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Abstract
Aim: to compare incidence of superficial surgical site infections in elective and emergency laparotomies
and to study the significance of factors like duration of surgery and level of contamination in incidence
of superficial SSI
Materials and Methods: 200 patients who underwent midline laparotomy (100 patients each in elective
and emergency laparotomy groups) were followed up for a period of one month for the incidence of
surgical site infections and effect of surgical risk factors were analysed
Results: the incidence of superficial surgical site infections was 20.7% with a higher incidence in those
who underwent emergency laparotomy. surgical site infections were higher among patients who
underwent prolonged surgeries, higher level of contamination was associated with higher incidence of
superficial SSI
Keywords: superficial surgical site infections, elective and emergency laparotomy, duration of surgery,
level of contamination.
Introduction
Post operative infections increases both surgical
morbidity and mortality and increases the duration
of hospital stay and overall medical expense. We
studied the role of factors like duration of surgery
and level of microbial contamination in predicting
the incidence of superficial surgical site infection
Objective
To study the surgical factors predicting the
incidence of surgical site infections after elective
and emergency laparotomy

Specific Objectives
● To compare the incidence of superficial
surgical site infections following elective
and emergency laparotomy
● To study the statistical significance of
factors like duration of surgery and level
of microbial contamination in predicting
incidence of superficial surgical site
infections
Materials and Methods
This was a prospective observational study
conducted at a tertiary care hospital after
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obtaining permission from institutional ethics
committee. 200 patients who underwent
laparotomy through a midline incision in the age
group 18-70 years during the study period of four
months were incorporated into the study. Patients
not willing to participate and those who developed
deep incisional and organ space infections and
those who expired before completion of study
period were excluded from the study. Of the 200
subjects, 100 underwent laparotomy as an
emergency procedure and the other 100
underwent laparotomy on an elective basis. The
patients were examined postoperatively on day 1,
day8, day 15 and day30 for the presence of
superficial surgical site infections.
Surgical site infection was diagnosed based on
criteria laid down by Centre for disease control
(CDC). Data was recorded in a questionnaire and
was analysed using SPSS software. the data was
analysed for effect of factors like duration of
surgery and level of microbial contamination.
Variables were compared using statistical tests
including chi-square analysis and relative risk
calculation.

Results
The subjects were divided into two groups based
on whether laparotomy was done as an emergency
or elective procedure. The two groups were age
and sex matched. The mean age was 49.44±16 in
those who underwent emergency procedure and
51.88±10 in those who underwent elective
procedures.
The incidence of superficial surgical site
infections in the study group was 20.5 %. Among
the patients who underwent laparotomy as an
emergency procedure 27 patients (27%)
developed surgical site infections where as 14
patients (14%) among those who underwent
laparotomy on an elective basis developed
surgical site infection (P value 0.023)We found a
significant increase in incidence of surgical site
infections in the group with emergency
laparotomy with a relative risk of 1.929(1.0773.455)
Prolonged surgeries with a duration more than 2
hours showed an increased incidence of SSI but
was statistically significant only in elective
laparotomy group

Table 1 Incidence of superficial SSI according to duration of surgery
Operating
time
SSI+
SSIP value
Relative risk

Emergency
laparotomy
Upto 2 hours
More than 2
hours
20
7
27.0%
26.9%
54
19
73%
73.1%
0.992
0.996(2.07-0.477)

Elective
laparotomy
Upto 2 hours
More than 2
hours
2
12
4%
24%
48
38
96%
76%
0.003
5.98(25.64-1.414)

all
cases
Upto two
hours
22
17.7%
102
82.3%

More than
two hours
19
25.0%
57
75%

0.217
1.408(2.427-0.818)

Incidence of superficial surgical site infections
contamination. Contaminated wounds showed
also increased with increasing levels of
maximum incidence of surgical site infections
Table 2 Incidence of surgical site infections according to level of contamination
Level of microbial contamination
clean
Clean contaminated
contaminated
dirty
total
P Value - 0.000

For the calculation of relative risk and for
comparing the predictive value of level of
microbial contamination across elective and
emergency laparotomy, clean and clean

Incidence of superficial surgical site infection
1(7.1%)
7(8%)
12(35.3%)
21(32.3%)
41(20.5%)

contaminated surgeries were grouped together and
contaminated and dirty surgeries were grouped
together and analysed
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Table 3
Clean and clean
contaminated
Contaminated and
dirty
P value
Relative risk

Elective laparotomy
SSI +
SSI5
67
6.9%
93.1%
9
19
32.1%
67.9%
0.001
4.629(1.699-12.611)

Discussion
Surgical site infections (SSIs) are the most
prevalent
surgical
wound
complications,
comprising approximately 15% of all health care–
associated infections1. Surgical site infections
have been defined by Center for Disease Control 2
which divided them into superficial incisional,
deep incisional and organ space infections. Our
study covers only superficial incisional surgical
site infections which are defined as Infection
occurring within 30 days after the operation and
infection involving only skin and subcutaneous
tissue of the incision and at least one of the
following:
1) Purulent drainage with or without
laboratory
confirmation,
from
the
superficial incision
2) Organisms isolated from an aseptically
obtained culture of fluid or tissue from the
superficial incision
3) At least one of the following signs or
symptoms of infection: pain or tenderness,
localised swelling, redness, or heat and
superficial incision is deliberately opened
by surgeon, unless incision is culturenegative
4) Diagnosis of superficial incisional SSI
made by a surgeon or attending physician
While the global estimates of surgical site
infection (SSI) have varied from 0.5% to 15%,
studies in India have consistently shown higher
rates ranging from 23% to 38%3. Our study
showed an incidence of SSI in 20.5% of total
study group. SSI incidence was 27% in group
which underwent emergency laparotomy and 14%
in those who underwent elective laparotomy.

Emergency laparotomy
SSI+
SSI3
26
10.3%
89.7%
24
47
33.8%
66.2%
0.017
3.268(1.066-10.013)

All cases
SSI+
8
7.9%
33
33.3%

SSI93
92.1%
66
66.7%

0.000
4.208(2.046-8.654)

Study by Kumar A et al4 showed that SSI was
associated with 17.7% of emergency surgeries as
compared to 12.5% of elective surgeries.
In a study by Kamat US et al5 a higher SSI rate of
30.7% was found.
The overall incidence of surgical site infection
(SSI) has been estimated to be 2.8% in the United
States, according to the U.S. Centers for Disease
Control and Prevention6.
Hang cheng et al7 in his study concluded that
extended operative times across wide range of
procedures almost doubled the risk of surgical site
infections. In our study statistically significant
effects of prolonged surgical time affecting
incidence of superficial SSI was demonstrated
only in patients who underwent elective
laparotomy. prolonged laparotomy time was
associated with 6 times increased risk of
development of superficial SSI in elective
laparotomies in our study.
Surgical wounds are classified into clean, clean
contaminated, contaminated and dirty according
to the level of microbial contamination 8. our
study demonstrated statistically significant
increase in surgical site infections as the level of
contamination increased .when clean and clean
contaminated cases were pooled together and
contaminated and dirty cases pooled together and
analysed we demonstrated strong association
between level of microbial contamination and
development of SSI. Our study demonstrated a
four times increased incidence of superficial SSI
in contaminated and dirty laparotomy wounds.
Study by Lilani SP et al9 demonstrated a
statistically significant increase in surgical site
infections between clean and clean contaminated
surgeries in general surgical procedures
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(3.03%vs 22.41% P value- 0.0021)
Ortega Et Al10 demonstrated decreased incidence
of superficial surgical site infection across clean
(1.8%) clean contaminated (3.9%) contaminated
(4.8%) and dirty(5.2%) wound classifications
where as our study showed increased incidence in
clean
(7.1%),
clean
contaminated(8%),
contaminated (35.3%) and dirty(32.3%). This
higher incidence might be due to better adherence
to aseptic precautions and better antibiotic policies
in developed nations
Conclusion
Prolonged duration of surgery was found to
increase the risk of development of superficial
surgical site infections. In elective laparotomy
reducing the duration of surgery by using better
techniques and skilled and experienced team can
largely benefit the patients.
Level
of
microbial
contamination
was
demonstrated to be the single most important
factor predicting the development of superficial
surgical site infections. The lack of proper
antibiotic policy and stricter surveillance should
be pointed out as the reason for increased surgical
site infections in developing nations and their
introduction can contribute to the reduction of
surgical site infections
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