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Abstract: Perforation of the gall bladder is a frequent complica-

tion during laparoscopic cholecystectomy. Grasping the perfo-

rated part of the gall bladder, clip application, or endoscopic

loop application are possible solutions to prevent spillage. We

propose laparoscopic rubber band application to close the

perforated part of the gall bladder as an easy and safe method.

We performed rubber band application after iatrogenic perfora-

tion of the gall bladder during laparoscopic cholecystectomy in 5

patients. Two-millimeter-wide multiple rubber rings, cut from a

14-Fr Foley catheter, are loaded on a grasper. When a

perforation occurred during the dissection of the gall bladder,

the hole is grasped with this instrument and 1 of the rings is

placed on the gall bladder by the aid of a dissector. Thus, the

grasper remained available for traction of the Hartmann’s

pouch during further dissection of the gall bladder. The rubber

bands were placed successfully in all cases. Two perforations

occurred in 1 case, and 2 bands were placed with ease. Bile

leakage or gall stone spillage did not occur. Operation time was

not prolonged. Rubber band ligation of perforation of the gall

bladder is a simple, safe, inexpensive, and effective method to

prevent spillage of the bile or gallstones in laparoscopic surgery.
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Perforation of the gall bladder and spread of the bile
and gallstones into the peritoneal cavity during

laparoscopic cholecystectomy is a distressing condition
for the surgeon with an incidence of 10% to 40%.1–3

Laparoscopic retrieval of spilled stones may be a
challenge and, unlike spilled bile, irrigation alone has no
effect on spilled stones. Residual stones may cause
localized or systemic infection, inflammation, fibrosis,
adhesions, cutaneous sinuses, fistulas, intestinal obstruc-
tion, intra-abdominal abscesses, and septisemia.4–6 The
risk of severe complications can be minimized by early
closure of the perforation.5

The perforated portion of the gall bladder may be
closed by holding with a grasper, by clip placement, or by
endoscopic loop application to prevent spillage. Endo-
scopic sutures are proposed for larger tears. However,
these methods may not always be effective and the repaired
portion of the gall bladder may tear again due to traction.
Such a tear may necessitate emptying the gall bladder of
bile and stones into a bag before continuing dissection.7

Laparoscopic placement of a rubber band is an
alternative method to close the perforation. We applied
rubber bands on the perforated part of the gall bladder
during laparoscopic cholecystectomy in 5 patients.
We propose this technique as a simple, effective, and
inexpensive method.

DESCRIPTION OF THE TECHNIQUE

1. Cutting from a 14-Fr Foley catheter, sterile rubber
bands of 2-mm width are prepared and kept ready to
use on the surgical table.

2. If the gall bladder perforates during dissection, the
perforated site of the gall bladder is hold by a grasper
and traction is applied. If there is not sufficient amount
of tissue for application of the rubber band at the
perforated site, dissection is continued and sufficient
amount of tissue is prepared. Thus, the band does not
slide after application.

3. The dissector is taken out of the trocar, the reducer on
the 10-mm trocar is removed and the dissector is
passed through the reducer. The rubber bands (2 or 3
of the rubber bands) are loaded on the dissector
manually. This loaded dissector is introduced into the
abdomen through the 10-mm trocar. The reducer is
placed promptly to prevent excessive CO2 leak.
Alternative method: the grasper that tracts the
fundus is freed. A rubber band is grasped with this
instrument and introduced into the abdomen. The
rubber band is loaded on the dissector with the aid of
the grasper. Then the fundus of the gall bladder is
tracted with the grasper again.

4. The perforated site of the gall bladder, which is closed
by the grasper, is captured by the dissector and the
grasper is removed. The rubber band on the dissector is
hold by the free grasper and placed on the gall bladder
wall below the perforated area (Fig. 1). When sufficient
amount of tissue is trapped in the rubber band, the
band remains in place tight and both the grasper andCopyright r 2007 by Lippincott Williams & Wilkins
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the dissector are freed and surgery continued as if there
was no perforation (Fig. 2).

The bands were placed successfully in all of the
5 cases. None of the bands was replaced during the
completion of the cholecystectomy procedure. Two
perforations occurred in 1 patient and 2 bands were
placed with ease. As the perforation on the gall bladder
was closed rapidly, the operation was not prolonged.
Moreover, the grasper was free to be used to apply
traction on the gall bladder at an appropriate point.
Perforations were caused by surgical trainees in 3 cases.
As band ligation of the perforation was effective, the
complication did not necessitate the instructor to take
over the operation.

DISCUSSION
Perforation of the gall bladder and spillage of

gallstones during laparoscopic cholecystectomy may

cause difficulties for the surgeons.1 It may occur by injury
with electrocautery during dissection of the gall bladder
bed, or injury during traction of the gall bladder with
grasping forceps.2–5 Experience of the surgeon is one of
the most important factors that affect the incidence of gall
bladder perforation. As the experience of the surgeon
increases, perforation is less likely to occur.2,6–10 Grasping
the perforated part of the gall bladder, application of a
clip, or an Endoloop are possible solutions to prevent
spillage.7 However, when the grasper is used to keep the
perforation closed, it is no longer available for effective
traction. An experienced surgeon should replace the
trainee to complete the procedure under such circum-
stances. There was no need for such a change in our cases,
which we consider an advantage in terms of surgical
training.

Clip application to close the perforation may be
ineffective in many cases. Endoloop is another useful
device for closing a defect on the gall bladder, but
the loop may slip or loosen owing to traction.7 The
diameter of the rubber band may increase about
3-fold and it tends to return to its normal size when
applied on the gall bladder. Thus, it holds the tissue
tight. However, the rubber band may slip during the
maneuvers for dissecting the gall bladder, too. So that,
the rubber band should be kept in vision after it is placed
on the gall bladder wall. If the maneuvers during
dissection of the gall bladder necessitate the sealed
portion of the gall bladder to be out of vision, the
surgeon should frequently check the rubber band to
see if it remains in place. If it slips it should be taken
out and a new one should be placed. The perforated site
was closed rapidly by band ligation and the rubber
bands were not displaced during gall bladder traction in
our cases.

Totally emptying the perforated gall bladder before
continuing cholecystectomy may be a solution, however,
dissecting an empty gall bladder is not as simple as a full
one. As the gall bladder remains tense after band ligation
of the perforation, detachment of the gall bladder from
the liver can be completed with ease.

In conclusion, rubber band application on the
perforated part of the gall bladder is a simple, inexpen-
sive, and effective method to complete laparoscopic
cholecystectomy without spillage of the bile or gallstones
after perforation of the gall bladder. Moreover, the
procedure can be completed without any difficulty after
closure of the perforation by this method and this may
contribute to surgical training programs in training
centers.
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FIGURE 1. Rubber band placement on the perforated part of
the gall bladder.

FIGURE 2. Sufficient amount of tissue is trapped in the rubber
band.
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