


Andren-Sanberg’s review required additional surgery
either from a postoperative biliary complication or because
they developed a biliary stricture. The best surgical results
are obtained when the repair is made by creating a Roux-
en-Y choledocho- or hepaticoenterostomy (2,9).

The morbidity associated with the surgical repair of bile
duct leaks has been an impetus in recent years for the
development of alternative techniques to treat these inju-
ries. Kaufman reported a series of 12 patients with bile
leaks or fistulas who were managed with PTBD (/0). In
seven patients, the leak stopped with drainage alone; five
patients required additional surgery. Although PTBD has
been used successfully to control bile leaks, it has a number
of disadvantages. The catheter can be uncomfortable and
inconvenient for the patient. It may also serve as an avenue
for bacteria to enter the biliary tract. Continuous biliary
drainage may also produce fluid and electrolyte disturb-
ances, particularly in elderly patients. In addition, PTC is
often difficult in patients with nondilated ducts, a frequent
problem encountered in patients with biliary leaks.

The most recent advance in the management of biliary
leaks and fistulas has been the introduction of endoscopic
sphincterotomy and the insertion of stents and nasobiliary
drainage catheters. Iatrogenic bile duct injuries are most
commonly located in the extrahepatic biliary tree and are
well suited for endoscopic management. In 1986, Smith
and Sauerbruch each reported the successful treatment of
postoperative biliary fistulas with endoscopic biliary drain-
age (11,12). Leakage from various locations, including the
common hepatic duct, cystic duct stump, common bile
duct and T-tube sites, were successfully managed with only
endoscopic techniques.

Although it was originally believed that stents induced
healing by bridging the hole at the site of extravasation,
recent reports suggest that these maneuvers help by de-
creasing the pressure gradient across the ampulla and
relieving obstruction if it is present (/3). The largest series
of patients with endoscopically treated biliary fistulas was
reported by Ponchon in 1989 (/3). His team treated 24
patients with persistent biliary fistulas, most as a result of
previous surgery. Eleven of the patients had distal bile duct
obstruction. Twelve of the patients were managed by
sphincterotomy alone and nine were cured by this method.
Success was achieved in 7 of the remaining 12 patients, all
of whom were managed with either endoprostheses or
nasobiliary drainage. The only complication noted was
bleeding from one sphincterotomy.

Ponchon noted four factors that influence the outcome
of endoscopic treatment: (1) the type of distal biliary
obstruction; (2) the size of the bile duct injury; (3) the
location of the injury; and (4) the presence of associated
lesions. In those patients where sphincterotomy alone was
sufficient to reduce the pressure gradient between the
common bile duct and the duodenum, a successful out-
come could frequently be achieved without the use of an
endoprosthesis or external drainage. Those patients with
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duct injuries larger than 0.5 cm did not heal. Intrahepatic
lesions responded less well than extrahepatic lesions. Fi-
nally, a poor outcome was noted in patients with hepatic
abscesses unless they were diagnosed and adequately
drained.

Goldin has reported the successful endoscopic treatment
of two patients with peripheral intrahepatic bile leaks
without bridging the site of extravasation (/4). Sphincter-
otomy and stent placement through the papilla sufficiently
decreased the pressure within the biliary tree to allow the
site of disruption to heal.

Laparoscopic Cholecystectomy

As previously stated, injury to the biliary tree is an
uncommon problem. With incidence rates of less than
0.1% after routine biliary surgery, only a few cases per
year would be expected, even at large university centers.
However, with the rapid emergence of laparoscopic cho-
lecystectomy, bile duct injury may become a more com-
mon problem.

Over the past two years laparoscopic cholecystectomy
has emerged as an alternative to traditional open chole-
cystectomy. It offers the advantage of a shorter postoper-
ative hospital stay, less postoperative pain, a shorter con-
valescent period, and a more acceptable cosmetic result
(15). Although preliminary data suggests that laparoscopic
cholecystectomy is a safe alternative to conventional cho-
lecystectomy, the true incidence of complications has not
yet been determined. To date, seven series (a total of 758
patients) have appeared in the literature (/5-21). In these
reports, complication rates have ranged from 0% to 5%.

Four patients have required conversion to an open
cholecystectomy because of bile duct injury during the
laparoscopic procedure. Peters reported one patient with
an inflamed gallbladder who suffered an intraoperative
tear of the common bile duct (/6). Phillips noted one
patient with unsuspected subacute cholecystitis who suf-
fered a bile duct injury that was sutured during laparotomy
(17). Salky noted a laceration of the common bile duct in
a patient in whom the cyctic duct originated from the right
hepatic duct (/8). The fourth case was a common hepatic
duct injury reported by Zucker (19).

Bile leaks have also been the major postoperative com-
plication described after laparoscopic cholecystectomy. In
the reported series, seven patients currently have been
noted to have postoperative bile leaks: two from the cystic
duct, two from the hepatic duct, two from small biliary
radicals entering the gallbladder fossa, and one from the
gallbladder bed (15,16,20). Five of these patients required
additional surgery. The two patients with leakage from
small biliary radicals were both successfully treated with
endoscopically placed stents. Kozarek and Traverso have
also reported a case in which a cystic duct leak after
laparoscopic cholecystectomy was successfully managed
with endoscopic stent placement (22).

In addition to the patient presented in this article, we
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have seen two other patients at this institution with bile
leaks after laparoscopic cholecystectomy. One leak origi-
nated from the cystic dump stump and the other probably
from an accessory bile duct. We have also seen four
patients who underwent laparoscopic cholecystectomy at
other medical centers who developed biliary obstruction
after sustaining bile duct injuries (23).

During the 758 laparoscopic cholecystectomies reported
in the literature to date, six patients have sustained injuries
to the hepatic or common bile ducts, an incidence rate of
0.8%. This figure is higher than those that have been
reported after traditional open cholecystectomy (2). Ad-
ditional data must be accumulated to determine if this
increase in bile duct injury simply reflects inexperience
with this new technique or an inherent risk of removing
the gallbladder using the laparoscope.

CONCLUSION

Injury to the biliary tree is an uncommon medical
problem that is most likely to occur during surgery or
other types of trauma. The extravasation of a small quan-
tity of bile occurs commonly after biliary surgery and is of
little clinical significance. However, patients who develop
fever, jaundice, abdominal pain, or profuse bilious drain-
age should be suspected of having a significant bile leak.

Ultrasonography and CT scanning are useful for detect-
ing the presence of fluid collections in these patients, but
they cannot demonstrate if the collection communicates
with the biliary tree. Technetium-99m-IDA scintigraphy
is a noninvasive and physiologic means of evaluating
patients suspected of having bile leaks. It will document
communication between a fluid collection and the biliary
tree and will also establish the primary route of bile flow
(i.e., through the leak or into the small intestine). Those
patients with preferential flow into the small intestine will
generally respond well to conservative management, in-
cluding drainage of the fluid collection. Those patients
with preferential flow through the bile leak frequently have
biliary obstruction and require more invasive therapy.
Injection of radiographic contrast directly into the biliary
tree via either PTC or ERCP is the best means of localizing
the anatomic site of the leak and diagnosing possible
underlying biliary obstruction.

Those leaks detected intraoperatively are best treated by
surgical repair. Postoperative leaks may also be repaired
surgically, but the incidence of postoperative complica-
tions and stricture formation is significant. PTBD can be
used to manage bile leaks but is fraught with drawbacks
such as discomfort, inconvenience and infection. Endo-
scopic sphincterotomy and biliary endoprostheses have
recently been employed in the successful management of
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both intra- and extrahepatic bile leaks and fistulas. Al-
though the short-term results of these nonsurgical tech-
niques are encouraging, the incidence of long-term com-
plications such a biliary stricture has not yet been deter-
mined.
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