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INTRODUCTION 

The incidence of caesarean section had increased widely 

in the past three decades.1 In the years 2010, in the USA, 

caesarean section was the most commonly performed 

surgery and in 13 years its incidence has increased by 

41%.2 Caesarean section is categorised as a clean 

contaminated wound.3  

ABSTRACT 

Background: The surgical site infection is the second most common infectious complication occurring after 

caesarean section. Infections occurring after caesarean section represent a considerable burden to the healthcare 

systems and preventing these complications is a priority of healthcare systems especially in developing countries. The 

aim of this study was to determine the incidence of SSI in patients undergoing a LSCS at a RIMS teaching hospital, 

Raichur, and to identify risk factors, common bacterial pathogens and antibiotic sensitivity. 

Methods: The present retrospective study was conducted in RIMS Institute, during a period of 3 years i.e. from 2013-

2016. In this study a total of 50 cases were collected from MRD department. They were divided into two groups- 

cases and controls, each having 50 subjects each. Wound infection was defined as inflammation or sepsis with or 

without positive bacterial cultures. With SSI, there may be fever, redness, swelling and/or pain in the area around the 

incision site. Complete information regarding demographic data, the type and indication for caesarean section, 

duration of labour, duration of surgery and rupture of membrane were recorded. Wound infections occuring after 30 

days of LSCS & other gynaecological surgeries were excluded. All the results were analyzed by SPSS software 16.0. 

Chi-square test and student t test were used for the assessment of level of significance. Probability value of less than 

0.05 was considered significant.  

Results: A total of 100 subjects were included in the present study, out of which, 50 were cases and the remaining 50 

were controls. The mean age of the subjects was 37.45 years. There were 7 cases and 13 controls who were aged 

between 20-24 years. There was no significant difference amongst cases and controls regarding age. There was a 

significant difference in the haemoglobin levels amongst cases and controls. The third criterion that was assessed was 

duration of labour. Majority of the cases had prolonged labour whereas in majority of the controls, the duration of 

labour of labour was less than 6 hours. There was a significant difference in duration of labour amongst cases and 

controls (p<0.05). Elective c section was done in 2 cases and 6 controls. C section was performed in an emergency in 

48 cases and 44 controls. There was a significant difference in the operation time between cases and controls 

(p<0.05). E.coli infection occurred in 15 cases in the present study followed by Actinobacter species which occurred 

in 13 cases. Absence of growth was seen in 5 cases. 

Conclusions: The risk factors associated with SSI in our study were, haemoglobin levels, prolonged labour, duration 

of operation. The most common organisms isolated were E. coli and Actinobacter species. 
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The surgical site infection is the second most common 

infectious complication occurring after caesarean section. 

Infections occurring after caesarean section represents a 

considerable burden to the healthcare systems and 

preventing these complications is a priority of healthcare 

systems especially in developing countries.4 The 

incidence of surgical site infection globally ranges 

between 0.5-15%.5 The basic definition of surgical site 

infection is any infection that targets surgical wound in 

uterus whenever it is manipulated.6,7 Various risk factors 

are involved in surgical site infection.  

According to a review, obesity and chorioamnionitis are 

amongst the intrinsic maternal risk factors associated 

with surgical site infection.8 according to some, ethnicity 

is also a controversial risk factor for incisional surgical 

site infection.9,10 other risk factors such as obesity, diet 

and socioeconomic status are directly or indirectly related 

to ethinicity.11 According to a multivariable logistic 

regression by Assawapalanggool, ethnicity is a valid risk 

factor for incisional surgical site infection.12 Various 

other risk factors include improper antibiotic prophylaxis, 

labour chorioamnionitis, time period from rupture of 

membrane, emergency cases etc.13-16  

Increased duration of surgery and low haemoglobin 

levels also acts as substantial risk factor for surgical site 

infection.14 Surgical site infection prolongs hospital stay, 

can require readmission, delays recovery, increases 

hospital costs and is associated with various morbidities.  

Even in today’s era, it continues to be a common 

postoperative infection in both developed and developing 

countries. Proper precautions need to be taken during and 

after surgery such that the incidence of SSI can be 

standardised.15 Therefore, the aim of this study was to 

determine the incidence of SSI in patients undergoing a 

LSCS at a regional referral hospital in RIMS, Raichur, 

and to identify risk factors, common bacterial pathogens 

& antibiotic sensitivity.  

METHODS 

The present retrospective study was conducted in RIMS 

Institute, during a period of 3 years i.e. from 2013-2016. 

In this study a total of 50 cases were collected from MRD 

department. They were divided into two groups- cases 

and controls, each having 50 subjects each.  

The study was approved by the institute’s ethical board. 

All those patients who had infections occurring within 30 

days of the surgery which involved the skin, 

subcutaneous tissues and the fascia and muscle layers of 

the incision site were included in the study. The records 

of all the patients who delivered via CS were obtained 

from the MRD. The control group will consist of PCS 

cases which will be randomly selected during the same 

period, which would be routinely discharged on their 

third postoperative day without any symptoms of wound 

infections. Wound infections was defined as 

inflammation or sepsis with or without positive bacterial 

cultures. With SSI, there may be fever, redness, swelling 

and/or pain in the area around the incision site.  

The Centres for Disease Control and Prevention (CDC) 

state that SSI should be suspected within 30 days of a 

surgical procedure if at least one of the following 

symptoms is present: localised swelling, with or without 

purulent discharge from the wound, pain or tenderness, 

redness, malodour or fever. The organisms isolated from 

the incision sites were investigated and antibiotic 

sensitivity was also measured.  

Complete information regarding demographic data, the 

type and indication for caesarean section, duration of 

labour, duration of surgery and rupture of membrane 

were recorded. Amount of blood loss and details of 

postoperative hospital stay were also recorded. All the 

results were analyzed by SPSS software 16.0. Chi-square 

test and student t test were used for the assessment of 

level of significance. Probability value of less than 0.05 

was considered significant.  

RESULTS 

A total of 100 subjects were included in the present 

study, out of which, 50 were cases and the remaining 50 

were controls. The mean age of the subjects was 37.45 

years. There were 7 cases and 13 controls who were aged 

between 20-24 years as shown in Table 1. 

There were 27 cases and 25 controls who were aged 

between 25-29 years. There were 9 cases and 8 controls 

who were aged between 30-35 years. There were 7 cases 

and 9 controls who were aged more than 35 years. There 

was no significant difference amongst cases and controls 

regarding age. There were 33 cases and 23 controls 

whose haemoglobin level was below 11 gm/dl. There 

were 17 cases and 27 controls whose haemoglobin level 

was above 11 gm/dl. The mean haemoglobin level 

amongst cases was 10.4±9.5 gm/dl and amongst controls 

were 9.7±3.6 gm/dl. There was a significant difference in 

the haemoglobin levels amongst cases and controls. The 

third criterion that was assessed was duration of labour. 

Majority of the cases had prolonged labour whereas in 

majority of the controls, the duration of labour of labour 

was less than 6 hours as shown in Table 1. 

There were 9 cases and 4 controls with duration of labour 

more than 12 hours. There was a significant difference in 

duration of labour amongst cases and controls (p<0.05). 

Elective c section was done in 2 cases and 6 controls. C 

section was performed in an emergency in 48 cases and 

44 controls. There was a significant difference in type of 

surgery amongst cases and controls. The operation time 

was less than 60 minutes in 22 cases and 34 controls. The 

operation time was between 60-90 minutes amongst 18 

cases and 11 controls. There was a significant difference 

in the operation time between cases and controls 

(p<0.05).   
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Table 1: Socio demographic and clinical profile of the study. 

Characterstics Cases Controls P value 

Age 

20-24 7 13 

>0.05 
25-29 27 25 

30-35 9 8 

>35 7 9 

Haemoglobin 

<11 gm/dl 33 23 

<0.05 >11 gm/dl 17 27 

Mean±SD 10.4±9.5 9.7±3.6 

Duration of labour 

<6 hours 8 25 

<0.05 
6-12 hours 13 12 

>12 hours 9 4 

No labour 20 9 

Type of surgery 
Elective 2 6 

<0.05 
Emergency 48 44 

Operation time 

<60 mins 22 34 

<0.05 60-90 mins 18 11 

>90 mins 10 5 

Interval of prophylactic antibiotic 
<2 hours 11 28 

<0.05 
>2 hours 39 22 

 

The interval between prophylactic antibiotic and surgery 

was less than 2 hours in 11 cases and 28 controls. The 

interval between prophylactic antibiotic and surgery was 

more than 2 hours in 39 cases and 22 controls. There was 

a significant difference in this interval between cases and 

controls (p<0.05). E. coli infection occurred in 15 cases 

in the present study followed by Actinobacter species 

which occurred in 13 cases. 15 cases in the present study 

which were found to be affected by E.coli were found to 

be sensitive for Pipercillin+Tozabactum, Imeprenem and 

Gentamycin. Staphylococcus aureus infection occurred in 

12 cases. Absence of growth was seen in 5 cases as 

shown in Table 2. 

Table 2: Culture and antibiotic sensitivity. 

Number 

cases 
Organism  Antibiotic sensitivity 

15  E. coli 
Pipercillin+Tozabactum 

Imeprenem, Gentamycin 

13  
Actinobacter 

species 

Ampicillin+sulbactum 

Meroprnum, 

Tobramycin,  

Levofloxacin 

12  
Staphylococcus 

aureus 

Cefuroxime+sulbactum 

Pipercillin+Tozabactum 

5 
Non-fermenting 

Gr –ve bacilli 

Pipercillin+Tozabactum 

Imeperenum  

5  No growth - 

DISCUSSION 

The incidence of surgical site infection has ranged from 

2.9% to 17.9%.18 It significantly alters the quality of life 

of patient by increasing morbidity and increasing the 

duration of hospital stays. A study conducted by Dhar et 

al to determine the incidence of surgical site infections 

(SSI) in patients undergoing a Caesarean section (CS) 

and to identify risk factors, common bacterial pathogens 

and antibiotic sensitivity. A retrospective study was 

conducted involving 50 controls and 50 cases of SSI. 

Wound infection was seen in considerable cases. The risk 

factors for postoperative wound infection were rupture of 

membrane, diabetes. In majority of the cases, the 

organism isolated was staphylococcus aureus followed by 

gram negative Escherichia coli as shown in Table 2. 

Majority of the organisms were sensitive to 

aminoglycoside and cephalosporin. Polymicrobial 

infections were seen in few cases, while in 5 cases 

yielded no growth.19  

In a separate studies conducted by Donowitz et al and 

Beattie et al emergency C section is associated with 

significantly higher incidence of postoperative wound 

infection.20,21 In our study also, C section was performed 

in an emergency in 97% (n=194) cases and 88% (n=176) 

controls. There was a significant difference in type of 

surgery amongst cases and controls. A study conducted 

by Kasatpibal et al to the incidence of SSI in 9 hospitals, 

with patterns of surgical antibiotic prophylaxis, risk 

factors and common causative pathogens involved in SSI.  

Antibiotic prophylaxis was categorized into preoperative, 

intraoperative, and postoperative. Risk factors for SSI 

were determined using multiple logistic regression 

models. The study included 8764 patients with 8854 

major operations. The SSI rate was 1.4 infections/100 

operations. The 3 most common operative procedures 
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that lead to surgical site infection were were cesarean 

section, appendectomy, and hysterectomy. Escherichia 

coli, Staphylococcus aureus, and Pseudomonas 

aeruginosa were the most commonly isolated 

microorganisms. Ampicillin/amoxicillin, cefazolin, and 

gentamicin were commonly used for antibiotic 

prophylaxis as shown in Table 1. The risk factors for 

surgical site infection in their study were high degree of 

wound contamination, prolonged hospital stay, 

emergency operation, and prolonged duration of 

operation.22 In our study also, the operation time was less 

than 60 minutes in 22 cases and 34 controls.  

The operation time was between 60-90 minutes amongst 

18 cases and 11 controls. There was a significant 

difference in the operation time between cases and 

controls (p<0.05). The interval between prophylactic 

antibiotic and surgery was less than 2 hours in 11 cases 

and 28 controls. The interval between prophylactic 

antibiotic and surgery was more than 2 hours in 39 cases 

and 22 controls. There was a significant difference in this 

interval between cases and controls (p<0.05). In a study 

conducted by Dahiya et al, there were 66.7% anemic 

patients who had surgical site infection postoperatively.23 

They concluded that haemoglobin levels are a significant 

risk factor in SSI. In our study, there were 33 cases and 

23 controls whose haemoglobin level was below 11 

gm/dl. There were 17 cases and 27 controls whose 

haemoglobin level was above 11gm/dl. The mean 

haemoglobin level amongst cases was 10.4±9.5 gm/dl 

and amongst controls were 9.7±3.6 gm/dl. There was a 

significant difference in the haemoglobin levels amongst 

cases and controls. Various measures need to be taken to 

reduce the incidence of SSI, these include proper 

infection control protocol and administration of proper 

postoperative and intraoperative antibiotic prophylaxis. 

CONCLUSION 

Assessment of risk factors should be done before surgery 

to determine the incidence and risk of SSI. Modification 

of these risk factors can reduce the chances of SSI. 

Discipline of the operation theatre should be strictly 

followed. The risk factors associated with SSI in our 

study were, haemoglobin levels, duration of operation & 

prolonged labour. 
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