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ABSTRACT
Introduction: Laparoscopic cholecystectomy is the choice of operation 
for symptomatic gallstones. Gallstone and bile spillage can occur during 
laparoscopic cholecystectomy during dissection by cautery or due to 
perforation of gall bladder by grasper. The complication of spilt stone and 
bile may range from simple superficial surgical site infection, adhesion, 
obstruction, abscess formation to none.  Methods: This study was conducted 
at Western Regional Hospital (WRH), Pokhara from July 2015 to December 
2016. A total of one hundred and twenty patients who underwent laparoscopic 
cholecystectomy were included. All patients’ age, sex, pre-operative 
ultrasound findings, intra operative spillage of stone and bile and post-
operative superficial surgical site infection were noted. Statistical analysis 
was done using Microsoft Excel software and SPSS-21. Result obtained 
from the study was discussed with reference to current world literature. 
Results: Out of one hundred and twenty patients, one hundred and nine 
were female and eleven were male with mean age of 42.68 years. Spillage 
of stones and bile occurred in twelve patients (10%). Spillage of stone and 
bile was common with multiple stones. Only four patients (one male and 
three females) developed superficial port site infection (3.3%). Two patients 
among spillage and two among non spillage developed superficial surgical 
site infection (p<0.05). Most common organism was Staphylococcus aureus 
followed by Escherichia coli. Conclusion: The incidence of split stone or bile 
is 10 % and is common with multiple gallstones. The chance of superficial 
surgical site infection is more in male patients and with spillage of stone and 
bile. 

Keywords– Laparoscopic cholecystectomy, spilt stone, superficial surgical 
site infection.

INTRODUCTION

Laparoscopic cholecystectomy has become the gold 
standard treatment for symptomatic cholelithiasis. 
Although minimally invasive, it is associated with an 
increased frequency of bile duct injury and gallstone 
spillage into the abdominal cavity in comparison to open 
surgery.1 Spilt gallstone is well known complication 
during either laparoscopic or open cholecystectomy. 
Gallbladder perforation with stone spillage into the 
peritoneal cavity is more frequent in laparoscopic 
cholecystectomy than in open cholecystectomy. The 
adverse effect of gallstones left in the peritoneal cavity 
is controversial. Some authors stated that the risk of 
having surgical site infection, intra abdominal adhesion, 
obstruction and abscess formation is present while others 

stated that the unretrieved stones had no deleterious 
effect. 2 , 3, 4

There are many normal bacterial floras in the human 
body. These floras may, sometimes become opportunistic 
in certain conditions and cause infection. This can occur 
in both laparoscopic and open surgeries. Surgical site 
infection (SSI) could be intrinsic or extrinsic. There are 
many factors in human body which leads to higher risk of 
infection after surgical intervention.5  Generally minimal 
invasive surgeries are associated with lesser chance of 
infection so is laparoscopic cholecystectomy6. However 
with increasing number of laparoscopic cholecystectomy 
and incidental spillage of gallstone and bile, there are an 
increasing number of port site infections.
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The main objective of our study is to find out the incidence 
of spilt stone and bile spillage during laparoscopic 
cholecystectomy in our setup and determine the factors 
associated with port site superficial SSI. 

MATERIALS AND METHODS

This study was conducted at Western Regional Hospital, 
Pokhara from July 2015 to December 2016. A total of 
one hundred and twenty patients were included in the 
study.  All patients of gallstones undergoing laparoscopic 
cholecystectomy were enrolled. Parameters like age and 
sex, pre-operative ultrasound findings, intra operative 
spillage of stone and bile, post-operative superficial 
surgical site infections were noted. Patients were called 
for follow up in one week and in one month post-
operatively in outpatient department. Statistical analysis 
was done using Microsoft Excel software and SPSS-
21. Result obtained from the study was discussed with 
reference to current world literature.

RESULTS

Out of one hundred and twenty patients enrolled in the 
study, eleven were male and one hundred and nine female 
with Male: female ratio of 1:9. The youngest patient was 
19 years old and the eldest was 75 years old with the 
mean age of 42.68 years. Spillage of stones and bile 
occurred in twelve patients with the incidence of 10%. 
Out of them four patients developed superficial surgical 
site infection (3.3%).

Table 1: Spillage of stones and bile in relation to 

number of stones

Spillage Numbers / total Percentage

Single 1 / 31 3.2

Multiple 11 / 89 12

In our study, 1 patient with single stone in gallbladder 
and 11 patients with multiple stones were spilt in the 
peritoneal cavity. With this we can conclude that patients 
having multiple stones had high chance of spillage of 
stone and bile during surgery.

Table 2: Relationship between port site infection and gender

Gender Infected/total Percentage

Male 1 / 11 9

Female 3 / 109 2.7

In this study, one male patient (9% among males) and 
three female patients (2.7% among females) developed 
port site infection. This shows an association between 
male patients and infection.

Table 3: Relation between port site infection and 

spillage of stones and bile

Port site infection Infected/total Percentage

With spillage 2 / 12 16

Without spillage 2 / 108 1.8

Out of twelve patients who had spillage of stone and bile 
during surgery, only two patients (16% among spillage) 
developed superficial surgical site infection. On the other 
hand two patients out of 108 without spillage (1.8%) had 
superficial surgical site infection. This showed positive 
association between port site infection and spillage of 
stone and bile (P value<0.05). Most common organism 
isolated from the wound site was Staphylococcus aureus 
followed by Escherichia coli. Superficial SSI occurred in 
the umbilical port site because gallbladder was extracted 
from the umbilical port in all the patients. 

DISCUSSION 

The introduction of minimally invasive procedures 
has revolutionized the field of surgery. Nowadays, 
laparoscopic cholecystectomy is the gold standard 
treatment for symptomatic cholelithiasis. The 
increasing use of minimally invasive cholecystectomy 
has led to an increase in the frequency of gallbladder 
perforation and subsequent stone spillage.7 Laparoscopic 
cholecystectomy is associated with perforation of 
gallbladder and spillage of gallstones and bile at a rate of 
5% to 40%.8,  9 Perforation occurs due to traction applied 
by grasping forceps or because of thermal injury during 
dissection of the gallbladder from its bed. The presence 
of acute cholecystitis, obesity, older age, male gender, 
and the surgeon’s experience have been considered 
as possible risk factors for gallbladder injury during 
laparoscopy.10 In our study, spillage occurred in twelve 
patients (10%). Out of which one patient had single stone 
and eleven patients had multiple stones. It showed that 
presence of multiple stones in gallbladder had higher 
chance of spillage.

In our study, majority of patients, one hundred and nine 
patients (90.8%) out of one hundred and twenty, were 
female,. Even though most of the superficial  port site 
infection occurred in females (three out of one hundred 
and nine patients), male gender was found to be associated 
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with higher incidence of superficial port site infection 
may be because of difficult operation in male patients 
leading to higher chance of perforation of gallbladder. 
Our study result was comparable with the study of Jasim 
D et.al, who had three hundred and one (81.57%) females 
and sixty eight (18.43%) males out of three hundred and 
sixty nine total patients. Their study reported port site 
infection in eleven patients (2.98%), with seven females 
(63.63%) and four males (36.36%).11

In our study, two out of twelve (16%) of patients with 
spillage and two out of one hundred and eight patients 
(1.85%) without spillage developed superficial port 
site infection. Similar study in AL-Kindy medical 
college in Iraq showed similar relation between port site 
infection and intraoperative spillage during laparoscopic 
cholecystectomy.12 Spillage of bile or stones retained inside 
the abdomen or in the wound is highly associated with 
port site infection and abscess formation.13  Spilt pigment 
stones have high chance of infection than cholesterol 
stones if not retrieved as it harbors viable bacteria.14 
Every effort should be made to retrieve the stones in 
case of gallstone spillage. A variety of instruments like 
laparoscopic spoons, graspers, suction devices are used 
for stone retrieval.15 Conversion to open surgery remains 
a matter of controversy. Although unretrieved stones 
may remain asymptomatic for a long time or forever, 
occasionally they can cause serious complications.16  The 
most frequent complication is abscess formation at the 
subhepatic and subphrenic region and less frequently at 
the port sites.17 Furthermore, rarely spilt stones can cause 
erosion into adjacent organs and can migrate to distant 
sites, causing a variety of retroperitoneal, cardiothoracic, 
and urological complications.18 , 19  In a few cases, 
stone migration have been reported to extrude through 
the skin.20 Our study revealed Staphylococcus aureus 
and Escherichia coli  as two most common organisms 
involved in SSI, which is similar to the findings of Atul 
K.sharma, Rakish Sharma et.al.21

CONCLUSION

The incidence of spilt stone or bile spillage is 10% and 
is more common with multiple gallstones. The chance of 
superficial surgical site infection is more in case of spillage 
of stone and bile. Superficial surgical site infection is 
more common in male in comparison to females. Most 
common organisms isolated were Staphylococcus aureus 
and Escherichia coli.
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