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Abstract: This particular study was conducted with the aims to find out the incidence, risk factors and commonly 

associated bacteria in cases of surgical site infection (SSI) following emergency caesarean section. It was an 

observational case control study conducted at Gauhati Medical College and Hospital (GMCH), Guwahati including all 

the cases of SSI developing following emergency caesarean section conducted at GMCH between 1
st
August 2014 to 31

st
 

July 2015. Two groups were taken for the study - one with SSI and the other without SSI. During the study period, out of 

the 6330 cases of emergency caesarean sections, 382 cases developed SSI (incidence rate 6.03%).Factors significantly 

contributing to the development of SSI were anaemia, high BMI, PIH, prom, repeated per vaginal examinations, prolong 

labour, long duration of operation, blood transfusion. Staph. aureus was the commonest organism isolated(37.96%) 

followed by coagulase negative staph aureus(21.73%) and klebsiella(18.32%).Most of the risk factors for SSI are either 

avoidable or correctible. A proper assessment of risk factors that predispose to SSI and their modifications may help in 

reduction of SSI rates.  
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INTRODUCTION 

Wound infection is the commonest and the 

most troublesome disorder of wound healing. Surgical 

site infection (SSI) is the second most common 

infectious complication after urinary tract infection 

following a delivery by caesarean section (CS). At 

Gauhati Medical College, there has been no study 

documenting the incidence and risk factors of SSI after 

CS despite the large number of CS being performed and 

the relatively common occurrence of SSIs. 

Postoperative wound infection has been a problem since 

surgery was started as a treatment modality and is 

responsible for significant postoperative morbidity, 

prolonged hospital stay and adds to economic burden to 

the patient and the health-care system.  

 

In Obstetrics, Emergency LSCS is one such 

procedure whose incidence has increased substantially 

worldwide due to emphasis on improving the maternal 

and perinatal outcome. With the increase in the numbers 

of LSCS being performed, the incidence of SSI has also 

increased. 

 

Reduction in surgical site infections still 

remains a challenge for many health care institutions. 

Surveillance of surgical site infections is an important 

infection control activity. While most of the studies on 

surgical site infections in lower segment caesarean 

section have been conducted outside India, a few 

studies were conducted in India as well. As a result, not 

much data is available on the incidence rates of SSI 

following lower segment caesarean section (LSCS) in 

Indian hospitals. The data is also lacking in the 

knowledge of common pathogens causing SSI after 

LSCS. In spite of the availability of antibiotics, SSIs are 

still responsible for much morbidity and far reaching 

socioeconomic consequences for both patients as well 

as health care system. Data regarding incidence rates 

and the knowledge of the common pathogens causing it 

is essential to reduce the postoperative morbidity. There 

is also a need to investigate the intra operative and 

postoperative risk factors for surgical site infections 

after Emergency LSCS. Keeping all these needs in 

mind, the present study was conducted in the 

Department of Obstetrics and Gynaecology, GMCH 

with the following aims and objectives: 

To find out- 

 The incidence of SSI in patients undergoing 

Emergency LSCS for various indications in 

GMCH in one year period. 

 The risk factors and 
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 The commonly associated bacteria. 

 

MATERIALS AND METHODS 

Place of Study 

Department of Obstetrics and Gynaecology, 

Gauhati Medical College and Hospital (GMCH), 

Guwahati. 

 

A total number of 383 patients, in the post- 

operative(LSCS) wards of GMCH, who developed SSI 

following  emergency LSCS conducted at this hospital 

for various indications, from 1
st
August 2014 to 31

st
July 

2015were taken up for the study. Swabs were taken 

from the skin wound sites with discharge and sent for 

culture and sensitivity (C/S). Detailed history-taking 

and physical examination of these patients were done. 

For every case of SSI, another case from the same ward 

without wound discharge was taken as a control. So, 

two groups were taken for the study - one with SSI and 

the other without SSI. Data were collected from the 

patients in both the groups in a proforma for analysis. 

 

Study Design 

Hospital based analytical case-control study. 

 

Study Period 

1 year (01-08-14 to 31-07-15). 

 

Data Analysis 

Data were analysed by finding out the 

incidence rate of SSI, p values using Fischer’s exact test 

to determine the significance of various risk factors (p ‹ 

0.05 was taken as significant) and by finding out the 

percentage of various bacteria involved in the 

development of SSI following emergency LSCS. 

 

Inclusion Criteria 

All women who developed surgical site 

infection after an emergency LSCS conducted at 

GMCH, before discharge from the hospital. 

 

Exclusion Criteria 

 Patients referred to GMCH from any outside 

hospital postoperatively after LSCS. 

 Patients who have pre-existing skin infections 

around the site of surgical wound 

 Immuno compromised patients (AIDS, steroid 

etc.) 

 Elective LSCS cases. 

 

All the patients undertaken for the study were 

subjected to proper history taking, thorough 

examination- general, systemic and local, investigations 

and bacteriological study. All the positive and negative 

findings related to the study were recorded. 

 

RESULTS 

The total number of LSCS conducted at 

GMCH from 1-8-14 to 31-7-15 was 8,128 out of which 

6,330 cases were done for emergency indications. 

Among these 6,330 patients 382 patients developed SSI 

before discharge from the hospital. Therefore the 

incidence of SSI is 6.03%.All SSIs in this study were 

found to be superficial and limited to the stitch line. 

 

The commonest indication for emergency 

LSCS in this study was for foetal distress (36.39%) 

followed by post caesarean pregnancy (20.68 %) and 

prolonged labour (12.89 %). 

 

BMI ≥ 25 kg/m² (p value 0.0247), anaemia (p 

value ‹0.0001), PIH (p value 0.0057),  prom (p value  

‹.0018),  repeated  p/v examinations  ≥ 5(0.0001), 

prolong labour ( p value ‹ .0025), prolong duration of 

operation (≥40 minutes) ( p value ‹0.0001), increased  

intra-op blood  loss ( ≥ 750 ml) (p value ‹0.0001) and  

blood transfusion (p value 0.0089) were found to be 

significant risk factors for the development of SSI 

following emergency LSCS. 

 

In the present study, we did not find any 

increasing risk of SSI with increasing age, longitudinal 

versus P fennenstiel skin incision, use of silk versus 

nylon sutures for skin closure of, and also no 

relationship was found between diabetes and wound 

infection. 

 

Among the organisms cultured from the 

various swabs taken the most frequent organisms 

cultured were  Staphylococcus aureus (37.96 %), 

Coagulase negative Staph. aureus (21.73 %), Klebsiella 

(18.32 %), E. coli (13.87 %), Pseudomonas aeruginosa 

(8.12 %). 

 

Some cases were done for more than one indication. 

So, adding together the number of cases on the basis of 

indication for LSCS (in either of the study or the control 

group), exceeds total number of 382. 
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Table-1: Categorising cases as per indications of emergency LSCS among both the study and the control groups 

Indication of LSCS Cases with SSI Control 

Foetal distress 128 (33.51 %) 122 (31.94 %) 

Post caesarean 79 (20.68 %) 40 (10.47 %) 

Severe Oligohydroamnios 44 (11.52 %) 75(19.63%) 

Prolong labour 69 (18.06 %) 39 (10.21 %) 

APH 17 (4.45 %) 12 (3.14 %) 

Induction failure 25 (6.55 %) 31 (8.12 %) 

Breech 25 (6.55 %) 41 (10.73 %) 

Eclampsia 11 (2.88 %) 8 (2.09 %) 

Obstructed labour 11  (2.88 %) 3 (0.78 %) 

CPD 16 (4.19 %) 31 (8.12 %) 

 

Table-2: Various risk factors and their significance in this study 
RISK FACTORS CASES (n = 382) Controls (n=382) p value 

Age (years)   › 0.05 

 ≤ 20 24 26  

 21-25 201 215  

 26-30 138 126  

 › 30 19 15  

Hb% (gm/dl)   0.0004 

 ≥ 8 328 359  

 ≤ 7.9 54 23  

BMI (kg/m²)   0.0247 

 ≥ 25 61 40  

 ‹ 25 321 342  

 PIH   0.0057 

 Yes 112 78  

 No  270 304  

DIABETES (GDM and Type II DM) 3 1 0.6240 

PROM/PPROM   0.0018 

Yes 98 62  

No  284 320  

No. of p/v examination   0.0001 

 ‹ 5 166 267  

 ≥ 5 216 115  

Pre-op antibiotic   0.0001 

 Yes 62 154  

 No  320 228  

Prolong labour   0.0025 

 Yes 69 39  

 No  313 343  

Duration of operation (minutes)   0.0001 

 ‹ 40 187 269  

 ≥ 40 195 113  

Intra-op blood loss (ml)   0.0001 

 ‹ 750 260 312  

 ≥ 750 122 70  

Blood transfusion   0.0089 

 Yes 85 56  

 No  297 326  

 Type of skin incision   0.3574 

 longitudinal 344 335  

 pfennenstiel 38 47  

Suture for skin closure   0.1825 

 Nylon 360 367  

 Silk  22 15  
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List of Bacteria Isolated From the Wound Sites  

Among the organisms cultured from the 

various swabs taken the most frequent organisms 

cultured were Staphylococcus aureus (37.96 %), 

Coagulase negative staph. aureus (21.73 %), Klebsiella 

(18.32 %), E. coli (13.87 %), pseudomonas aeruginosa 

(8.12 %). 

 

Table-3: Showing the different types bacteria isolated from the SSI cases 

 Name of the bacteria Total number Percentage (%) 

Staph. aureus 145  37.96 % 

Coagulase negative Staph aureus 83  21.73 % 

Klebsiella 70  18.32 % 

E. coli 53 13.87 % 

Pseudomonas aeruginosa 31  8.12 % 

 

 
Fig-1: Showing various types of bacteria isolated from the SSI cases. 

 

DISCUSSION 

Despite the advances in the operative 

techniques and a better understanding of the 

pathogenesis of the wound infections, post operative 

wound infections continue to be a major source of 

morbidity for the patients undergoing LSCS. In India, 

the incidence of postoperative infections in various 

hospitals varies from 10 to 25% [1-3]. In our study the 

incidence was 6.05%. The actual incidence may be even 

higher as the study conducted by Couto R C et al. [4] 

concluded that most of SSI following caesarean section 

was detected only after patient’s discharge from the 

hospital. 

 

The relatively lower rate of SSI in this study 

compared to the other studies conducted in India may 

be attributed to the fact that only those patients who 

developed SSI during their stay in the hospital were 

included in the study and patients could not be followed 

up after being discharged from the hospital, as they 

usually attend local hospitals for any complaints such as 

wound discharge.  

 

Ageing has been reported to increase the 

likelihood of post-operative wound infection owing to 

the decreased immune-competence with increasing age. 

William et al. [5], Olson and Lee [6] reported higher 

incidence of wound infection in older age group. In 

another study by Scott et al. [7] similar results were 

found. In the present study, we did not find any 

increasing risk of SSI with increasing age. This may be 

because of the fact that, most of the patients in this 

study are from the rural areas where early marriage is 

common and also, lesser number of patients are above 

the age of 30 years to be considered elderly. 

 

The commonest indication for emergency 

LSCS in this study was for foetal distress (36.39 %) 

followed by post caesarean pregnancy (20.68 %) and 

prolonged labour (12.89 %). It confirms favourably to 

various studies worldwide [8-10]. 

 

Worldwide the rate of vaginal birth after 

caesarean (VBAC) is decreasing and this may 

contribute to the high number of LSCS being performed 

in post cs patients. 

 

Preoperative anaemia is an important predictor of 

infection and has been proved by several other studies 

[11-13]. Anaemia diminishes resistance to infection and 

Staph aureus

CONS

Klebsiella

E coli

Pseudomonas aeruginosa
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is frequently associated with puerperal sepsis. In our 

study also, anaemia was found to be significantly 

associated with SSI (P ‹0.0004). 

 

Body mass index of more than 25 has been 

shown to affect the outcome of surgery [14,15,11]. The 

local changes such as increase in adipose tissue, a need 

for larger incision, decrease circulation to fat tissue, 

operations taking more time and thus increasing the 

chances of contamination, an increase in local tissue 

trauma related to retraction contribute to an increased 

incidence of SSI in these patients [16,17]. In the present 

study an increased BMI was seen to influence the 

outcome of surgery in terms of an increased rate of 

infection. 

 

Hypertensive disorders of pregnancy have 

been found to be independent risk factors for the 

development of SSI following LSCS by various studies 

[18,19]. This study also shows similar results. The exact 

cause for this is not known but may be due to frequent 

association of other risk factors of SSI with PIH. 

Eclamptic women undergoing caesarean section require 

general anaesthesia which itself is considered to be an 

independent risk factor for development of SSI [20,21]. 

  

The number of cases with diabetes was found 

to be too less in both the study and the control groups to 

draw any inference. Most of the patients in this study 

come from the rural areas, belonging mostly to the 

lower middle class of the society, in which the 

prevalence of diabetes is less as compared to the higher 

class of the society. 

  

Premature rupture of membranes was a 

significant risk factor in this study, as was reported by 

several other authors [18, 22-25]. PROM is associated 

with the largest bacterial inoculum and liquor gets 

infected and infection supervenes [26].  

 

Patients with multiple per vaginal 

examinations (more than 5) were found to be more 

predisposed to SSI as shown by other studies [13,19]. 

Multiple per vaginal examinations make easy entrance 

of the organisms colonizing the cervix and vagina into 

the amniotic fluid during labour, which gets 

contaminated. During LSCS these contaminated 

amniotic fluid comes in contact with the wound site and 

predispose to the risk of development of SSI. 

 

Several studies have shown that cases of 

prolonged/obstructed labour are associated with higher 

incidence of SSI [27,28]. Prolonged and obstructed 

labour, were among the majority of cases that were 

referred to our unit from outside hospitals especially 

from rural areas ( PHC/CHC/ Sub-centre) perhaps after 

some non-aseptic manipulations; it also aids ascent of 

microbial pathogens from the lower genital tract to the 

upper genital tract. Prolong labour was found to be a 

significant risk factor for SSI in this study as well.
 

 

In absence of preoperative antibiotic, there is a 

significant increase in the incidence of SSI [25, 29-31]. 

In our study, only 16.23 % of patients in the infection 

group received pre-operative injectable antibiotics, as 

compared to 40.31 % of patients in the non-infection 

control group. This absence of preoperative antibiotic in 

the majority of cases in the infection group was found 

to be a statistically significant factor for SSI.
 

 

This study did not show any significant 

difference in the rate of SSI between the longitudinal 

skin incision group and the Pfennenstiel incision group. 

This may be due to the fact that most surgeons doing an 

LSCS for emergency indications preferred a 

longitudinal incision over pfennenstiel’s incision (344 

versus 38 in the study group and 335 versus 47 in the 

control group) due to its ease and comparatively less 

time required to access the uterus and deliver the baby. 

 

Shapiro et al. reported that with each hour of 

surgery the infection rate almost doubles [46].The 

finding relates to the pharmacokinetics of the antibiotic 

prophylaxis and to the greater bacterial wound 

contamination that occurs in lengthy clean-

contaminated surgeries. In the present study, 51.05%of 

patients in the study group with prolonged duration of 

surgery exceeding 40 minutes got infected which was 

found to be statistically significant. Lilani et al. reported 

a rate of 38.46% for surgeries that lasted more than 2 

hours [45]. Johnson et al. Classified duration of LSCS 

into ≤ 30 minutes and 31–60 minutes and found an 

increased rate of SSI in the latter group[27]. Similar 

findings have been reported by several other studies 

[32, 25,33].  

 

Several studies have reported an increased SSI 

rate in patients who had increased amount loss during 

LSCS [27,34]. Ward VP et al. [34] found that increased 

intraoperative blood loss was a significant risk factor 

for the development of SSI following LSCS. Another 

study by Jido T and Garba I [27] found a similar result 

(p ‹0.001). 

 

Excessive intraoperative blood loss and 

perioperative transfusion could induce 

immunosuppression in postoperative patients by 

reducing the natural killer cell and cytotoxic T-cell 

populations [35,36]. In the present study 32.11 % of 

patients in the infection group had blood loss of ≥ 750 

ml compared to 18.32 % in the non infection group, 

which was found to be a statistically significant factor 

in the development of SSI. Increased blood loss 

decreases body’s ability to tackle infections and hence 

predispose to it. 
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The relationship between blood products and 

SSIs has been a matter of debate for more than two 

decades. Several studies have supported the association 

between the use of blood products and the development 

of postoperative surgical site infections. Allogeneic 

blood products have immune modulatory effects that 

may increase the risk of nosocomial infections [37,38]. 

The study by Vamvakas et al. [37] found that 

perioperative blood loss is significant risk factor for the 

development of post-operative wound infection [39]. 

Similar result came out of the study conducted by M 

Raghavan et al. [40]. It is also possible that the 

transfusion of blood products acts as a marker for 

individuals with a greater number of comorbidities and 

other SSI risk factors, which independently places them 

at an inherently greater risk for infection. Our study also 

showed similar results. 

 

Sutures available today are classified as 

permanent or absorbable, natural or synthetic, and 

multi-filament or monofilament. Multi-filament or 

braided sutures (silk) are easy to handle and have 

favourable knot-tying qualities. However, bacteria can 

enter the braided interstices and escape phagocytosis, 

potentially leading to suture infection, granulomas and 

sinuses. By contrast, monofilament sutures cause 

significantly fewer tissue reactions and glide easily 

through tissue.
41 

 

But this study did not show any significant 

association between the use of silk sutures in the closure 

of skin and development of SSI. This may be due to 

very less number of cases with use of silk for skin 

closure as compared to nylon in both the study and the 

control group to draw any statistical significance. 

 

Common causative organisms leading to post-

LSCS SSI include Gram-negative bacteria, anaerobes, 

and Staphylococcus aureus [42]. In our study, the most 

frequently isolated organism was Staphylococcus 

species (37.96 %) followed by Coagulase negative 

Staph aureus (21.73%) and Klebsiellaspp (18.32%). 

This is similar to NNIS service survey (1997–2001) that 

reported Staphylococcus aureus (47%) including 

MRSA and Staphylococcus epidermidis (CONS) as the 

most common organism causing SSI [43]. In another 

study by S P Lilani et al. [45], Staph. aureus was found 

as being the most common organism isolated from the 

SSI sites followed by Pseudomonas aeruginosa and  

Klebsiella. Many other studies have reported similar 

findings of predominance of Staphylococcus aureus in 

wound infections [2,33,44,45]. 

 

CONCLUSION 

Post-operative abdominal wound infection 

represents a substantial burden of disease both for the 

patients and the healthcare services in terms of the 

morbidity, mortality and economic costs. Although 

surgical wound infections cannot be completely 

eliminated, a reduction in the infection rate to a minimal 

level may have significant benefits. This may be 

achieved by meticulous surgical techniques, minimizing 

the duration of operation, proper sterilization, hygienic 

operation theatres and ward environments. Control of 

obesity, treatment of infective foci and diseases like 

diabetes, PIH may help in controlling the morbidity of 

the surgical wound infections. Emphasis should be 

given to bring more number of patients to antenatal 

clinics, so that correctible conditions such as anaemia 

and bacterial vaginosis (primary cause of prom) can be 

diagnosed and treated. To conclude a proper assessment 

of   the risk factors that predispose to SSI and their 

modification may help in reduction of SSI rates. 
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