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ABSTRACT 

Introduction:  Surgical infections are physically, socially, 

and financially stressful. It prolongs the patient's stay in 

the hospital and harms the hospital and the attending sur-

geon. For gallstone disorders, laparoscopic cholecystec-

tomy is considered the gold standard of care. Methods & 

Materials: This study was a prospective observational 

type. 100 patients of age group above 20 years of both sex-

es, were admitted to the department of surgery, Dhaka 

Medical College Hospital. Laparoscopic cholecystectomy 

was done in all cases. Data was processed and analyzed 

with the help of the computer program SPSS and Microsoft 

Excel. Results: In this study, the maximum number of pa-

tients (44%) was between 30-39 years of age groups, with 

a mean value of 42.7 ± 6.19 years. Intraoperative compli-

cations levels, 12 patients developed hemorrhage from 

primary port site, followed by 13 patients developed brad-

ycardia. Spillage of bile and/or gallstones generally occurs in 9.0% of patients, because of 

gallbladder perforation. It is evident that, among 12 patients who developed hemorrhage 

from the primary port site, a total of 5 patients developed purulent discharge from the site, 

redness or heat was found in 4 patients, and tenderness and localized swelling were found in 

a total of 3 patients. Conclusion: Port site infection is not uncommon after laparoscopic 

cholecystectomy. In this study incidence of port site infection was 6.0%. The best way to 

avoid complications from laparoscopic surgery is by meticulous handling of  
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tissue and careful dissection of the Gallbladder. 

 

Keywords: Port site Infection (PSI), Pneumoperitoneum, Laparoscopic cholecystectomy. 

 

INTRODUCTION 

A less invasive surgical technique called 

laparoscopic cholecystectomy is used to 

remove a damaged gallbladder. Since the 

early 1990s, this method has effectively 

taken the place of the open method for 

routine cholecystectomies[1]. Currently, 

cholecystitis (acute or chronic), sympto-

matic cholelithiasis, biliary dyskinesia, 

acalculous cholecystitis, gallstone pancrea-

titis, and gallbladder masses/polyps can all 

be treated with laparoscopic cholecystec-

tomy[2]. The indications for an open chole-

cystectomy are the same. The most effec-

tive treatment for gallbladder cancer cases 

is typically an open cholecystectomy. 

Gallstones affect about 20 million people 

in the United States. Approximately 

300,000 cholecystectomies are performed 

on these individuals each year. Between 

10% and 15% of people have gallstones 

without any symptoms. Twenty percent of 

these have biliary colic symptoms. About 

1% to 4% of the 20% of patients who have 

symptoms will experience complications, 

such as acute cholecystitis, gallstone pan-

creatitis, choledocholithiasis, or gallstone 

ileus[3]. As people age, gallstones become 

more common, and women are more prone 

than men to have gallstones. Gallstones 

affect 5% of males and 20% of women 

between the ages of 50 and 65. Gallstones 

are mostly made up of cholesterol (75%), 

with pigment making up the remaining 

25%[4]. The clinical signs and symptoms of 

gallstones are the same regardless of their 

composition. A paradigm shift in the way 

that modern medical treatment is ap-

proached has been brought about by lapa-

roscopic surgery (LS), often known as 

minimal access surgery. Patients and doc-

tors alike find it popular because of its ear-

ly return to work, reduced pain, better aes-

thetics, and early postoperative recovery. 

From cholecystectomies and appendecto-

mies to several other sectors, its use has 

expanded. But LS comes with a unique set 

of challenges. While rare, port site infec-

tion (PSI) is one of the annoying side ef-

fects that negate the advantages of mini-

mally invasive surgery[5]. An earlier study 

found that the incidence of complications 

following laparoscopic surgery is 4.72%, 

with the port site problem accounting for 

the majority of these cases. The most 

common (3.2%) was port site infection, 

followed by port site bleeding (0.6%)[6]. 

Infection can be caused by several factors, 

including the age of the patient, comor-

bidities, the timing and method of estab-

lishing the port, the placement of the port, 

and the type of lesion. In certain situations, 

the patient's bacterial flora may become 

opportunistic and cause infection[7]. In less 

than 30 minutes, there was no infection 

rate, according to the study by Lilani et 

al.[8]. When surgeries were continued for 

two hours or more, there was a notable rise 

in SSIs. Prophylactic antibiotics, obesity, 

and drains do not influence the incidence 

of surgical site infections after laparoscop-

ic cholecystectomy[9]. The type of wound, 

however, has a significant role in infec-

tion. According to the CDC's 2015 SSI 

criteria, wounds are categorized as either 

clean, clean-contaminated, contaminated, 

unclean, or infected. A wide range of mi-

croorganisms that might cause infections 
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reside in the human body. Patients' natural 

commensal microbial flora may cause in-

fection when the host systemic immunity 

is reduced by disease, medicine, or altera-

tions of skin or mucous membrane integri-

ty related to surgical injury. The PSIs in 

LS show up as seropurulent discharge 

from the port sites accompanied by signs 

of an organ/space infection or surrounding 

skin inflammation[10]. In the port site, three 

different kinds of surgical site infections 

could happen. The first type of surgical 

site infection is superficial, affecting main-

ly the skin and subcutaneous tissues, and it 

usually manifests 30 days after surgery. 

Second, a deep surgical site infection af-

fecting deep soft tissues, such as muscles 

and fascia, down to the incision, may ap-

pear 30 days following surgery[11]. Thirdly, 

organ/space SSI: any organ or place other 

than the incision that was opened or 

moved during surgery that becomes infect-

ed[12]. A port site infection (PSI) not only 

increases patient morbidity but also tar-

nishes the surgeon's reputation. PSIs con-

tinue to be prevalent even with advance-

ments in the fields of antimicrobial agents, 

sterilization, surgery, and operating room 

ventilation. A previous study found that 

the incidence of port site infection is 4.5%; 

however, male patients showed greater 

rates, 8/89 (8.9%), than female patients. 

The umbilical port is more likely to expe-

rience port site infections (PSI); the infec-

tion rate may vary depending on the port 

used to remove the material. To avoid 

concealed malignant cells, unintentional 

content spills, and wound infection, the 

diseased material should be evacuated in 

an endobag. The study aimed to determine 

the incidence of port site infection in lapa-

roscopic cholecystectomy in tertiary care 

hospitals. To find out the relationship be-

tween the port site infection and socio-

demographic characteristics of patients, to 

find out the influencing factors and micro-

bial organisms responsible for laparoscop-

ic port site infection and to observe the 

common site for port site infection was 

included among specific objectives. 

 

METHODS & MATERIALS 

This prospective observational study was 

conducted at the department of Surgery in 

Dhaka Medical College Hospital, Dhaka 

for a twelve-month period, starting from 

15th March 2019 to 15th March 2020 fol-

lowing approval of the protocol. Patients 

of 20 to 60 years of age of both sexes, un-

dergone laparoscopic cholecystectomy in 

DMCH were included in this study. Pa-

tients with ASA physical status I (A nor-

mal healthy patient) and II (A patient with 

mild systemic disease) were also included 

in the inclusion criteria. Whereas, patients 

with age < 20 years or >60 years, with skin 

infections, history of peritonitis, bleeding 

disorders, patients with empyema, acute 

pancreatitis, choledocholithiasis, history of 

previous cardiovascular, respiratory prob-

lems, other comorbid conditions- CKD, 

COPD, IHD etc, patients on whom laparo-

scopic surgery converted into open surgery 

were excluded from the study. A standard 

guideline was followed during post-

operative management.  All patients fol-

lowed for at least 2 months. A structured 

questionnaire was used for data collection 

and collected data were analyzed by using 

Microsoft Excel and the statistical soft-

ware SPSS-2015. 
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RESULTS 

Table I: Demographic characteristics of 

patients (n=100) 

 

The table shows the age distribution of the 

patients. In this study, the maximum num-

ber of patients (44%) were between the 30-

39 years age group, next (32%) were be-

tween the age group of 40-49 years, with a 

mean value of 42.7 ± 6.19 years. Out of 

100 cases, 38% cases were male and 62% 

were female. The male-to-female ratio was 

0.6:1. Here, large numbers of respondents 

came from urban areas 68.0%, followed by 

rural areas 32.0%. The p-value is 0.565. So 

the result was not statistically significant. 

Socioeconomically patients are grouped 

into three classes. Among the patients, the 

middle class is 42% comprising the major 

percentage of the patients, which is fol-

lowed by the poor class 38% and remain-

ing upper class 20%. 

 

Table II: Distribution of participants ac-

cording to intraoperative complications 

(n=100) 

 

Intraoperative 

complications 
Frequency 

Percentage 

(%) 

Intraoperative complications 

Hemorrhage 

from primary 

port site 

12 12 

Vascular Inju-

ry 
1 1 

Visceral injury 0 0 

Bradycardia 13 13 

Gall bladder 

perforation 
9 9 

 

The table shows the intraoperative compli-

cations. Twelve patients developed hemor-

rhage from the primary port site, followed 

by 13 patients who developed bradycardia. 

Spillage of bile and/or gallstones generally 

occurs in 9.0% of patients, because of 

gallbladder perforation. The postoperative 

assessment of the surgical site is evident 

from the table that, a total of 5 patients de-

veloped purulent discharge from the site, 

redness or heat was found in 4 patients, 

and tenderness and localized swelling were 

found in a total of 3 patients. In this study, 

94 cases had healthy wounds with good 

healing.  

 

 

 

 

 

 

 

 

 

Demographic 

characteristics 

of patients 

Number 

of pa-

tients 

Percentage 

(%) 

The age range of the patients 

20-29 10 22.23% 

30-39 44 85.22% 

40-49 32 61.79% 

50-60 14 30.72% 

Sex of the patients 

Male 38 0.38% 

Female 62 0.62% 

Mean ± SD 42.7 ± 6.19 

Distribution of patients according to 

residence 

Rural 32 65.87% 

Urban 68 134.11% 

Socioeconomic Status of Patients 

High Class 20 0.20% 

Middle Class 42 0.42% 

Poor Class 38 0.38% 

p-value=0.565 
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Table III: Distribution of participants 

according to the characteristics of wound 

site, location and type of port site infec-

tion, type of organisms (n=100) 

 

Variables 

F
re

q
u

en
cy

 

P
er

c
en

ta
g
e 

(%
) 

Characteristics of wound site 

Healthy wound with good 

healing 
94 94 

Purulent discharge from the 

site 
5 5 

Tenderness and localized 

swelling 

*Multiple respondents 

3 3 

Redness or heat 4 4 

Location of port site infection  

Umbilical port 2 33.3 

Epigastric port 4 66.7 

Lateral port 0 0 

Total 6 100 

Type of port site infection  

Superficial infection 5 83.3 

Deep site infection 1 16.7 

Total 6 100 

Type of organisms 

Mycobacterium tuberculosis 3 50 

Staphylococcus auras  2 33.33 

E. coli [drug resistant] 1 16.67 

 

The distribution of cases according to lo-

cation of port site infection shows that 4 

patients (66.7%) developed an infection at 

the epigastric port and 2 patients (33.3%) 

developed an infection at the umbilical 

port. The distribution of cases according to 

the type of port site infection shows re-

garding the type of port site infection, 5/6 

patients (83.3%) developed a superficial 

infection and 1/6 patients (16.7%) devel-

oped a deep site infection. The distribution 

of type of organisms according to type of 

port site infection. Regarding the type of 

port site infection, 3/6 patients (50%) de-

veloped a Mycobacterium tuberculosis in-

fection, 2/6 patients (33.33%) developed 

Staphylococcus auras infection, and 1/6 

patients (16.67%) developed E. coli (drug 

resistant) infection. 

 

Figure 1: Incidence of port site infection 

in laparoscopic Cholecystectomy 

(n=100) 

 

The figure shows the incidence of port site 

infection in laparoscopic Cholecystecto-

my. In this study incidence of port site in-

fection was 6.0%. 
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Table IV: Different factors associated 

with port site infection (n=100) 

 
V

a
ri

a
b

le
s 

T
o
ta

l 
n

u
m

b
er

 o
f 

p
a
-

ti
en

ts
 (

n
=

1
0
0
) 

N
u

m
b

er
 o

f 
p

o
rt

-s
it

e 

in
fe

ct
io

n
s 

(n
=

6
) 

P
er

c
en

ta
g
e 

(%
) 

p
-v

a
lu

e 

Age 

<40 year 54 2 3.7 
0.304 

>40 year 46 4 8.6 

Sex 

Male 38 3 7.8 
0.539 

Female 62 3 4.8 

Spillage 

Present 9 4 44.5 
0.004 

Absent 91 2 2.1 

 

Table IV shows the different factors asso-

ciated with the development of port site 

infection in laparoscopic cholecystectomy. 

On univariate analysis, the significant risk 

factors were the elderly age, male sex, and 

spillage of bile, and stones during the op-

eration. The chi-square test of the relation-

ship between the different factors and var-

iables was done. 

 

DISCUSSION 

Demographic results show maximum 

numbers of patients (44%) were between 

30-39 years age groups, with a mean value 

of 42.7 ± 6.19 years. According to the res-

idence of the patients, socioeconomically 

patients are grouped into three classes. 

Among the patients, the middle-class 

group is 42% comprising the major per-

centage of the patients, followed by the 

poor class 38% and the remaining upper 

class 20%. Findings consistent with the 

result of another study showing that out of 

a total of 1340 patients who underwent 

laparoscopic cholecystectomy, only 889 

patients were included, their ages ranged 

from 20-65 years and the mean age was 

43.1 years, PSI was found in 40/889 pa-

tients (4.5%). In the current study, out of 

100 cases, 38% cases were male and 62% 

were female. In other studies, in 32/800 

female patients, the percentage of the PSI 

was 4% and in 8/89 male patients, the per-

centage was 8.9%. There is an association 

between male gender and infection, with a 

p-value of 0.03 [13]. In present study, large 

numbers of respondents came from urban 

areas 68.0%, followed by rural areas 

32.0%. The p-value is 0.565. Considering 

the intraoperative complications, 12 pa-

tients developed hemorrhage from the 

primary port site, followed by 13 patients 

who developed bradycardia. Spillage of 

bile and/or gallstones generally occurs in 

9.0% of patients, because of gallbladder 

perforation. It is evident from this study 

that, a total of 5 patients developed puru-

lent discharge from the site, redness or 

heat was found in 4 patients, and tender-

ness and localized swelling were found in 

a total of 3 patients. In this study, 94 cases 

had healthy wounds with good healing. 

According to the site of port infection, 4 

patients (66.7%) developed an infection at 

the epigastric port and 2 patients (33.3%) 

developed an infection at the umbilical 

port. Regarding the type of port site infec-

tion, 5/6 patients (83.3%) developed a su-

perficial infection and 1/6 patients (16.7%) 

developed a deep site infection. In this 

study port site infection commonly oc-

curred in epigastric locations. Similar ob-

servation noted that port site infection was 

noticed in 32 patients (80%) in the epigas-

tric port six patients (15%) in the umbilical 

port and only two patients (5%) at the lat-
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eral port (p=0.0001), which is statistically 

significant for the association between ep-

igastric port and SSI[14]. Study was done in 

governmental medical college in India 

which also shows high association be-

tween epigastric port and infection was 

88.2%[13]. In the study of Hamzaoglu I et 

al., showed infection in the umbilical port 

more than epigastric port, and this related 

to umbilical flora and gall bladder extrac-

tion through the umbilicus in single port 

surgery which indicates that the site of gall 

bladder extraction was the most common 

site of PSI[15]. The incidence of port site 

infection in my study is about 6% which 

was lower than the results of a study done 

by Khurshid, et al. in an Indian hospital in 

Kashmir in 2012, their results we r e  

6.7% and higher than the results of study 

done by Jasim Saud, et al. which per-

formed in AL Basrah general hospital 

2010, their result was lower than our 

(2.4%)[14,16]. Another study reported that 

port site infection rate was recorded in 

40/889 procedures (4.5%). The common 

site was epigastric port 32/40 (80%). Most 

of the PSI were superficial infections 

77.5%[17]. On univariate analysis the sig-

nificant risk factors were the elderly, sex, 

and spillage of bile, and stones during op-

eration. In this study spillage of bile and/or 

gallstones generally occurs in 9.0% of pa-

tients, because of gallbladder perforation, 

and spillage was a significant factor for 

port-site infection. Previous studies 

demonstrated, that concerning spillage of 

bile, stones, or pus, 24/80 patients (30%) 

developed infection while spillage oc-

curred during their operations and 16/809 

patients (1.9%) developed infection de-

spite no spillage occurred. P value was 

0.0001[13]. In the current study spillage oc-

curred in 9% of patients. Almost similar 

findings from other studies revealed that 

spillage occurred in 80 operations which 

represents 8.9% of the total sample (889). 

Twenty- four patients with spillage pre-

sented with port site infection (30%) and 

only 16 patients (1.97%) developed PSI 

from 809 cases without statistically signif-

icant spillage (p=0.0001)[16]. Another 

study was done in Taj Surgery Hospital in 

Pakistan for three years 2009-2012 show-

ing the relation between port site infection 

and intraoperative spillage during laparo-

scopic cholecystectomy in 5.3% of perfo-

rated cases[18]. In our study, the percentage 

was higher maybe due to lack of usage of 

retrieval bag which prevents direct contact 

of port wound with the content of infected 

gallbladder. Most of the patients presented 

with PSI in the present study were superfi-

cial infections 5/6 patients (83.3%) com-

pared with 1/6 patients (16.7%) presented 

with deep site infection. Also, superficial 

infection is more common than deep infec-

tion as reported by a study done by Mir, et 

al. at a tertiary care hospital in Kashmir in 

2012 (87.7% for superficial infection 

compared with 13.3% for deep infec-

tion[19]. According to culture and sensitivi-

ty test, Acid fast bacilli test, and genexpart 

report Mycobacterium tuberculosis infec-

tion 3/6 (50%), Staphylococcus auras in-

fection 2/6 (33.33%), and drug-resistant E. 

coli infection 1/6 (16.67%). A similar type 

of study was reported by Mumtaz km 

naser at the Department of Surgery, Al-

Kindy Medical College, Baghdad Univer-

sity, Baghdad, Iraq that, an organism asso-

ciated with port site infection were Myco-

bacterium tuberculosis (6/40) 15%, E.coli 

(10/40) 25%, Staphylococcus aureus 

(8/40) (20%)[13]. Another study reported 

nine patients (22.5%) presented with deep 

infection as recurrent discharging single or 

multiple sinuses. 
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Limitations of the Study: 

It was a single-center study with a small 

sample size. Only patients admitted to 

DMCH were taken for the study. So, this 

will not reflect the overall picture of the 

country. A large-scale study needs to be 

conducted to reach a definitive conclusion. 

 

Conclusion: 

In this investigation, it was discovered that 

the incidence of port site infection (PSI) 

was 6.0%. The epigastric port is frequently 

impacted because the gallbladder was re-

moved through it, and there is a strong cor-

relation between port site infection and the 

leakage of pus, stones, or bile. Apart from 

bacterial causes, a new danger to the sur-

gical community is the rapidly spreading 

drug-resistant organisms. Given that My-

cobacterium tuberculosis may be the 

source of a persistent deep surgical site 

infection, extra care should be given. The 

majority of superficial port site infections 

are more frequent in women. When the 

laparoscopic instruments are cleaned and 

sterilized according to strict guidelines us-

ing the proper sterilizing agent, the com-

plications can be avoided effectively. 

 

Recommendation: 

It is necessary to handle tissue with great 

care and dissect the gallbladder carefully 

to avoid iatrogenic perforation and spills. 

In the event of a spill, every attempt 

should be made to recover the gallbladder 

using Endobag, extract the gallstones, and 

irrigate the gallbladder fossae and port site 

with regular saline. Laparoscopic instru-

ments and aseptic precautions need to be 

adequately sterilized. 

Ethical approval: The study was ap-

proved by the Institutional Ethics Commit-

tee. 
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