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Abstract. During laparoscopic cholecystectomy, gallbladder perforation
has been reported, leading to bile leak and spillage of gallstones into the
peritoneum. Because the consequences can be dangerous, conversion to
laparotomy as an instant management for gallstone spillage is one of the
topics of current discussion in laparoscopic cholesystectomy. In this
article, we discussed the option of not converting to laparotomy after
intraperitoneal gallstone spillage as an acceptable approach to manage-
ment or not.A prospectively maintained database of 1528 consecutive
laparoscopic cholecystectomies performed during a 10-year period at the
4th Surgical Clinic of The Ankara Numune Education and Research
Hospital was analyzed. Perforations resulting in gallstone spillage into
the abdominal cavity were documented in 58 (3.8%) patients. Among
those 58 patients seven (12%) experienced complications from retained
stones. To maintain acceptable management of such patients, surgeons
should inform each patient preoperatively that stones may be spilled. In
the event of spillage, the patient should be informed postoperatively, and
followed closely for complications. Follow-up should not waste time and
money with unnecessary examinations, and it should avoid psychological
trauma to the patient with a wrong diagnosis of cancer as a stone may
mimic cancer radiologically. Thus the surgeon should not hesitate to
record the events and inform the patient about the spillage of the stones
and possible consequences.

Laparoscopy has become the procedure of choice for routine
cholecystectomy. Although the overall complication rate is less
than that with the traditional open approach, there appear to be
at least two operative complications that occur with greater fre-
quency at laparoscopy. One is bile duct injury or bile leakage, and
the other appears to be late infection due to dropped gallstones
[1]. During laparoscopic cholecystectomy, because of perforation
of the gallbladder, the rate of bile leak and loss of gallstones
into the peritoneum has been reported to be between 3% and 33%
[2, 3]. Although rarely clinically significant, intraperitoneal gall-
stone spillage may cause localized or systemic infection, inflam-
mation, fibrosis, adhesion, cutaneous sinuses, fistula, small bowel

obstruction, generalized septicemia, empyema, and intraabdomi-
na- and extraabdominal abscess [4, 5].

Most surgeons believe that free intraperitoneal gallstones are
harmless and therefore not a justification for conversion to lap-
arotomy, even if a large number are left in situ [5]. Nevertheless,
recognition of this unusual entity is important because the clinical
presentation can be confusing and the diagnosis significantly de-
layed [6].

Bile leakage can be diagnosed soon after operation, but intra-
peritoneal gallstone spillage can be manifested months to years
after operation, and have a confusing preservation, leading to
further diagnostic examinations. Most such diagnositic tests are
time consuming and expensive. Because gallstone spillage can
have long-term unwanted consequences, conversion to laparot-
omy as an instant management tool is one of the topics under
discussion in laparoscopic cholesystectomy. In this article, we
discuss the option of not converting to laparotomy after intra-
peritoneal gallstone spillage as an acceptable approach to man-
agement or not.

Material and Methods

A prospectively maintained database of 1528 consecutive lapa-
roscopic cholecystectomies performed during a 10-year period
between 1992 and 2002 at the 4th Surgical Clinic of Ankara
Numune Education and Research Hospital was analyzed. In the
preoperative period all patients were informed about the proce-
dure and the possible complications. The patients in whom gall-
bladder perforation occurred were closely followed and
consequences were recorded.

Results

Perforations resulting in gallstone spillage into the abdominal
cavity were documented in 58 (3.8%) patients. When perforation
of the gallbladder led to spillage of gallstones into the abdominal
cavity, a concerted attempt was made to remove them using a
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variety of extraction instruments such as grasping forceps, Dormia
basket, and a 10-mm irrigation and suction device. Nine patients
were known to have a solitary stone at the intraoperative ultra-
sound study, and those stones were successfully extracted. All
nine patients had no morbidity and no complaints about the
matter in the follow-up period. Retained stones in the abdominal
cavity were reported in the remaining 49 patients. Among the 49
patients seven experienced complications from the retained
stones. As they were all informed about the possible complica-
tions and their records were successfully documented, diagnoses
were made in the shortest time with the fewest examinations.

All seven patients were successfully managed, as shown in
Table 1. Patient 1 had pain in the right hypochondrium and right
shoulder pain an postoperative day 3; and had an ultrasound (US)
examination that revealed a gallstone retained in the abdomen,
and it was, managed medically. Patient 2 had an ileus which was
thought to be the result of irritation from a gallstone that had
been shown on US examination. The free fluid in the Douglas
pouch resolved with medical management. Patients 3 and 4 both
had a fistula at the site of the xphoidal trochar that drained abcess
caused by retained gallstones at the trochar site. Both patients
were managed by surgical removal of the stones under local
anesthesia. Patient 5 had purulant leakage at the right port site,
which comminucated with the abdominal cavity at local explora-
tion. In the course of that abdominal exploration, a gallstone was
removed from the hepatic confluence. Patient 6 was re-admitted
with right upper quadrant pain, nausea, and jaundice. Computed
tomography (CT) scan revealed an abcess, as well as dilatation of
the intrahepatic biliary tree from the mass effect of abscess
adjacent to the laparoscopic clips. The patient was succesfully
managed by percutaneous drainage. Patient 7 was re-admitted
with distention of the upper abdomen, and pain. A CT scan re-
vealed a cystic mass at the subdiaphragmatic space between the
right liver lobe and the diaphragm. The patient was known to
have retained gallstones, and the abcess and all stones were
cleared by laparotomy instead of percutaneous drainage because
of the location of the abcess (Fig. 1).

Discussion

Bile duct injury as a complication of laparoscopic cholecystectomy
has attracted the most attention, but perforation of the gallblad-
der resulting in intraperitoneal gallstone spillage is one of the
most common intraoperative complications, although it is not
usually considered to be serious [7]. Finding and removing all of
the spilled gallstones can be laborious during laparoscopy and is
often avoided. The stones left in the peritoneal cavity may,
however, lead to intraperitoneal problems requiring a second
procedure. It remains unclear whether stone spillage should be

considered an indication for conversion to an open cholecystec-
tomy [7].

A number of animal studies have been undertaken to deter-
mine the potential consequence of spilled gallstones in the
abdominal cavity. Welch et al [8] and Cohen et al. [9] conclude
that free intraperitoneal gallstones are harmless and thus do not
warrant exploratory laparotomy. Johnson et al. [10] found that
leakage of bile in combination with gallstones was associated with
a significant risk of postoperative adhesion formation and possi-
ble intraabdominal abscesses. Leland and Dawson [11] and
Tzardis et al. [12] further suggested that intraperitoneal stones
could lead to an even higher incidence of adhesion formation in
association with contaminated bile, and they therefore conculded
that unretrieved gallstones are not benign and should be
aggressively removed to decrease long-term complications, Gur-
leyik at al. [13] concluded that chemical composition plays a
major role in the fate of intra-abdominal gallstones and that pa-
tients who have retained intra-abdominal pigmented stones
should be followed closely because of the high prevalence of
complications.

A number of retrospective and prospective clinical studies have
been undertaken to determine the potential consequence of
spilled gallstones in the abdominal cavity. Soper and Dunnegan
[14] and Schafer et al. [15], who analyzed 10,174 laparoscopic
cholecystectomies performed at 82 surgical institutions over a
3-year period, advised surgeons against converting laparoscopic
cholecystectomy to an open procedure. Their findings showed
that the mortality rate and the incidence of serious complications
of retained gallstones are extremely low.

At the Mayo Clinic, Rice and associates addressed the long-
term consequences of intraoperative spillage of bile and gall-
stones during laparoscopic cholecystectomy. These authors
emphasized the need for removal of as many calculi as possible
during laparoscop. However, they advised conversion to an open
procedure only in patients for whom it is not possible to retrieve
the majority of the gallstones laparoscopically, especially when
bacteriobilia is suspected or confirmed by Gram stain of the bile.
They also noted that percutaneous drainage of intraabdominal
abscesses in most of their patients was ineffective if the inciting
gallstones were not removed [16].

Hussain [17] reported that of seven patients who harbored
dropped surgical clips or spilled gallstones, five had no compli-
cations; in the other two patients, subphrenic abscesses, empy-
emas, and a lung abscess developed. Hussain suggests that
dropped gallstones and clips can be a risk factor for abdominal
sepsis and that stones in the peritoneal cavity may long remain
silent. Therefore, every effort must be made to avoid leaving any
loose surgical clips or dropped gallstones in the peritoneal cavity.
Laufer et al. strongly recommend that spilled gallstones be

Table 1. Characteristics of the complicated patients.

Patient number Complication Time since LC (weeks) Diagnostic test Intervention Outcome

1 Pain 60 US Medical Complete recovery
2 Ileus 1 X-ray + US Medical Complete recovery
3 Abscess 48 US Wound exploration Complete recovery
4 Abscess 84 US Wound exploration Complete recovery
5 Abscess 108 US + CT Laparotomy Complete recovery
6 Abscess 32 US + CT + ERCP Percutaneous drainage Complete recovery
7 Abscess 128 US + CT Laparotomy Complete recovery

LC: laparoscopic cholecystectomy; US: ultrasound; CT: computerized tomography; ERCP: endoscopic retrograde cholangiopancreatectomy.
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removed whenever possible, and that every attempt should be
undertaken to prevent the spread of bile and calculi if the gall-
bladder is accidentally perforated [7].

Despite their extreme rarity, the characteristic appearance of
intraabdominal abscesses from gallstones should be recognized
because their radiographic appearance can mimic more ominous
disease, such as tumors or bowel obstructions [6].

In our series, there were no misdiagnoses when the patients
were readmitted for treatment of complications of the laparo-
scopic cholecystectomy. When the patients are well followed with
appropriate recording systems, as we do and as we suggest,
spillage of gallstones and their consequences are always kept in
mind. If symptoms develop, being aware of the possible initiators
allows physicians to easily direct the management of the problem
to the true diagnosis. As in our series, retained stones can be
managed with no mortality and morbidity.

In our opinion, every surgical approach has a potential of un-
wanted or unexpected outcome. The main goal for all surgeons
should be to manage their own complications with minimal harm
to the patient physically and psychologically. From this point of
view, a complication can be accepted as an unwanted conse-
quence of a surgical approach. If patients are not informed pre-
operatively that spillage of bile and gallstones are possible, they
will be surprised and confused if related complications develop.
In many institutions, the consequences of spilled stones are vir-
tually never mentioned as a part of the preoperative consent
process.

We suggest the following steps for appropriate management of
spilled gallstones.

1. Preoperatively patients should be informed that dropped
stones are common depending on the size of stones and con-
dition of the gallbladder wall and liver bed.

2. When gallbladder perforation and gallstone spillage occur
during laparoscopic cholecystectom, an effort should be made
to retrieve the gallstones (using a grosping forceps, 10-mm

irrigation and suction device, etc.) and the peritoneum should
be irrigated with copious saline.

3. There is no indication, however, for converting the laparo-
scopic procedure to a laparotomy purely on the basis of spilled
stones, but it should be essential to document spilled stones in
the operation note.

4. The surgeon should inform the patient that stones were spilled
and of the possible—but unlikely—consequences of the spill-
age.

5. The surgeon should be alert to the possibility of abscess for-
mation and other complications because early recognition of
the intraperitoneal gallstones is essential in the diagnosis and
further treatment of symptomatic patients. Otherwise, the
clinical presentation can be confusing and the diagnosis sig-
nificantly delayed.

Conclusions

A negative outcome like a gallstone spillage is not evidence of
malpractice, and negligence can never be imputed from unsatis-
factory results. The prudent surgeon should inform the patient
preoperatively about the possibility of gallstone spillage. If spill-
age does occur, the patient should be informed postoperatively of
the event. Such patients should be kept under close control to
avoid wasted time and money for unnecessary examinations, as
well as the psychological trauma associated with wrong diagnoses
like malignancy as spilled gallstone may mimic malignancy in
years to come. Surgeons should not hesitate to record the events
and inform the patient about the spillage of gallstones and pos-
sible consequences.
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