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ABSTRACT 

Objectives: To determine the prevalence, risk factors, common bacterial pathogens responsible for surgical site infections (SSI) 

following caesarean section (CS).  

Materials and Methods: A retrospective case-control study, after verification of hospital records, of patients delivered by CS at NRS 

Medical College, Kolkata, India for a period of six months.  

Results and Analysis: In this study 299    randomly taken   patients reviewed who are delivered by caesarean section and 26 (8.7%) 

had SSI.   

Conclusions: Most cases of SSI followed prolonged/ obstructed labor, premature ruptures of membrane (PROM); used to have longer 

operation time. Staphylococcus aureus sensitive to cephalosporins was the most frequently isolated pathogen. 
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INTRODUCTION

Surgical site infection (SSI) used to complicate up to 

8.9% of all cesarean sections (CSs).[1] Post-cesarean 

wound infection is one of the common causes of 

maternal morbidity ,sometimes  mortality. In India, 

hemorrhage and infection are the leading causes of 

maternal death following CS.[2,3] The incidence of 

wound infection is associated with the  duration of 

operation, indication of   CS, prolonged  rupture of 

membranes ,anemia , and multiple per  vaginal 

examinations.[4,5]  Staphylococcus aureus is the 

most commonly isolated bacteria in wound infections 

following CS.[7]However gram negative organisms 

like E. coli, Proteus mirabilis, 

Pseudomonas and Klebsiella  etc. are also isolated in 

CS wound infections.[9] Present study reviewed  299 

CS deliveries to calculate the prevalence of SSI, the 

risk factors, the common bacterial pathogens and 

their antibiotic sensitivity. 

MATERIAL AND METHODS 

Records   of all patients that delivered in NRS 

Medical College, Kolkata between 1
st
 November 

2016 and 30
th

 April 2017 are reviewed. All patients 

that are delivered by CS were identified from the 

postnatal ward and OT records; among them 299 

cases taken randomly   for this study ; their bedside 

hospital  tickets  were reviewed  from the medical 

records department . They were devided into two 

groups: Those whose wounds were infected and those 

whose were not infected. In this hospital,  caesarean 

wounds are cleaned usually  with  povidone- iodine 

solution and  covered with sterile gauze and adhesive 

tape(leucoplast). Patients whose CSs wounds were 

infected and those who had no wound infection were 

reviewed in detail with respect to their socio- 

demographic characteristics, type of CS, indication 

and duration of surgery. All patients suspected of 

having wound infection had wound swab cultured. 

Where the culture was positive, an antibiotic 

sensitivity of the organism grown was carried out. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3507120/#ref1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3507120/#ref2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3507120/#ref3
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Means, standard deviation and tests of statistical 

significance were carried out. P-values less than 0.05 

were considered significant. 

RESULTS: 

In the period under review, there were deliveries in 

the unit; 2120 (%) were by CS. 299 cases were taken 

randomly from total number of CS within this period 

and among them 26 cases (8.7%) were complicated 

by SSI, while 273(91.3%) had no evidence of 

infection.
 

 

Table 1: Association between age group and SSI 

 SSI Total  

P Infected cases Non-infected 

cases 

AGE 

GROUP (in 

years) 

≤19 Number 

of 

subjects 

4 44 48 0.103 

%  8.3% 91.7% 100.0% 

20-30 Number 

of 

subjects 

20 207 227 

%  9.6% 90.4% 100.0% 

≥ 30 Number 

of 

subjects 

2 22 24 

 %  8.3% 91.7% 100.0% 

Total Number 

of 

subjects 

26 273 299 

%  8.7% 91.3% 100.0% 

 

No of subjects % 

26 8.7 

273 

91.3 

Infected cases Non-infected cases 
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p<0.05 considered as statistically significant, p computed by chi-square test. 

Inference: No significant association was found between age group and SSI, p=0.094 as computed by chi-square test. 

Table 2: Association between parity and SSI 

 SSI Total p 

Infected cases Non-infected 

cases 

PARI

TY 

0 Number of 

subjects 

16 158 174  

0.942 

%  9.2% 90.8% 100.0% 

>2 Number of 

subjects 

2 15 17 

%  11.8% 88.2% 100.0% 

<2 Number of 

subjects 

8 100 108 

%  7.4% 92.6% 100.0% 

Total Number of 

subjects 

26 273 299 

%  8.7% 91.3% 100.0% 

 

p<0.05 considered as statistically significant, p computed by chi-square test 

Inference: No significant association was found between parity and SSI, p=0.922 as computed by chi-square 

test. 

Table 3: Association between type of CS and SSI 

 SSI Total p 

Infected 

cases 

Non-

infected 

cases 

TYPE OF 

CS 

ELECTIVE Number of 

subjects 

11 100 111  

 

0.935 
%  9.9% 90.1% 100.0

% 

EMERGENCY Number of 

subjects 

15 173 188 

%  7.97% 92.03% 100.0

% 

Total Number of 

subjects 

26 273 299 

%  8.7% 91.3% 100.0

% 

p<0.05 considered as statistically significant, p computed by chi-square test 
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Inference: No significant association was found between type of CS and SSI, p=0.925 as computed by chi-square test. 

Table 4: Association between time taken to complete CS and  SSI 

 SSI Total p 

Infected 

cases 

Non-

infected 

cases 

OPERATION 

TIME 

<30 min Number of 

subjects 

2 29 31  

 

 

0.046 

%  6.4% 93.6% 100.0

% 

30-60 min Number of 

subjects 

15 197 208 

%  6.7% 93.3% 100.0

% 

>60 min Number of 

subjects 

9 47 56 

%  16.1% 83.9% 100.0

% 

Total Number of 

subjects 

26 273 299 

%  8.7% 91.3% 100.0

% 

 

Inference: As the duration of OT increased, the number of subjects with infection also increased, p=0.046 as 

computed by pooled chi-square test. 

Table 5: 

 Frequency Percent 

INDICATION

S 

APH 10  

CPD 1 . 

FD 85  

NPOL 49  

MALPRESENTA

TIONS 

19  

PIH 30  

POST CS 86  

PROM 19  

Total 299 100.0 
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The indication was previous caesarean section in 86 

cases (28.76%)   but SSI was found in 10(11.62%) 

patients.  Foetal distress was found to be the 

indication in 85 patients (28.42%) but only  4(4.70%) 

of them has SSI. The indication for CS was 

obstructed labor/non- progress of labour in 

49(16.38%) of the patients, of these 5 (10.2%) had 

wound infection.   30(10.03%) patients had severe 

pre-eclampsia/ eclampsia,but 5(16.66%) of them had 

SSI. 19(6.35%) patients had caesarean section due to 

PROM but none of them had SSI. 

Amongst the 26 cases with SSI, all had wound swab 

cultures done; 5(19.23%) shown no growth,in 17 

(65.38%) Staphylococcus aureus was grown, while 

3(11.53%) produced E. coli, 1(5.88%) produce 

klebsiella . Antibiotic sensitivity shows the most 

commonly isolated  bacteria to be sensitive to second 

and third generation cephalosporins (ceftriaxone -

78.6%, cefuroxime - 15.4%), quinolones, 

amoxicillin–clavulanate and microlides 

(gazithromycin ) and aminoglycosides in 14.3% of 

cases.   The gram negative organisms were mostly 

sensitive to cephalosporins (ceftriaxone). 

DISCUSSION: 

In this review, the prevalence of SSI following CS 

was 8.7%, which  is comparable to infection rates 

elsewhere.[1,10] Recently, Ward et al. in a multi-

center collaborative study of SSI following CS in the 

UK reported overall wound problem of 13.6% and 

SSI of 8.9%.[11] These authors  taken into account  

post-discharge surveillance. We did not have the 

opportunity to study  post-discharge surveillance in 

this  study . In their review Graffiths et al. reported an 

incidence of 9.9%.[12] Nearly all our patients had 

antibiotic prophylaxis; variously with ampiclox, 

metronidazole and gentamicin. 

Majority of our cases 213(71.23%) had primary CS, 

which is similar  to the findings of other studies[2,8] . 

However, type (emergency or elective) of CS found 

to be not a significant determinant of SSI in this 

study. 

The skill of the surgeon here depicted by time taken 

to complete cs found to be statistically significant ,  

although the mean operating time significantly 

differed. Prolonged operating time[14]  is one of the  

significant determinant of SSI. 

Wound infection was investigated by microbiological 

studies in   all 26 cases 21 (80.76%) were positive 

cultures while 5(19.23%) show no growth. S. 

aureus was isolated   from 17 (65.38%) cases. This 

bacteria was shown to be the predominant agent in 

post-cesarean wound infection.[13] 

CONCLUSION: 

Postoperative SSI is a common complication of CS . 

This is mostly caused by S. aureus sensitive to 

cephalosporins and quinolones. Strategies for 

prevention SSI in CS patient must target training of 

surgeons to improve their skills thus reducing 

duration of CS subsequently  reducing  intraoperative 

blood loss ; also proper antiseptic precautions before 

and after cs will help reducing the incidence of SSI. 
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