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Abstract
Laparascopic cholecystectomy (LC) is the current surgical technique of choice for the treatment of sympto-
matic cholelithiasis.  However, this procedure leads to certain complications, of which we highlight gallbladder 
perforation with the subsequent spillage of stones and bile into the peritoneal cavity, which may give rise to 
the formation of abdominal abscesses some time after the surgery.

For this reason, abandoned gallstones should be recognized as a potential source of intra-abdominal in-
flammatory processes, especially when there is a history of gallbladder perforation during the procedure, or 
in cases of conversion to open cholecystectomy and spillage of gallstones into the peritoneal cavity. Both 
radiologists as well as surgeons should be familiar with the imaging findings of the various diagnostic moda-
lities such as ultrasound, CT and magnetic resonance imaging, as well as the various clinical manifestations 
that can present. 

In this publication we present 7 cases of patients with a history of laparascopic cholecystectomy who 
presented to our hospital´s ER with abdominal pain and in whom the imaging findings showed the presence 
of perihepatic collections caused by spilled stones. 
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INTRODUCTION

Laparoscopic cholecystectomy (LC) is the current surgical 
technique of choice for the treatment of cholelithiasis (1), 
which has decreased the number of complications compa-
red with open cholecystectomy, associated with a reduced 
hospital stay and postoperative recovery period (2). 

Complications of laparascopic cholecystectomy are 
infrequent, although they entail a high morbidity for the 
patients in whom they present. One of the most common 
complications is gallbladder perforation with subsequent 
spillage of sometimes infected gallstones and bile into 
the peritoneal cavity, which may lead to the formation of 

abscesses located anywhere from the liver subcapsule to 
the thorax and even expectoration of gallstones has been 
reported in some cases in the literature (1, 2, 3, 4, 5). 
Gallbladder perforation occurs in 15-40% of laparascopic 
cholecystectomies (3, 6, 7, 8). 

The radiologic findings of these complications have not 
been described much in the literature. However, there are 
various imaging findings which, along with clinical fin-
dings, and keeping in mind the history of LC, should alert 
the radiologist and the clinician to the possibility that the 
patient may be presenting an inflammatory reaction to 
abandoned gallstones, which in these cases behave like 
foreign bodies. 
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In this article we will present a series of 7 patients with a 
history of laparascopic cholecystectomy who were subse-
quently readmitted to the emergency room at our institu-
tion presenting with abdominal pain and an intra-abdomi-
nal inflammatory process. 

MATERIALS AND METHODS 

This study consists of a case series of seven patients diagno-
sed with subcapsular hepatic abscess due to gallstones left 
in the cavity following laparascopic cholecystectomy, who 
presented to the Fundación Cardio Infantil between 2010 
and 2013. The date of the procedure as well as the date of 
consult for the complication was reported, noting the time 
lapse between the LC and the appearance of symptoms. 

The medical charts of the seven patients were reviewed, 
including progress notes and diagnostic tests as well as 
microbiologic studies of abdominal fluid and blood cul-
tures. All the imaging studies related to the diagnosis of 
intra-abdominal collection performed on each patient were 
compiled, including ultrasound (US), computerized tomo-
graphy (CT) and magnetic resonance imaging (MRI). 

All the ultrasounds focused on the abdominal region 
using GE Logiq P5 and Siemens X300 machines; the 
computerized tomographies were performed on Siemens 
Somaton Sensation 64 and Siemens Emotion 16 machines. 
The Philips Achieva 1.5T machine was used for the magne-
tic resonance imaging. 

Likewise, the available surgical notes of patients under-
going surgery due to a suspected subcapsular hepatic collec-
tion secondary to abandoned gallstones were reviewed. 
Other notes could not be reviewed since the patients were 
operated on at another institution. 

RESULTS 

All the patients had a history of laparascopic cholecystec-
tomy due to cholelithiasis and cholecystitis described in the 
medical chart or as a prospective finding on the diagnostic 
imaging. In two cases the date of the LC was not obtained. 
In addition, the surgical descriptions of the LC were not 
available in any of the cases, since they were performed at 
other medical centers. 

The range of time from LC to the appearance of symp-
toms was 3 months to 7 years, with a mean of 25.8 months; 
only one patient presented 7 years after the LC (Table 1). 
In 6 cases the patients presented with right upper quadrant 
abdominal pain; one patient presented with abdominal 
pain and a feeling of abdominal mass (Table 2). In no case 
was peritoneal irritation found on physical exam. The ave-
rage time between the appearance of symptoms and diag-
nosis was 6 months. 

Table 1. Time of symptom appearance after cholecystectomy.

Cases Time to symptom 
appearance (in months)

Time from symptom 
appearance to definitive 
diagnosis (in months) 

Case 1 3 1
Case 2 - 8
Case 3 18 18
Case 4 84 2
Case 5 12 -
Case 6 12 1
Case 7 - -
Average 25,8 6

Table 2. Symptomatology 

Chief complaint No. of patients
Abdominal pain 6
Feeling of abdominal mass 1
History of hepatic abscess 2

In all 7 cases the diagnosis was made by images: 6 cases 
on ultrasound, 2 patients by CT scan and 2 patients with 
MRI. In two cases percutaneous drainage of the collection 
was carried out by the interventionist radiology group. 
However, both patients consulted again due to a recu-
rrence of the collections. In the remaining cases percuta-
neous treatment was not carried out due to the precedent 
of relapse, and surgical management was preferred as the 
definitive treatment (Table 3). 

Table 3. Treatment 

Treatment Number of patients
Percutaneous drainage 2
Diagnostic laparoscopy 2
Conversion to laparotomy 1
Exploratory laparotomy 2
Thoracentesis and pulmonary decortication 1

In the surgical descriptions of the repeat interventions, 
stones were only found in the collection of one patient; in 
the rest, only the presence of collections with a significant 
inflammatory reaction was described. 

A sample of the collection was taken in all patients and 
sent for Gram stain and culture; the microorganisms iso-
lated in the collection cultures were: E. coli, Streptococcus 
viridans, S. aureus and Klebsiella oxytoca. Microbiological 
data were not obtained in the remaining cases (Table 4). 
In one case the patient developed right thoracic empyema 
evidenced by cytological findings in the pleural liquid, 
which presented as a complication following an attemp-
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ted percutaneous drainage of the subhepatic collection. 
Cholecystectomy clips were not found in the abdominal 
cavity in any of the cases. 

Table 4. Bacteriological isolation in collections.

Cases Isolated microorganism 
Case 1 E. Coli
Case 2 Streptococcus viridans
Case 3 N/A
Case 4 S. Aureus
Case 5 N/A
Case 6 Klebsiella oxytoca
Case 7 N/A

DISCUSSION

Beginning in 1992, the Instituto Nacional de Salud 
[National Health Institute] standardized laparascopic 
cholecystectomy as the surgical procedure of choice for 
gallbladder pathologies, particularly cholelithiasis, acute 
cholecystitis, and biliary dyskinesia, among others. The 
advantages compared to open cholecystectomy are: lower 
postoperative pain, shorter hospital stay and rapid reco-
very. These characteristics give the laparascopic approach a 
lower morbidity and make it more cost-effective (9). 

The reported rate of complications in the world litera-
ture is 4.8%, the most morbid complication being bile duct 
lesions, with a rate of 0-2% (10, 11). Iatrogenic perforation 
of the gallbladder during laparascopic cholecystectomy 
(LC) is relatively frequent, with an incidence ranging from 
15% to 40%; it is associated with spillage of gallstones into 
the abdominal cavity, also known as abandoned gallsto-
nes, which is more common during LC compared to open 
cholecystectomy. The reported prevalence of abandoned 
gallstones during LC is 5-7% in the surgical literature. 
According to Fitzgibbons et al., they represent 0.1-0.8% of 
conversions to laparotomy (1, 2, 6 ,7, 8, 12, 13). 

The real incidence of major complications due to intra-
peritoneal gallstones following a LC is difficult to deter-
mine due to scant reporting of gallbladder perforation in 
the surgical descriptions. In a recent review of 8 studies that 
included 24,936 laparascopic cholecystectomies, Zehetner 
et al. concluded that the incidence of gallbladder perfora-
tion was 12-36%, with an incidence of gallstones spilled in 
the cavity of 5-19%, and a 2% frequency of lost gallstones 
(unrecovered). It is estimated that 8.5% of retained gallsto-
nes will lead to some complication (4, 14, 15). 

Complications due to intra-peritoneal gallstones are not 
frequent, although on occasion they can lead to serious 
consequences and a high morbidity. Those most frequently 
associated with abandoned gallstones following laparasco-

pic cholecystectomy are abdominal wall abscess 18% and 
intra-abdominal abscess 44%; in the latter group, subhepa-
tic and subphrenic ones are the most frequent (Figure 1); 
much less frequent are thoracic ones 12% and about 10% 
are retroperitoneal. However, the spectrum of complica-
tions related to abandoned gallstones also includes: surgi-
cal wound infection, intestinal obstruction or perforation, 
cutaneous sinuses, adhesions, fistulas (bilio-cutaneous, 
colocutaneous, bilio colocutaneous, bilio-enteric) and 
jaundice (1, 4, 5, 7) (Figure 2). 

Figure 1. Abdominal CT scan with contrast. Note the subcapsular right 
posterior loculated fluid collection.

The time to onset of symptoms following gallstone spi-
llage in the cavity is variable and according to a series in 
the literature ranges from a few months up to years, with 
clinical manifestations being very infrequent after 4 years. 
(3). in our series, the average time was 25.8 months and 
only one case presented after 7 years. Regarding the patho-
physiology of abscess formation, it is considered that the 
abandoned gallstones act as foreign bodies that can be 
easily infected, leading to an inflammatory process which 
can result in the formation of abscesses in days to years 
following the cholecystectomy (16). Additionally, there are 
various known conditions that have been associated with a 
greater risk of gallbladder perforation during LC, especially 
the experience and learning curve of the surgeon, the pre-
sence of a distended gallbladder, gangrenous cholecystitis, 
and a long preoperative evolution of the process. 

In addition, Brockman et al., in a review of 91 patients 
with abandoned gallstones in different locations, conclu-
ded that the risk factors for developing a complication 
secondary to abandoned gallstones were: acute cholecys-
titis with infected bile, spilling of pigmented gallstones, 
multiple gallstones (>15 stones), the size of the gallstones 
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Figure 3. Coronal reconstruction in abdominal CT scan with contrast. 
Dropped laparoscopic metallic clip. Notice the absence of inflammatory 
reaction (arrow).

Regarding the imaging findings on ultrasound, the aban-
doned stones are seen as nodular or linear hyperechoic 
images with posterior acoustic shadowing (Table 5). It is 
known that all stones, regardless of the presence of calcium, 
cause this artifact on ultrasound (2, 3, 25) (Figure 4). There 
are only a few case series that describe the imaging charac-
teristics on CT of stones abandoned following cholecys-

(>1.5 cm), and older age. However, in a study published 
by Singh et al., there was no significant statistical difference 
between the size and number of gallstones with the occu-
rrence of abscesses (1, 3, 6, 7, 13, 17, 18). 

Likewise, numerous clinical and experimental publica-
tions have shown a greater risk of complications of aban-
doned gallstones, such as adhesions and intra-abdominal 
collections, when they are pigmented gallstones and in the 
presence of infected bile. Compared to cholesterol stones, 
pigmented gallstones are smaller and more numerous, 
which frequently lead to inflammation and the formation 
of adhesions with an increased risk of gallbladder perfora-
tion during LC and difficulties in the recovery of the spilled 
pigmented stones. Infectious complications are more likely 
to occur in bilirubinate stones because this type of stones 
often contains viable bacteria (1, 2, 3, 19). 

The microorganisms which have been cultured and repor-
ted from stones left in the abdominal cavity associated with 
abscesses are E. coli, Klebsiella pneumoniae, Streptococcus 
milleri, Pseudomonas aeruginosa, Serratia marcescens, 
Enterobacter cloacae, Hafnea alvei or Enterococcus faeca-
lis, microorganisms that may be found in the normal gas-
trointestinal tract flora (1, 18, 20, 21, 22). Unlike stones, 
dropped surgical clips seem to be a much less clinically 
significant finding since they are not associated with a hig-
her risk of abscess formation and therefore do not require 
follow-up or surgical removal. Few cases of intra-abdo-
minal abscesses secondary to LC surgical clips have been 
reported. Hussain reported two in a series of 7 patients, 
who presented recurrent subphrenic abscesses which had 
to be removed by laparotomy; this author concluded that 
their removal is not routinely considered due to the inert 
and sterile nature of these clips (2, 6, 23, 24) (Figure 3). 

Figura 2. A. Axial T2 weighted with fat suppression (DRIVE) image. Notice perihepatic fluid collections with a small hypo intense defect within the 
posterior, likely representing spilled gallstone (arrow). B. Coronal T2 weighted scan, demonstrates irregular hypontensity across de lateral abdominal 
wall due to a fistulous tract (arrow). 

A B
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tectomy, such as heterogeneous hypodense lesions, with or 
without central calcification, and peripheral enhancement 
following the administration of contrast. They can also pre-
sent as multilocculated perihepatic collections, often near 
Morrison´s pouch or in the retroperitoneum below the 
subhepatic space, at times with a hyperdense image inside 
which corresponds to the stone (1, 6, 16, 25) (Figure 5). 

Table 5. Imaging findings.

Diagnostic modality Imaging findings of abandoned stones
Ultrasound Nodular or linear hyperechoic images with 

posterior acoustic shadow of perihepatic 
localization.
Perihepatic collection.

Abdominal tomography 
with contrast

Heterogeneous hypodense lesions, with or 
without central calcification (hyperdense) 
and peripheral enhancement after contrast 
administration.
Multiloculated collections near the Morrison 
space or in the retroperitoneum inferior to 
the subhepatic space, with a hyperdense 
image inside, corresponding to the stones.
Patterns of calcification in the abandoned 
stones (peripheral, central, diffuse and 
laminated).

Abdominal MRI with 
contrast

Low signal intensity focus, less than 1 cm in 
T1 echo gradient sequences.
Hypointense lesions in the images enhanced 
in T2 and are iso- to hypointense in the 
T1-weighted images.
Cholesterol stones show high signal in T1.

Figure 4. Abdominal ultrasound demonstrating sub phrenic fluid 
collection in a patient with history of dropped gallstones after 
laparoscopic cholecystectomy.

Pigmented stones with high calcium content are easily 
diagnosed with CT, while pure cholesterol stones and 
those with low calcium content may not be detected (25). 
Different calcification patterns may be seen in the aban-
doned stones (peripheral, central, diffuse, laminated), 
and they may mimic calcified peritoneal metastases (10) 
(Figure 6). On magnetic resonance they have been descri-
bed as multilocculated subcapsular perihepatic collections, 
on occasion with involvement of the abdominal wall, which 
exhibit heterogeneous signal intensity on T2 potentiated 
images and on STIR sequences. A subsequent review of the 
MR images identified stones as a focus of low signal inten-
sity, less than 1 cm in the T1 gradient echo sequences. Most 
stones are hypointense on T2 potentiated images and are 
iso to hypointense on T1 potentiated images, except cho-
lesterol stones, which may show an elevated signal in T1 (3, 
10, 26, 27) (Figure 7).

Various reports based on expert experience conclude 
that for cost and effectiveness reasons, it is advisable to per-
form an ultrasound or CT before an MR on a patient who 
develops a collection following a LC (3). The diagnosis of 
intra-abdominal abscesses due to stones may be confused 
with simple abscesses and hepatic actinomycosis. It has also 
been found that abscesses due to abandoned stones may 
mimic neoplastic processes, peritoneal metastatic disease 
or processes such as sclerosing peritonitis, which at times 
leads to a delay in diagnosis and treatment. However, the 

DFX

Liver

Collection

Figure 5. Coronal reconstruction of abdominal CT. Large right 
perihepatic fluid collection due to a dropped gallstone in a patient 
with history of pyocholecysto and laparoscopic cholecystectomy four 
months ago. 
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history of laparascopic cholecystectomy and the presence 
of calcification favor the diagnosis of an abandoned stone 
(1, 2, 3, 6, 13, 16) (Figure 8). 

It is contradictory that there is no consensus on the mana-
gement of stones abandoned in the abdominal cavity. This 
can be explained by the fact that some surgeons consider 
that the rate of complications is lower than the morbidity 
involved in the conversion of the procedure to laparotomy 
for the removal of the stones, when it is not technically pos-
sible to remove them via laparoscopy. Soper et al. analyzed 
10,174 laparascopic cholecystectomies where they showed 
that the mortality and incidence of serious complications 

Figure 6. Abdominal CT image. Two hyper dense (*) dropped stones 
are seen in the hepato-renal space with no evidence of foreign body 
reaction. 

Figure 7. A-B. T1 and T2 W MRI. Perihepatic fluid collection with two hypo intense defects within it, corresponding to dropped gallstones. C. Post 
contrast MRI showing peripheral enhancement of the collection without enhancement of the stones.

A B C

is significantly less than the conversion to laparotomy 
for removal of the stones (28). Turner et al. carried out a 
prospective study where they included 1528 patients who 
underwent laparascopic cholecystectomy between 1992 
and 2002. Gallbladder perforation and stones abandoned 
in the abdominal cavity occurred in 3.8% of the cases. 
Abandoned stones were documented in 49 patients, and 
7 of these presented complications related to this event. 
Two of these patients presented pain or intestinal ileus that 
required medical management and 5 were diagnosed with 
intra-abdominal abscesses which were reoperated or drai-
ned percutaneously, resolving completely (29). 

Rice et al. carried out a prospective study which included 
1059 laparascopic cholecystectomies, where they showed 
that gallbladder perforation and abdominal contamination 
with bile and stones was associated with a greater inci-
dence of intra-abdominal abscesses (30). The treatment 
of complications related to abandoned gallstones depends, 
therefore, on the type of complication and symptoms they 
cause. However, in 90% of cases a surgical procedure is 
required to drain the intra-abdominal abscess and remove 
the stones (16, 25) (Figure 9). The rate of re-intervention 
due to intra-abdominal abscess recurrence is up to 32% of 
cases (31), which is why at our institution we consider that 
the ideal treatment is surgical, and percutaneous treatment 
is only used in those cases in which the morbidity and mor-
tality of the surgical procedure is very high. 

CONCLUSION 

Abandoned stones should be recognized as a potential 
source of formation of intra-abdominal collections, secon-
dary to a reaction to a foreign body, which on occasion may 
affect other structures such as the abdominal wall, the dia-
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