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Common bile duct (CBD) stones are identifi ed in 10 to 15 
percent of patients undergoing surgery for symptomatic cho-
lelithiasis.1,2 CBD stones require extraction to avoid complica-
tions, such as acute suppurative cholangitis, obstructive jaun-
dice, hepatic abscess, and acute pancreatitis. Laparoscopic 
CBD exploration, open CBD exploration, and postoperative 
ERCP with stone removal are all options for the treatment of 
CBD stones identifi ed by intraoperative cholangiography. 

In experienced hands, laparoscopic CBD exploration has a 
success rate of over 90 percent.3,4,5 Th e choice of procedure 
should be guided by patient-specifi c considerations, training 
and experience of the surgeon, and available endoscopic ex-
pertise

Informed consent should include a discussion of the risks, 
benefi ts, and alternatives of CBD exploration. Th e patient 
should be counseled regarding the possibility of bile duct 
leak, abscess, and retained stones.

Patients with suspected and confi rmed CBD stones should be 
administered preoperative antibiotics and a fi rst- or second-
generation cephalosporin is recommended.

Appropriate equipment should be readily available includ-
ing 3- to 5-French (F) biliary Fogarty catheters, wire baskets, 
guidewire, balloon (8-mm outer diameter) and/or mechani-
cal (7- to 12-F) dilators, 3- to 5-mm choledochoscope with 
1.1 mm or larger working channel, loop ligatures, and T-tubes. 
Additional choledochoscopic equipment includes a separate 
light source, an adaptor to allow simultaneous irrigation via 
biopsy channel, second camera, second monitor, or picture-
in-picture display with video switcher. 

Fluoroscopy support should be available for all patients un-
dergoing cholecystectomy, and radiology should be contacted 
for a C-arm fl uoroscope and appropriate support personnel 
as soon as the necessity for intraoperative cholangiography is 
identifi ed. 

For patients undergoing general anesthesia, primary prophy-
laxis for prevention of deep venous thrombosis, such as se-
quential compression devices, should be employed

A surgical timeout should be performed with the entire op-
erating room team (anesthesiologist, surgeon, nurse, scrub 
technician) to assure correct patient identity, intended opera-
tion, and the informed consent 

When a decision has been made to perform CBD exploration, 
intraoperative cholangiography should be performed to con-
fi rm the diagnosis and outline the biliary anatomy before the 
formal exploration is undertaken. 

For laparoscopic intraoperative cholangiography, a clip is ap-
plied proximally across the duct once the cystic duct is well 
visualized and stay sutures are placed on either side of the 
planned bile duct incision. An incomplete vertical ductoto-
my is created, taking care not to injure the posterior wall of 
the duct, and the contents of the duct are milked proximally. 
Th e cholangiogram catheter (4-5 F) with a metal reinforced 
tip is inserted into the abdomen through a transabdominal 
14-gauge angiocatheter that has been placed in the right up-
per quadrant. 

Th e catheter is manipulated into the cystic duct with laparo-
scopic instruments. Th e cholangiogram catheters available on 
the market secure the catheter and occlude the duct once the 
catheter is in place either via grasping jaws or infl atable bal-
loon. If neither mechanism is available, a clip or a cholangio-
gram clamp can be applied loosely around the duct with the 
catheter. Placement of a hydrophilic guidewire through the 
cholangiogram catheter facilitates placement of instruments 
for CBD stone extraction and dilatation of the cystic duct 
with balloon catheters or mechanical dilators if necessary.3

Th e position and seal of the catheter should be fi rst tested 
with injection of saline. Th e saline and water-soluble contrast 
fl uid and tubing must be free of bubbles before performing 
the cholangiogram, since bubbles can create fi lling defects 
which can be confused for stones. 

Contrast is then injected under continuous fl uoroscopic vi-
sualization with a 1:1 dilution of water-soluble contrast and 
water. Th e images should be evaluated for the length of the 
cystic duct and the junction with the CBD, the size of the 
CBD, free fl ow of contrast into the duodenum, the intra and 
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extrahepatic biliary anatomy, and the presence of fi lling de-
fects. If the contrast does not fl ow freely into the duodenum, 
administration of sublingual nitroglycerin or intravenous glu-
cagon is sometimes helpful in relaxing the sphincter of Oddi.

Findings on cholangiography that are suggestive of CBD 
stones include dilated bile ducts, fi lling defects, or failure of 
contrast fl ow into the duodenum.4 

Laparoscopic transcystic exploration of CBD Compared with 
laparoscopic choledochotomy, laparoscopic transcystic ex-
ploration of the CBD is the fastest, safest, and least invasive 
initial approach to CBD exploration for patients with stones 
smaller than 10 mm and a small bile duct, with no higher mor-
bidity than a standard laparoscopic cholecystectomy alone.6-9 
Choledochotomy should be reserved for patients with large 
occluding stones or those in whom the duct cannot be cleared 
using a transcystic approach. 

Conditions for successful and safe transcystic laparoscopic 
CBD exploration include CBD diameter <6 mm, Stone loca-
tion distal to the cystic duct/CBD junction, Cystic duct di-
ameter >4 mm, Fewer than 6 to 8 stones within the CBD and 
stones smaller than 10 mm.10 

Laparoscopic transcystic exploration, the gallbladder is left  in 
situ and the dome of the gallbladder is grasped and retracted 
cephalad to facilitate visualization and manipulation.11

Flushing of the distal CBD with warm saline should be the 
initial maneuver performed for clearance of CBD stones and 
can be facilitated by intravenous administration of glucagon 
or dilatation of the cystic duct with a 4 to 6 mm balloon. A 
laparoscopic grasper can be left  secured to the dome of the 
gallbladder in order to facilitate retraction and visualization 
throughout the procedure. Flushing of the proximal duct is 
avoided because small stones could be pushed into hepatic 
ducts, and may not be retrievable.

Biliary balloon catheter extraction is useful for cases with a 
dilated cystic duct.12 A 3 to 5F biliary Fogarty catheter is ad-
vanced transcystically under fl uoroscopic control distally into 
the duodenum. Duodenal placement can be confi rmed by 
fl uoroscopy or by resistance upon withdrawal of the catheter, 
indicating that the balloon is adjacent to the ampulla of Vater. 
Th e balloon should be defl ated and withdrawn slightly. Th e 
balloon can then be gently infl ated and withdrawn carefully 
until stones and debris exit from the cystic ductotomy for 
retrieval with forceps. Th ere is a risk of stone displacement 
into the common hepatic duct with this procedure since the 

stones are not grasped directly.

Once the duct has been cleared with fl ushing and balloon 
catheters, either transcystic choledochoscopy or fl uoroscop-
ically-guided wire basket retrieval can be employed to re-
trieve any remaining stones. Th e choice between approaches 
depends on available expertise and equipment as both have 
been used successfully. 

Transcystic choledochoscopy may require dilatation of the 
cystic duct to accommodate the scope, although the cystic 
duct is usually enlarged due to the passage of stones. Th e cho-
ledochoscope is placed through a 5 mm port and manipulated 
into the cystic duct with atraumatic instruments. Th e choled-
ochoscope can then be advanced through the CBD and into 
the duodenum. Th e choledochoscope should be connected to 
high-pressure saline for irrigation of the duct and to improve 
visualization. Adaptors for insertion of wire retrieval baskets 
are necessary. Additional video monitors, or screen-in-screen 
technology, are utilized for monitoring.

If a stone is seen through the choledochoscope, wire basket 
retrieval can be performed through the working channel of 
the scope and off ers the advantage of direct visualization of 
stone capture and withdrawal as compared with fl uoroscop-
ically-guided wire basket retrieval. Distal CBD stones can be 
pushed into the duodenum with the choledochoscope. 

Fluoroscopically-guided wire basket retrieval of stones can 
be performed if fl uoroscopy and specialized equipment are 
available.12 Th e use of spiral wire baskets with fl exible leaders 
will help avoid CBD injury. Th e basket is placed through the 
wire for guidance and advanced under fl uoroscopic guidance 
into the lower common duct or duodenum, then opened and 
pulled back until the stone is captured. Rates of successful 
stone retrieval with this technique are reported as 95 percent 
in several case series.13-14

Following laparoscopic transcystic exploration, cholangio-
graphic confi rmation of duct clearance should be performed 
with intraoperative cholangiography. Th e cholecystectomy is 
completed and the cystic duct stump is secured with a clip 
or a loop ligature. Loop ligatures minimize the possibility of 
postoperative bile leak for patients with cystic duct dilation, 
trauma, or infl ammation. A closed suction drain is placed in 
the hepatic fossa to identify and control any bile leakage. 

Laparoscopic choledochotomy (LCD) is more technically 
challenging than laparoscopic transcystic exploration. LCD 
may be att empted following failed laparoscopic transcystic 
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exploration or for patients who are not candidates for the 
transcystic approach. Laparoscopic CBD exploration is pref-
erable to postoperative ERCP for stone removal.15-18 

LCD is indicated for patients with failed laparoscopic tran-
scystic exploration or preoperative endoscopic stone extrac-
tion, narrow or tortuous cystic duct, dilated CBD (6 to 10 
mm), large stones (>10 mm), multiple stones and Stone loca-
tion proximal to the cystic duct/CBD junction.11

As is the case for laparoscopic transcystic exploration, the 
gallbladder is left  in situ and the dome of the gallbladder can 
be grasped and retracted cephalad to facilitate visualization 
and manipulation. A 30 degree laparoscope should be used to 
assist with visualization of the supraduodenal CBD.

Th e cystic duct should be dissected down to the level of the 
CBD and the tissue overlying the anterior CBD should be 
cleared. Care should be taken to avoid excessive dissection 
because this may endanger the blood supply to the duct and 
thus impair healing. An approximately 1 cm longitudinal duc-
totomy is created with laparoscopic scissors; stay sutures will 
help to facilitate manipulation and maintain a seal when sa-
line infusion is used for choledochoscopy. Various techniques 
such as saline infusion, fl uoroscopically-guided balloon or 
wire basket retrieval, and choledochoscopy should be utilized 
for extraction of CBD stones and to ensure that the CBD is no 
longer obstructed, as described above. 

Primary closure of the choledochotomy with interrupted fi ne 
monofi lament absorbable suture is safer than closure around 
a T-tube and results in decreased operating time, decreased 
postoperative and biliary complications, shorter time until re-
turn to work, and decreased hospital costs.19-20

Absorbable sutures should be used in the bile duct since per-
manent suture is lithogenic. Any residual stones can be ex-
tracted with the use of ERCP.

In cases where there is concern that additional manipulation 
may be necessary and ERCP expertise is not available, a T-
tube (12- to 16-F) can be placed through the ductotomy and 
secured in place using fi ne monofi lament absorbable sutures.  
However, T-tubes can be complicated by bile leak, infection, 
tube dislodgement, or bile duct obstruction.6 In addition, the 
T-tube can act as a foreign body around which bile pigments 
and bile salts may precipitate, potentially leading to stone re-
currence. If a T-tube is placed, cholangiography should always 

be performed prior to closure in order to confi rm duct clear-
ance and to rule out bile leaks.
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