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Microbial contamination of operation theatres is the major cause of morbidity and
mortality in post operative cases. The present study is to evaluate the microbial
contamination of operation theatre and their antibiotic resistance pattern. This study was
carried out from July 2018 to December 2018. Surface and article swabs were collected by
using sterile cotton swabs moistened with nutrient broth and air samples were taken by
settle plate method. All the samples were processed by standard microbiological
procedure. A total of 1330 samples were collected of these 142 (10.67%) were culture
positive. Of these, Gram positive cocci (52.11%) were isolated more followed by gram
negative bacilli (30.89%) and gram positive bacilli (16.90%). Most of the tested antibiotic
showed resistant to one antibiotic class (45.07%) followed by two (10.56%) and three
antibiotic classes (2.81%). Regular microbiological surveillance and frequent infection
control audit reduce the microbial burdens and antibiotic resistant.

has been increasingly risky to patients during
their hospital stay2.

Introduction
Hospital acquired or nosocomial infection is
the major cause of morbidity and mortality in
post-operative cases and intensive care unit
(ICU) patients.
In hospital environment,
microbial contamination is increasing
nowadays and plays an important source of
infection for their prevalence of HAIs1.
Invasive procedures in operating theatres, with
judicious use of high antibiotic doses, allows
transmission of microbes to patients indirectly
via doctors or nurses due to lack of proper
infection control measures. This plays a major
role in emergence of antibiotic resistance and

Microbial contamination in the operation
theatre is generally associated with a risk of
post operative surgical site infection (SSI). It
is the second most common cause after the
urinary tract infection in hospitals. It is caused
by endogenous microbial flora or exogenous
microbial
flora
(OT
environments)3.
Evaluation of quality of air and various
surface swabs for microbial counting and
proper infection control management plays a
crucial role in the control of post operative
SSIs in hospitals and prevent extended patient
stay in hospitals for treatment4. The aim of the
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present study is to evaluate the prevalence of
microbial load and its antibiotic resistances
pattern in the operation theatres in a tertiary
care teaching hospital, Kolhapur.
Materials and Methods
The study was conducted in the department of
the Microbiology, D.Y. Patil Hospital and
Research Institute, Kolhapur, Maharashtra,
India.

N = 5a*10 4 (bt)-1
Where,
a = the number of colonies on the petri plate,
b = the surface measurement of the of the
plate used in cm2 ,
t = the time of exposure of the petri plate in
minutes.
Recommended conventional microbial load
values in Operation Theatre are as follows:

Exclusion criteria
1. In an empty operation theatre it should
not exceed 35 cfu/m3

Operation theatres kept open, overcrowded,
dirty operation theatres with visible objects,
and blood spillage during sampling were
excluded in this study.

2. During an operation, it should not
exceed 180 cfu/m3

Study period: January 2018 to December
2018.
Air samples were taken by using Settle-plate
method and 1 cm by 1 cm. area/cm2/surface
samples (Floor, Door, Trolley, machines, A/C,
Lamp, Operating table etc.) were taken by
using sterile cotton swabs and inoculated
immediately into sterile nutrient broth, labeled
properly and transported into the laboratory
(Table 1).
Air samples
Three blood agar plates (100mm diameter)
were taken for each OT with known surface
area such as OT table at a height of 1 meter
above the ground and corners of the operation
theater (1 blood agar plate near the door and
one near the washing area).
All plates were uncovered and exposed for 20
to 30 minutes. After 30 minutes, plates were
closed, transported to the Microbiology
laboratory and incubated at 37ºC for 24 hours.
After incubation, colonies on each blood agar
plate were counted by using the following
formula5:

3. In ultra clean operating theatres where
cardiac and joint replacement surgeries
are performed, it should be less than 1
cfu/m3 5
Surface swabs were taken from different areas
by using sterile cotton swabs and streaked into
Blood agar and MacConkey agar plates. The
culture plates were incubated at 37C for 24
hours.
The isolates obtained were sub-cultured on
MacConkey agar and Blood agar for further
identification. Biochemical tests were
performed for bacterial identification6 and
antibiotic susceptibility test was performed by
using Kirby- Bauer disc diffusion method,
according to CLSI guidelines7.
Results and Discussion
A total of 1330 samples were collected. Of
these, 142(10.67%) samples were culture
positive [48 from settle plate and 94 from
surface and articles] and 1188 (89.32%) were
culture negative.
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Table.1 OT wise distribution of total positive cultures
OT

Swabs collected for
aerobic identification

General OT
Orthopedics OT
Gynecology OT
Ophthalmology OT
ENT OT
Total

158
148
214
174
156
850

No. of aerobic
Culture
positive
18(12.67%)
27 (19.02%)
58 (40.84%)
21 (14.80%)
18 (12.67%)
142

Table.2 Total distribution of bacterial isolates (n=142)
OT

CONs
(n=41)

Micrococ
cus spp
(n=18)
4 (9.75%)
3(16.66%)
General OT
6(14.63%) 3(16.66%)
Orthopedics OT
23 (56.09%) 8(44.44%)
Gynecology OT
2(11.11%)
Ophthalmology OT 4(9.75%)
4(9.75%)
2(11.11%)
ENT OT

S.aureus
(n=15)

Pseudomonas
spp
(n=12)
1(6.66%) 2(16.66%)
4(26.66%) 3(25%)
5(33.33%) 5(41.66%)
3(20%)
1(8.33%)
2(13.33%) 1(8.33%)

E.coli
(n=23)

Klebsiella
spp (n=9)

8(34.78%) 2(22.22%)
6(26.08%) 2(22.22%)
7(30.43%) 3(33.33%)
3(13.04%) 1(11.11%)
2(8.69%) 1(11.11%)

Bacillus
spp
(n=24)
4(16.66%)
5(20.83%)
8(33.33%)
3(12.5%)
4(16.66%)

Table.3 Antibiotic susceptibility testing for aerobic isolates [N=142]
Antibiotic

Amoxicillin
Co-trimoxazole
PiperacillinTazobactum
Tobramycin
Ciprofloxacin
Gentamycin
Levofloxacin
Imipenem
Meropenem
Erythromycin
Tetracycline
Clindamycin
Doxycycline
Linezolid
Chloramphenicol

CONS
(n=41)
R
11 (26.82%)
9 (21.95%)
6 (14.63%)

Micrococc
us (n=18)
R
08 (44.44%)
06(33.33%)
06(33.33%)

S.aureus
(n=15)
R
4(22.22%)
6 (33.33%)
3 (16.66%)

Pseudomonas E.coli
Klebsiella Bacillus spp
(n=12)
(n=23)
(n=9)
(n=24)
R
R
R
R
16(69.56%)
16(66.66%)
IR
5(55.55%)
6(50%)
15(65.21%) 4 (44.44%) 12(50%)
3(25%)
13 (56.52%) 4 (44.44%) 19(79.16%)

4(9.75%)
8 (19.51%)
14 (34.14%)
11 (26.82%)
NA
NA
21 (51.21%)
24 (58.53%)
11 (26.82%)
9 (21.95%)
2 (4.87%)
14 (34.14%)

07(38.88%)
09 (50%)
08 (44.44%)
06(33.33%)
06(33.33%)
05(27.77%)
11(61.11%)
09 (50%)
10(55.55%)
6 (33.33%)
3(16.66%)
11(61.11%)

2(11.11 %)
4 (22.22%)
3(16.66%)
1 (5.55%)
NA
NA
7 (38.88%)
8(44.44%)
4(22.22%)
2(11.11%)
0
3(16.6%)

4(33.33%)
3(25%)
4(33.33%)
3(25%)
4(33.33%)
5(41.66%)
NA
5(41.66%)
NA
NA
NA
4(33.33%)
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13 (56.52%)
16(69.56%)
15(65.21%)
14 (60.86%)
17 (73.91%)
6(26.08%)
NA
17(73.91%)
NA
NA
NA
17(73.91%)

4 (44.44%)
6(66.66%)
3(33.33%)
3(33.33%)
6(66.66%)
2 (44.44%)
NA
7(77.77%)
NA
NA
NA
5(55.55%)

17(70.83%)
13(54.16%)
14(58.33%)
15(62.50%)
17(70.83%)
16(66.66%)
NA
NA
NA
NA
NA
21(87.5%)
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Table.4 Antibiotic susceptibility pattern for different antibiotic classes
Organisms
CONS (n=41)
Micrococcus (n=18)
S. aureus (n=18)
Pseudomonas spp (n=12)
E.coli (n=23)
Klebsiella (n=9)
Bacillus spp (n=24)
Total

Resistance to one
antibiotic class
18 (12.67%)
8 (5.63%)
6 (4.22%)
4(2.81%)
12(8.54%)
4(2.81%)
12(8.54%)
64 (45.07%)

Resistance to two
antibiotic class
3(2.75%)
2(1.40%)
2(1.40%)
2(1.40%)
4(2.81%)
1 (0.70%)
1 (0.70%)
15(10.56%)

Resistance to three or
more antibiotic class
0
0
1 (0.70%)
1 (0.70%)
1 (0.70%)
1 (0.70%)
0
4(2.81%)

Fig 3.1: Distribution of Samples (N=1330)
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Post-operative surgical site infection is a
major cause of patient morbidity and
mortality in the hospitals. Environmental
contamination of hospital promotes prolonged
stay of the patients in hospitals. This creates

long term disabilities, developing unwanted
antimicrobial resistance, massive increase in
the financial burden of patients and health
care facilities leading to unnecessary deaths.
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Well- implemented hospital infection control
program in hospitals will improve the
education and accountability of the health
care workers. Apart from this, it is necessary
to conduct frequent audits and surveillance to
validate the hospital infection rate; and
implement the necessary action to prevent the
hospital acquired infections8.

patients. The number of bacteria isolated
varied in different hospital environments13.

In our study, 142 (10.67%) were culture
positive. The prevalence of aerobic isolates
from other studies shows variations ranging
from 3.7% to 39.6% 9,10 (Hailu Getachew
2018, S.Ensayef,) this variation may be due
to the condition of the hospital, duration of
the study and time of sample collection
(Example: whether it is collected during
operation or after operation without cleaning
the OT).

45.07% isolates showed resistant to one
antibiotic class, 10.56% isolates showed
resistance to two antibiotic class and 2.81%
isolates showed resistance to more than 3 or 4
antibiotic classes. This is lower than the other
study conducted by Tesfaye et al., 2015
(36.5%)14 isolates showed MDR positive.
This could be due to over usage of the broad
spectrum antibiotics in emergency situation
and lack of awareness about hospital infection
control policy (Table 3 and 4).

In this study, 30.89% were gram negative
bacilli, 52.11 % were gram positive cocci and
16.90% were gram positive bacilli. This
finding of higher rate of gram positive
organisms is comparable to Alkali
Mohammed et al., 201711 who showed more
gram positive bacteria than gram negative.
The high rate of gram-positive isolates in OT
may be due to the environmental condition of
the OT such as drier condition, contamination
of healthcare workers (Skin, Nose and Boils
etc.) and the type of surgery undergone in
OT12.
In the present study, maximum number
(36.36%) of CONs were isolated, followed by
Bacillus
spp
(17.27%),
Micrococcus
(13.63%), S. aureus (13.63%), Pseudomonas
(8.18%), E.coli (8.27%), Klebsiella spp
(3.63%) (Table 2). This is probably due to the
healthcare workers’ frequent entry into OT
without any proper protective equipments and
handling of instruments without any gloves
after fumigation. All these isolates are well
known to cause nosocomial infections in
surgical ward and immuno- suppressed

Less than 50% of gram positive and 70%gram negative isolates showed resistance to
commonly used antibiotics. This resistance
rate is lower than the other studies showed by
Hailu Getachew et al., 2018 (more than 80%).

Limitation
In this study, we studied only aerobic
identification; we have not assessed fungal
and anaerobic bacterial isolates. Only a few
antibiotics were tested against the isolated
aerobic bacteria and they were not screened
for MRSA, ESBL etc. We have not screened
for antibiotic resistance among operation
theatre healthcare workers. Because of the
limited variables, we could not determine the
possible associated factors that may
contribute to the bacterial load in the
operation theatre.
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