, a standardized "tool kit" is effective
for virtually all cases of choledocholithiasis. The same
instrumentation is used for either a transcystic 
or choledochotomy approach to LCBDE. 

The MIG is a J shaped three lumen guide tool. The
largest lumen is 3.4 mm diameter to accommodate a 2.8
mm flexible choledochoscope. The two smaller lumens
are 1.9 mm diameter. (Figure 1) The flexible guide is

Laparoscopic Common Bile Duct Exploration (LCBDE)
methods have evolved rapidly since the introduction 
of laparoscopic cholecystectomy. No unified approach
or standardized LCBDE procedure has developed.
Some surgeons have advocated a cystic duct approach
and others have advocated a choledochotomy
approach. Many surgeons have abdicated the problem
of choledocholithiasis to our GI counterparts referring
patients for either preoperative or postoperative ERCP.
ERCP has not proven to be a panacea, as 10% 
of patients develop pancreatitis, and severe pancreatitis
develops in 1% of patients. In addition, no laboratory 
or radiology test has identified patients with choledo-
cholithiasis with an accuracy of better than 30%. 
When ERCP is done preoperatively, many patients that
do not even have choledocholithiasis are subjected to a
potentially risky procedure. When ERCP is done post-
operatively, a second procedure and a second 
specialist is required. LCBDE at the time of laparo-
scopic cholecystectomy has been shown in randomized
studies to be as or more effective than ERCP, and to be
more cost effective with a shorter period of hospitalization.

pulled into an introducer sheath and straightened for
insertion through a standard 10 mm laparoscopic port
placed in the epigastric location. (Figure 2) The surgeon
guides the flexible choledochoscope (Figure 3) into the
cystic duct or into the CBD. (Figure 4) The standardized
"tool kit" needed for LCBDE includes the MIG, a flexible
choledochoscope, 4 Fr. balloon catheter, 4 Fr. irrigation
catheter, nitinol tip-less stone basket, (Figure 5) and
lithotripter or Holmium laser (Figure 6). A video system
that can accommodate two video inputs with picture in a
picture feature is also needed. A procedural algorithm
(Figure 7) is followed based on patient anatomy, stone
size and stone location. The algorithm progresses from
simple to complex in a logical sequence.

57 consecutive patients underwent LCBDE using 
the MIG. The average patient age was 63 years 
(range 16-91). Females represented 61% of patients
and males 39%. Difficult stone features, including large
stones over 8mm, multiple stones, hepatic duct stones,
impacted stones or fibrin embedded stones occurred 

in 77% of these patients. Overall successful clearance 
of the biliary tree was achieved in 96% of patients.
Transcystic duct LCBDE (Figures 8 & 9) has been 
successfully applied in 32% of the cases. A choledo-
chotomy approach (Figures 10 & 11) has been utilized
in 68% of the cases. The choledochotomy cases have
been further broken down based on the procedural 
algorithm to stage of clearance. Clearance at stage 1
has been achieved in 35% of the LCBDE cases, 
clearance at stage 2 in 19% and clearance at stage
three in 14%. (Chart 1) Operative time required for the
transcystic LCBDE cases was a mean of 104 minutes.
Choledochotomy cases cleared at stage 1 required 
a mean of 131 minutes, those cleared at stage 
2 required 129 minutes, and those cleared at stage three
required a mean time of 191 minutes. (Chart 2) We have
had no cases of pancreatitis resulting from LCBDE using
the MIG. In patients for whom both preoperative 
and postoperative amylase levels were available, 
the postoperative amylase level was significantly lower
than the preoperative level (paired T-test, p= 0.05). 
We have avoided trauma to the ampulla, refrained from
dilating the ampulla with balloon angioplasty devices,
and have not passed open stone baskets through 

the ampulla. We have commonly passed balloon
catheters through the ampulla, as well as the choledo-
choscope. We have used both electro-hydraulic and
laser lithotripter on stones that were impacted in the
ampulla. We have had no cases of bile duct stricture.

The MIG has achieved the goal of improved 
introduction, control, and protection of the choledo-
choscope. A standardized approach guided by a proce-
dural algorithm has been achieved. For the future, 
this new approach to LCBDE needs to be validated 
in a teaching institution with general surgical residents
so that LCBDE may be successfully integrated into 
general surgical practice.

*The MIG has received FDA clearance and is available at 
www.lapsurgical.com (1 888 LAP SURG, fax 505 627 6760)
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Figure 1: Cross section of MIG

Figure 2: Setup 
of operative field

Figure 3: Choledochoscope about to be inserted into MIG.
Occlusion plug blocking two smaller channels is used 
for transcystic duct LCBDE

Figure 4: MIG being pulled
into introducer sheath. 
The MIG tip angle changes
between 90 and 0 degrees.
The MIG is fully re-tracted
for insertion through 
laparoscopic port. MIG is
fully extended for choledo-
chotomy LCBDE, and is
adjusted for ideal angle of
attack for trans-cyclic duct
LCBDE.

Figure 5: Light from choledochoscope shining on 
balloon catheter and tip-less nitinol stone basket

Figure 6: 200 micron laser fiber inserted through sure-
seal valve down the working channel of the choledo-
choscope, note finger on the tip deflection control lever.

Figure 7: LCBDE procedural algorithm

Figure 8: DFIOC
showing multiple small
stones in distal CBD, 
a good set up for 
transcystic LCBDE

Figure 9: Trans-cystic
LCBDE, Laparoscopic
view of choledocho-
scope exiting MIG 
and entering cystic
duct. PIP view of 
CBD stone as seen
through choledocho-
scope

Figure 10: DFIOC
showing two large
stones in CBD, a
choledochotomy
LCBDE is best
choice

Figure 11: Large stone
emerging through 
choledochotomy


