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A b s t r act

Pat h o l o g y o f l o s t g a l l s t o ne s

Laparoscopic cholecystectomy has become the preferred
surgical technique for symptomatic gallstone disease. The
technique generally is safe. Probably one of the most
common intra-operative complications is gallbladder
perforation with stones spreading into the peritoneal cavity.
In this paper the sequelae of lost gallstones after
laparoscopic cholecystectomy and the diagnostic problems
facing the clinician are reviewed. Abscesses and fistula
formation in the abdominal wall occur. A long delay can be
present between the initial operation and the complications
of the lost stones. Although rupture of the gallbladder
is usually noticed during preparation and retrieval, the
surgeon may not be aware of losing stones. Due to the long
delay, the occurrence of intra-abdominal abscesses and
fistula is often not linked to the prior procedure.

In the beginning of the era of laparoscopic cholecystectomy,
retained stones in the peritoneal cavity were considered
harmless. Animal models even suggested that loss of stones
did not pose a clinically important problem.3 No deleterious
effects could be demonstrated and, hence, there was no
indication for retrieval of lost stones.4 On the other hand
gallstones, whether or not contaminated by bacteria, led to
formation of abscesses and adhesions in a mouse model.5
Placing a gallstone in the peritoneal cavity together with bile
and a culture of E. coli led to the formation of abscesses in
8 out of 40 mice. In control experiments abscess formation
did not occur, even though inoculation with E. coli was also
used in the control animals. In another experiment, gallstones
were placed in the peritoneal cavity of rats, together with either
saline and sterile or infected bile. In the control experiment,
animals received an injection with saline, or sterile or
infected bile, but without insertion of a gallstone. Only the
group in which a gallstone with bile (sterile or infected) was
inserted developed adhesions and intra-abdominal abscesses.6
Contrary to this finding is the experiment in which only
gallstones were placed in the abdomen. No adhesions nor
formation of abscesses were noted during a follow-up of one
year.7 From these experiments it is clear that the combination
of bile and stones can lead to deleterious effects. Sterile
pigment concrements lead to mesenchymal reactions such
as granulomas, whereas contaminated stones, especially
with gram-negative bacteria, lead to abscess formation.8 The
gallstones behave like foreign bodies.
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Int r o d u ct i o n
Laparoscopic cholecystectomy has become the preferred
surgical technique for symptomatic gallstone disease. In
experienced hands it is a safe procedure with low morbidity
and mortality. However, complications do occur. Well-known
are leakage from the cystic duct, injury to the major bile duct
with the occurrence of bilomas, retained stones in the common
bile duct and perforation of the gallbladder.1 Probably one of
the most common intra-operative complications is gallbladder
perforation with stones spreading into the peritoneal cavity.2
The sequelae of lost gallstones after laparoscopic
cholecystectomy and the occurring complications may go
unnoticed for a long time and can be a diagnostic challenge.

T h e c o n s e q u ence s o f l o s t
g a l l s t o ne s
Lost stones can be the source of potentially serious
complications.9 There are not many data on the occurrence
of spilled gallstones in the literature. It is thought to occur
in approximately 40% of laparoscopic cholecystectomies.10
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described to form fistula towards the colon17 or urinary
bladder.11,18 Even pleural empyema has been reported.19 The
most prevalent form is a transabdominal fistula through
the umbilical canal. Also cholelithiasis of the ovary after
loss of gallstones has been reported.20
Recently three patients were seen in our clinic with
abscesses and fistula occurring seven weeks to almost ten
years after laparoscopic cholecystectomy. All three patients
underwent an endoscopic retrograde cholangiogram
with papillotomy, because of stones in the common bile
duct, prior to the operation. Only in one case was the
surgeon aware of rupture of the gallbladder, in one case
the pathologist noted a small hole in the fundus of the
gallbladder, in the third patient the removed gallbladder
was entirely intact. The surgeon is usually aware of rupture
of the gallbladder during retrieval or preparation. All three
patients developed abscesses or fistula in the vicinity of
the umbilical port. The gallbladder usually ruptures in the
umbilical canal during retrieval. In 30%, stones can be
found in the port sites.13 One of our patients also developed
a fistula in a trocart port on the right side of the abdomen.
The long delay is clearly demonstrated in the literature.
Either the surgeon is not aware of losing stones or he
thinks he retrieved all lost stones. Because of the long delay
between the initial operation and the presentation with the
abscesses or fistula, gallstones are not considered in the
differential diagnosis of abdominal complaints. This is the
reason for considerable diagnostic delay. Abscesses can be
easily detected with ultrasound examination of the abdomen
or computer tomography scanning. Gallstones are not always
detected in the fistula or abscess. In one of our own cases
both diagnostic modalities failed to detect gallstones as
being responsible for abscesses and fistula formation.

However, lower numbers have been reported. Perforation
of the gallbladder is reported in 10 to 32% of cases.11
In a published large analysis of laparoscopic
cholecystectomies performed in many clinics, gallbladder
perforation (20%) and stone spillage (9%) were the two
most common complications. Stone spillage mainly
occurred during the dissection (75%) and removal (25%)
of the gallbladder. Predisposing factors for developing
complications after stone spillage were older age, male sex,
acute cholecystitis, spillage of pigment stones, number
of stones (>15) or size of the stone (diameter >1.5 cm),
and perihepatic localisation of lost stones.12 In a study of
more than 3500 laparoscopic cholecystectomies carried
out in one centre, perforation of the gallbladder occurred
in 17%. In 254 cases (7%) spillage of stones occurred. In
the majority of cases, the stones could be retrieved.13 In
40 cases it was not possible to retrieve the stones. Twelve
of these patients developed complications: abdominal
abscesses (n=4), intestinal obstruction (n=1), paraumbilical
tumour (n=1), and stones in the port site (n=6).14
A specific risk factor for spilling stones and bile is rupture
of the gallbladder during retrieval via the umbilical port.
Due to the very small incision in the abdominal wall,
retrieving the gallbladder can be problematic. This is
especially true if the gallbladder contains large stones.
The problems occurring after lost gallstones can occur a
long time after surgery.15 The interval is reported to range
from 4 days to 29 months.9 But problems may occur many
years after the operation.16 More than 80 cases of gallstonerelated complications after laparoscopic cholecystectomy
have been reported.9 Some of them are noted in table 1.
Among the complications are transabdominal fistula and
intra-abdominal abscesses.9 Retained stones have been

Table 1. Reported cases of lost gall stones in the literature
Author
Botterill16
Van Hoecke15
Weiler22
Daoud17
Castro11
Lutken18
Patterson21
Memon10
Willekes19
Catarci2
Whiting23
Vadlamidi24
Lauffer25
McDonald 26
Groebli27
Van der Lugt 28
Zaans Medical Centre

Number
1
1
1
1
1
1
1
1
1
1
1
1
1
6
2
2
3

Time after laparoscopic cholecystectomy
2-5 years
5 years
Immediately
7 months
2-11 months
9 months
14 months
8 months
17 months
3 months
12 months
20 months
3 months
Immediately-18 months
15 months/24 months
15 months/38 months
7 weeks-7 months/24 months/10 years
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Complication
Abscesses
Fistula
Fistula
Fistula
Fistula
Fistula
Abscess and fistula
Fistula
Empyema
Fistula
Abscess
Abscess
Abscess
Abscess and fistula
Abscess/abscess
Abscess/abscess
Fistula/abscess/fistula

If gallstone loss occurs, all efforts should be made to retrieve
the lost stones.21 Whether loss of stones is a reason for
conversion to a open procedure is not clear. Lost stones can be
collected laparoscopically. When numerous or large pigment
stones are lost, which cannot be retrieved by laparoscopy,
intraoperative conversion to open surgery can be justified.12
As soon as the gallbladder is dissected off the liver it should
be placed in a specimen bag in order to prevent spilling of
stones while removing the gallbladder via the umbilical
port opening. The risk for rupture depends on whether
the gallbladder is inflamed or not. Gallbladder perforation
is more frequent in acute cholecystitis.14 Peroperative
perforation of the gallbladder seems to carry no morbidity,
provided a total and complete recovery of the lost stones and
local treatment of bile contamination with local irrigation
is carried out.14 Our own patients started with complicated
gallstone disease. Whether this poses an extra risk factor for
losing stones is not obvious. However, two patients developed
subhepatic abscesses immediately after the operation.
The surgeon should always be aware of the consequences
of lost stones. The occurrence of an abscess or fistula
in the abdominal wall in a patient who has undergone
a laparoscopic cholecystectomy in the past, even if the
operation was performed many years ago, should lead to
the differential diagnosis of lost stones even if rupture of
the gallbladder was not obvious during the operation.
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