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LCBDE is the safest and most cost effective way to treat
choledocholithiasis in patients with an intact gallbladder.  A single
stage approach to remove the gall bladder and clear the bile duct
of stones is possible. This approach avoids ERCP and its
associated risk of pancreatitis. LCBDE techniques and
instrumentation continue to evolve. Our experience using the MIG
(multi-channel instrument guide) and techniques from urologic
surgery adapted for LCBDE is presented.
The Multi-channel Instrument Guide (MIG)* is a flexible J shaped
three lumen plastic extrusion with memory. The largest lumen
is 3.4 mm designed to accommodate a 2.8 mm flexible
choledochoscope. The two smaller working channels are 1.9 mm
and can accommodate 4 Fr. stone baskets, balloon catheters or
irrigation catheters.  (Figure 1)
The MIG is inserted through a 10 mm epigastric port, and is
straightened for insertion by pulling it back into a clear sheath.
One of the principle advantages of using the MIG is that it protects
the choledochoscope from damage. Grasping forceps are not
required to manipulate the choledochoscope. The angle of the tip
can then be adjusted anywhere between 0 and 90 degrees by
extending the MIG out of the sheath. (Figure 2)  
This feature is used when introducing the choledochoscope into
the cystic duct for a trans-cystic LCBDE procedure. The MIG is
fully extended out of the sheath when a choledochotomy
approach is chosen. 
The “tool kit” required to use the MIG is simple and many of the
components are cross utilized between General, Vascular and
Urologic surgery. The tool kit required to use the MIG includes a
laparoscopic video system with Picture in a Picture (PIP)
capabilities, a 2.8 mm x 70 cm. flexible choledochoscope/
ureteroscope, a nitinol tip-less stone basket, 4 Fr. balloon
embolectomy catheter, 4 Fr.  irrigation catheter and either an
electro-hydraulic lithotripter or Holium laser.  This equipment is all
available at our 100 bed community hospital. (Figure 3)
The MIG can be used for virtually all cases of choledocholithiasis.
A procedural algorithm is followed based on the results of the
Dynamic Fluoroscopic Intra-Operative Cholangiogram (DFIOC).
Using the algorithm helps to plan an efficient procedure, and
progresses from simple to complex in a logical fashion. (Figure 4)

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. The mean preoperative
bilirubin was 3.62 (StDev 3.4).  The mean preoperative SGOT
was 167 (StDev 131.5). The mean preoperative SGPT was 164
(StDev 154.2). The mean preoperative alkaline phosphate was
286 (StDev 228.2). The mean preoperative amylase was 217
(StDev 447.1).  (Fig 5 A,B,C,D,E.)
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A learning curve has been evident as our experience using the
MIG has increased. The MIG initially was used only for
choledochotomy LCBDE cases, and that experience has been
reported in Surgical Endoscopy, Vol. 19, pages 120-125, “A Stone
Extraction Facilitation Device to Achieve an Improved Technique
for Performing LCBDE”. In the subsequent cases the procedural
algorithm has been refined. Transcystic duct LCBDE has been
successfully applied in 32% of the cases. A choledochotomy
approach 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)

Overall successful clearance of the biliary tree was achieved in
96% of patients. The two cases where final clearance was not
achieved involved cases with multiple stones in both the CBD and
CHD. Stones that were missed were hiding in the intra-hepatic
ducts. 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 choledochoscope. 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.

LCBDE using the MIG, choledochoscope, stone baskets and
lithotripter is safe and effective. A 96% success rate was achieved
in this series of 57 patients. Trans-cystic duct techniques (Figure 6)
and choledochotomy techniques (Figures 7 and 8) are
complementary, and laparoscopic biliary tract surgeons need to
be familiar with both of these procedural methodologies. A
procedural algorithm has been developed for LCBDE using the
MIG and its application makes for an efficient operation. The
necessary instrumentation for LCBDE using the MIG is available,
relatively inexpensive, and can be cross utilized with vascular and
urologic surgery. The same instrumentation can be used for
transcystic and choledochotomy LCBDE. By application of these
techniques, the need for ERCP in patients with an intact
gallbladder and choledocholithiasis can be virtually eliminated.

*The MIG has received FDA clearance and is available at
www.lapsurgical.com (1 888 527 7874, fax  505 627 6760)
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Figure 1. MIG cross section

Figure 2. The MIG tip angle changes as MIG is extended out of sheath from 0 to 90 degrees

Figure 3. MIG extending from sheath with light from choledochoscope illuminating nitinol stone basket and
balloon irrigation catheter

Figure 5a. Figure 5b. Figure 5c.

Figure 5d. Figure 5e.

Chart 1

Figure 6.  Stone in basket having been removed through cystic duct LCBDE. Note choledochoscope
emerging through MIG

Figure 7. MIG positioned above choledochotomy, PIP showing stone in hepatic duct

Chart 2
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Figure 4. LCBDE procedural algorithm

Figure 8  Laser lithotripter fragmenting impacted stone
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