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Abstract

The aim of this study was to determine specific pattern of port site microbial
colonisation, sensitivity and resistance to different antibiotics of bacteria isolated
from port site infection (PSI) in low risk patients after elective laparoscopic
cholecystectomy in surgical wards at tertiary care hospital of Kashmir. This is a
prospective study. The study included 675 consecutive patients of postoperative
PSI after elective laparoscopic cholecystectomy for symptomatic cholelithiasis over
a period of 12 months. Culture swabs were taken from port sites with signs of
PSI and transported to the microbiology laboratory. The positive swab cultures
were subjected to antibiotic susceptibility test. The data obtained was analysed by
using appropriate statistical analytical tests. The incidence of PSI after elective
laparoscopic cholecystectomy is 6·7%. The commonest organism responsible for PSI
is pseudomonas, 19 (42·2%) cases. Most of the strains of organisms isolated were
resistant to commonly used antibiotics in the hospital, pseudomonas was found 100%
resistant to the combination of ampicillin + sulbactum and ceftriaxone and it was
sensitive to imipenem, amikacin and vancomycin in 89·47, 57 and 52·63% of cases
respectively. Our study will be helpful in choosing effective empirical prophylactic
antibiotic therapy in cases of elective laparoscopic cholecystectomy and will have a
great impact on morbidity and mortality in them because of PSI.

Introduction

Port site infection (PSI) may be of intrinsic or extrinsic
sources. When systemic host resistance is lowered, such as
immunosuppresion from medication, disruption of intact cuta-
neous or mucous membrane as a result of surgical proce-
dures or trauma, patients’ bacterial flora may become oppor-
tunistic and cause infection. Laparoscopic cholecystectomy
has become the preferred method for performing gallbladder
surgery in the present era because it is associated with shorter
hospital stay and convalescence, less pain and scarring, and
lower rates of postoperative surgical site infection (SSI) than
open cholecystectomies (1–4).

The fact that laparoscopic cholecystectomies are associated
with fewer SSIs intuitively makes sense as laparoscopy

Key Messages

• this study was designed to determine the port (incision)
site infection rate and choose effective empirical pro-
phylactic antibiotic therapy in cases of elective laparo-
scopic cholecystectomy

• the study included 675 consecutive patients of postop-
erative PSI after elective laparoscopic cholecystectomy
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• the commonest organism responsible for PSI in our
study was Pseudomonas aeruginosa

• these results suggest that most often PSI was of intrinsic
source (P. aeruginosa) possibly because of spillage of
bile and retrieval of gallbladder through the port site
and extrinsic (S. aureus) probably because of reusable
trocars

• in our study most of the strains of organisms isolated
were resistant to commonly used antibiotics in the
hospital

• we conclude that our study will be helpful in choosing
effective empirical prophylactic antibiotic therapy in
cases of elective laparoscopic cholecystectomy and this
will have a great impact on morbidity and mortality in
them because of PSI

access ports are short in length and only a fraction of the
length of the incision used in open laparotomy. Elective
laparoscopic cholecystectomy has a low risk for infec-
tion (1–5), but many surgeons still use prophylactic antibi-
otics as is used for elective open cholecystectomy (6–8). The
rate of PSI and the use of prophylactic antibiotics in elective
laparoscopic cholecystectomies may vary from centre to cen-
tre. Therefore, every centre should have own evidence basis
for the use of prophylactic antibiotics in elective laparoscopic
cholecystectomies through the research at their centre.

This study was designed to determine the port (incision)
site infection rate and choose effective empirical prophylactic
antibiotic therapy in cases of elective laparoscopic cholecys-
tectomy.

Patients and methods

The study included 675 consecutive patients of postoperative
PSI after elective laparoscopic cholecystectomy for symp-
tomatic cholelithiasis in surgical units of this hospital over a
period of 12 months from 1 April 2010 to 31 March 2011 in
the Department of Surgery, Government Medical College, in
collaboration with the Department of Microbiology. In order
to minimise the bias in our observations, the patients with
immunosuppresion and patients with known malignancies, as
the chances of PSI are more because of their immunocompro-
mised state, and those with antibiotic prophylaxis with acute
cholecystitis and PSI after 30 days were excluded from the
study. The patients in their extremes of age were also excluded
from the study. Only patients with euglycaemia were included
in the study. All the patients were admitted 3 hours before the
operation with 6 hours of fasting and had scrub bath with-
out shaving the hair of the operative area. After surgery all
the port sites were dressed with barrier dressings to prevent
introduction of bacteria from the environment. Culture swabs
were taken from port sites of all patients with signs of PSI
under all aseptic precautions and transported to the microbi-
ology laboratory and then systemic antibiotics were given. In
the laboratory the swabs were processed as per the standard
microbiological procedure and protocols. First the swabs were
incubated at 35◦C and observed for evidence of any growth

in first 6–18 hours, swab subcultures were subjected to Mac-
Conky agar and then blood agar were made from all culture
swabs and further incubated for 48 hours. Samples which did
not show any growth at 48 hours of incubation were declared
culture negative. The positive blood cultures were subjected to
antibiotic susceptibility test. The data obtained were analysed
by using appropriate statistical analytical tests (percentages
and incidence).

Results

In our study the incidence of PSI after elective laparoscopic
cholecystectomy was 6·7% (Table 1). The PSI (Figures 1
and 2) occurred in 45 (6·7%) patients (Table 1). The com-
monest organism responsible for PSI was Pseudomonas in
19 (42·2%) cases followed by Staphylococcus aureus in 18
(40%) cases and out of which methicillin-resistant S. aureus
(MRSA) in 13 (72·2% ) cases (Table 2). Most of the strains
of organisms isolated were resistant to commonly used antibi-
otics in the hospital, pseudomonas was found 100% resistant

Table 1 Incidence of port site infection

Port site infection (culture positive) Total (%)

No 630 (93·3)
Yes 45 (6·7)

Figure 1 Epigastric port site infection with soakage.

Figure 2 Umbilical port site infection with soakage.
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Table 2 Bacteriological profile of port site

Microbe No. of patients Percent

Staphylococcus aureus 5 11·1
Pseudomonas aeruginosa 19 42·2
MRSA 13 28·9
Klebsiella species 2 4·4
Escherichia coli 3 6·7
Acinetobacter 1 2·2
Proteus 2 4·4
Total 45 100

MRSA, methicillin-resistant Staphylococcus aureus.

to the combination of ampicillin + sulbactum and ceftriaxone
and was sensitive to imipenem, amikacin and vancomycin in
89·47, 57 and 52·63% cases, respectively. MRSA was also
found resistant to commonly used antibiotics such as ceftri-
axone, ampicillin + sulbactum and ceftazidime + calvulanic
acid. Linzolid and vancomycin were effective in 84 and 100%
cases, respectively (Table 3).

Discussion

The SSI may be at organ space or incision (port) site. The inci-
sion (port) site infection may be superficial involving skin and
subcutaneous tissues or deep involving fascia and muscles. It
is known fact that the rate of PSI after elective laparoscopic
cholecystectomy is lower than the incision site infection after
open elective cholecystectomy because laparoscopy access
ports are shorter in length than an incision made for open
cholecystectomy (1–4).

The incidence, bacteriological profile and antibiotic sensi-
tivity of the PSI after laparoscopic cholecystectomy in low
risk patients have not been extensively studied so far.

The incidence of PSI (Figures 1 and 2) after elective
laparoscopic cholecystectomy observed in our study was 6·7%
(Table 1). Shindholimath et al. (7) has also reported an almost
similar incidence (6·3%) while Jan et al. (8), Den Hoed et
al. (9), Zitser et al. (10) and Colizza et al. (11) reported the
incidence of 5·07, 5·3, 2·3 and <2% respectively. The higher
incidence of PSI in our study could be because of use of
reusable trocars.

The commonest organism responsible for PSI in our study
was Pseudomonas aeruginosa in 19 (42·2%) cases followed
by S. aureus in 18 (40%) cases, out of which MRSA in 13
(72·2% ) cases (Table 2). These results suggest that most often
PSI was of intrinsic source (P. aeruginosa) possibly because
of spillage of bile and retrieval of gallbladder through the port
site and extrinsic (S. aureus) probably because of reusable
trocars. The surgical site infection was found to be most often
because of P. aeruginosa when there is break in mucous
membrane of a hollow viscus. S. aureus infection suggest
intrinsic source from skin or nasal cavity and extrinsic source
from reusable trocars which is also supported by the other
study (9–11).

In our study most of the strains of organisms isolated were
resistant to commonly used antibiotics in the hospital, pseu-
domonas was found 100% resistant to the combination of
ampicillin + sulbactum and ceftriaxone and was sensitive T
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to imipenem, amikacin and vancomycin in 89·47, 57 and
52·63% cases respectively. MRSA was also found resistant
to the commonly used antibiotics such as ceftriaxone, ampi-
cillin + sulbactum and ceftazidime + calvulanic acid. Lin-
zolid and vancomycin were effective in 84 and 100% cases,
respectively (Table 3). The antibiotic sensitivity and resistance
profile observed in our study were almost similar to the obser-
vation of the studies performed by Niemogha et al. (9), Jan
et al. (10) and Adegoke et al. (11).

The incidence of PSI is lower in low-risk patients after
elective laparoscopic cholecystectomy (1–5,12,13) but the
observed slightly higher incidence in our study could be
attributed to the lower ward and theatre hygiene, spillage of
bile during the procedure and reuse of trocars. Therefore, this
can be minimised by improving the ward and theatre hygiene,
preventing the spillage of bile and use of disposable single-
use trocars. Although bile samples were not taken in our
study, bile sample should be taken for culture and antibiotic
sensitivity if there is any bile spillage during the surgery.

Although studies (12,13) have shown that the antibiotic
prophylaxis is not needed in low-risk patients after elective
laparoscopic cholecystectomy, we recommend that the use of
antibiotic prophylaxis should be based on the prevalence of
different bacteria and their antibiotic sensitivity and resistance
pattern researched in each centre.

Conclusion

Hence, we conclude that our study will be helpful in choos-
ing effective empirical prophylactic antibiotic therapy in cases
of elective laparoscopic cholecystectomy and this will have a
great impact on morbidity and mortality in them because of
PSI.
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