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Introduction: Present study was conducted to find the incidence and 

risk factors of surgical site infection among gynaecological & obstetric 

elective and emergency abdominal surgeries. Materials & Methods: A 

hospital based prospective analytical study was conducted at 

Department of Obstetrics and Gynaecology, Bharati Vidyapeeth 

University Medical College and Bharati Hospital. A total of 100 

females undergoing abdominal surgeries at our hospital were selected 

for study after informed consent. Patients undergoing surgeries were 

graded according to ASA score. Operated patients were followed up 

regularly, during the post-operative period. The wound was classified 

as per CDC criteria and were checked on 3
rd

 post operatively day 

routinely and later according to the complaints of the patients. Presence 

of erythema, pain and discharge were taken as signs of surgical site 

infection. Wound swab were taken from where the discharge was 

present and sent for culture and sensitivity. Results: Prevalence of 

Surgical site infections in present study was 10%. Most common 

organism isolated from SSI site was Staph. Aureus (4 cases) followed 

by E.coli (2 cases) and Klebsilla (2 cases). Prevalence of SSI was 

11.1% in gynaecological procedures while it was 9.1% in obstetric 

procedures (p-0.75). A significant association was observed between 

prevalence of SSI and higher ASA grade, BMI, presence of diabetes 

and contaminated wounds. Conclusion: The key risk factors for 

surgical site infection identified in present study were: elevated BMI, 

poor pre-op health status, diabetes, emergency procedure and 

contamination of wounds. The multiple risk factors identified in the 

present study can be helpful for SSI risk stratification and prioritizing 

interventions in low-middle income countries. 
 

                 Copy Right, IJAR, 2018,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Infection in Obstetrics accounts for the second most common cause of maternal mortality next to post-partum 

hemorrhage. Among surgical patients in obstetrics, surgical site infections (SSIs) are the most common nosocomial 

infections, accounting for 38% of hospital acquired infections [1]. According to the Center for Disease Control and 
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prevention (CDC) SSIs are classified as being either incisional or organ space that must develop within 30 days of 

operation. Incisional SSIs are further divided into those involving only skin and subcutaneous tissue (superficial 

incision SSI) and those involving the deeper soft tissue of the incision (deep incisional SSI). Organ/ space SSIs 

involve any part of the anatomy (e.g. organ/space) other than incisional body wall layers that was opened or 

manipulated during an operation [2]. The CDC definitions of SSIs have been applied consistently by surveillance 

and surgical personnel in many settings and currently are the de facto national standards [3]. Operations in obstetrics 

involve some degree of bacterial contamination, and are classified as ‘clean-contaminated’ cases, even when the 

patient has no preoperative symptoms of active infection.  

 

Surgical wounds are generally classified according to the degree of contamination [4]:  Clean: an uninfected 

operative wound in which no inflammation is encountered and the alimentary, genital or urinary tract is not entered; 

Clean contaminated: a wound in which the alimentary, genital or urinary tract is entered in a controlled manner; 

Contaminated: open, new accidental wounds, or operations in which there is a significant break in aseptic 

technique (e.g. gross contamination with GI tract contents) or acute non-purulent inflammation is encountered; 

Dirty: old traumatic wounds with devitalised tissue, or those involving existing infection or visceral perforation. 

  

SSI leads not only to substantial morbidity and mortality, but also to longer hospital stays and greater health-care 

costs [5]. SSI can also influence patient quality of life and work productivity because of time spent in hospital. 

These infections are usually caused by exogenous and/or endogenous micro-organisms that enter the operative 

wound either during the surgery (primary infection) or after the surgery (secondary infection).  

 

Primary infections are usually more serious, appearing within five to seven days of surgery [6]. Majority of SSIs are 

uncomplicated involving only skin and subcutaneous tissue but sometimes can progress to necrotizing infections. 

The usual presentation of infected surgical wound can be characterized by pain, tenderness, warmth, erythema, 

swelling and pus formation [7,8].  

 

A number of patient related factors (old age, nutritional status, pre-existing infection, co-morbid illness) and 

procedure related factors (emergency/ elective, poor surgical technique, prolonged duration of surgery, pre-operative 

part preparation and inadequate sterilization of surgical instruments) can influence the risk of SSIs significantly [2].  

 

The present research was thus conducted to identify number of cases suffering from surgical site infection (SSI) and 

to compare the incidence of SSI among elective and emergency obstetrics and gynaecological abdominal surgeries. 

 

Materials and Methods:- 
A hospital based prospective analytical study was conducted at department of Obstetrics and Gynaecology, Bharati 

Vidyapeeth University Medical College and Bharati Hospital. Consecutive type of non-probability sampling was 

followed for the selection of study subjects. A total of 100 females undergoing abdominal surgeries at our hospital 

were selected for study after informed consent.  

 

Patients with SSI occurring within 30 days after operation involving only skin and subcutaneous tissue were 

included. Patients who are not operated in Bharati hospital or coming with surgical site infection after getting 

discharge from the hospital were excluded. 

 

A detailed history was taken from all patients followed by through general and systemic examination along with 

necessary investigation. The patients were prepared for operative procedures through abdominal approach, either 

elective or emergency as per standard hospital protocol. Patients undergoing surgeries were graded according to 

ASA score [8]. Operated patients were followed up regularly, during the post-operative period. The wound was 

classified as per CDC criteria and were checked on 3
rd

 post operatively day routinely and later according to the 

complaints of the patients.  

 

Presence of erythema, pain and discharge were taken as signs of surgical site infection. Wound swab were taken 

from where the discharge was present and sent for culture and sensitivity.  

 

Statistical Analysis:- 

The quantitative data was represented as their mean ± SD. Categorical and nominal data was expressed in 

percentage. The t-test was used for analysing quantitative data, or else non parametric data was analyzed by Mann 
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Whitney test. Categorical data was analyzed by using chi-square test. The significance level of p value was set at 

<0.05. All analysis was carried out by using SPSS software version 21.  

 

Results:- 
Mean age of the study subjects was 38.1 years with over half of them (56%) were between 21-40 years of age. Out 

of total 100 cases, 45% were gynaecological procedures while rests 55 were obstetric cases. Most common obstetric 

surgery was LSCS (55%) while most common gynaecological surgery performed was total abdominal hysterectomy 

(25%) cases while TAH BSO was performed in 14% cases. Exploratory laparotomy and tubal ligation was done in 

3% cases each (Table 1).  

 

Prevalence of Surgical site infections in present study was 10%. Most common organism isolated from SSI site was 

Staph.Aureus (4 cases) followed by E.coli (2 cases) and Klebsilla (2 cases). Prevalence of SSI was 11.1% in 

gynaecological procedures while it was 9.1% in obstetric procedures (p-0.75) (Table 2).  

 

Prevalence of SSI was significantly higher in cases with emergency procedures as compared to elective procedures 

(23.1% vs 5.4%; p<0.05).  A significant association was also observed between prevalence of SSI and higher ASA 

grade (Grade I, II and III: 4.3%, 23.1% & 20%; p<0.05), high BMI (> 30 Kg/m
2
) (42.9% vs 7.5%; p<0.05) and 

diabetics (30% vs 5.0%; p<0.05).  No association was observed between prevalence of SSIs with hypertension (p-

0.144) and anemia (p-0.308). As per CDC wound criteria, significantly higher prevalence of SSI was seen in 

contaminated wounds (36.4%) as compared to clean & contaminated (5.3%) and clean wounds (9.4%) (Table 3).   

 

No difference was observed between subjects with and without SSIs with respect to mean age, haemoglobin and 

leucocyte count (p>0.05). However, mean hospital stay was significantly higher in cases with SSIs (7.6 vs 4.49 

days) (Table 4).   

 

Discussion:- 
Very few studies in India, have reported the incidence and risk factors associated with Obstetric and Gynaecological 

surgeries simultaneously. In present study, the prevalence of surgical site infections among obstetric and 

gynaecological surgeries was 10%. In a study by Pathak et al. [12], the cumulative incidence rate of SSI was 7.84% 

(95% CI 6.30–9.38) while Shahane V et al. [10] and Nisa MN et al. [14] observed the cumulative incidence as 6% 

and 6.5% respectively.  

 

Various other authors have separately reported incidence of SSIs among obstetric and gynaecological procedures. In 

present study prevalence of SSIs was 11.1% in gynaecological procedures while it was 9.1% in obstetric procedures. 

Amenu D et al. [9] observed an overall surgical site infection rate of 11.4% among women having surgery for 

Obstetric reasons. Devjani et al. [11] observed the incidence as 24.2% following lower segment caesarean section 

while in similar studies Ansar A et al. [13] Ghuman et al. [15], Vijayan et al. [16] observed the prevalence as 5.8%, 

5% and 4.1% respectively.  

 

Prevalence of SSI was significantly higher in cases with emergency procedures as compared to elective procedures 

(23.1% vs 5.4%; p<0.05).  Various studies have shown that emergency cases land up in SSI more than the elective 

ones [17-23]. Amenu D et al. [9] in their study observed Surgical Site Infections rate to be two times higher in 

emergency procedures as compared to that of elective cases. Kishwar N et al. [18] also observed emergency 

caesarean sections as risk factor for development of SSI.  

 

We observed a higher prevalence of SSI in contaminated wounds (36.4%) as compared to clean & contaminated 

(5.3%) and clean wounds (9.4%). This is an expected observation as it is well known that patients with contaminated 

wounds have nearly three-fold increased risk of SSI compared to non-contaminated wounds [24,25]. Shahne V et al. 

[10] in their study observed that rate of infection was highest in contaminated type of wounds (12.3%), followed by 

clean contaminated wounds (8.0%) and least in clean wounds (4.6%). In a study by Anvikar et al. [26], similar rates 

were noted i.e. percentage of infection rate was 10.6 % and 4% in clean contaminated and clean cases respectively 

while in Mumbai, Lilani et al. [27], prevalence was 22.4% and 3.0% respectively.  

 

The ASA score is a subjective assessment of a patient’s overall health that is based on five classes (I to V) with class 

I being completely healthy fit patient and V was moribund patient. In present study, a significant association was 



ISSN: 2320-5407                                                                                      Int. J. Adv. Res. 6(2), 141-146 

144 

 

observed between higher ASA grade and prevalence of SSI (Grade I, II and III: 4.3%, 23.1% & 20%; p<0.05).  

Various studies have shown that ASA score greater than 2 is a risk factor for development of SSIs [28-31]. Morgan 

et al. [28] in their study observed that ASA score of more than two was associated with increase in risk of SSI by 

1.52 times. A study on SSI following cesarean section from Tanzania showed that ASA score more than 3 had about 

2.7 times higher risk for SSI [29]. Other studies showed the risk as 1.79 times [30] and 1.61 times [31] respectively.  

 

Certain underlying conditions like diabetes, obesity, anemia and smoking may alter or decrease the immune status 

thus significantly increasing the risk of SSI. Patients of diabetes especially with poor glycemic control share much 

comorbidity, like obesity, poor nutritional status, poor peripheral oxygen supply, and metabolic derangements [32]. 

In present study, Prevalence of SSI was significantly higher in cases with associated co-morbidities like obesity 

(42.9% vs 7.5%; p<0.05) and diabetes (30% vs 5.0%; p<0.05). In a study by Ghuman M et al. [15], key risk factors 

for surgical site infection post-caesarean section were elevated BMI and diabetes. Vijayan et al. [16] in their study 

also observed high body mass index (BMI) (above 25) and blood sugar levels as risk factor for SSIs in multivariate 

analysis. Noveli S et al. [17] observed poor nutrition and diabetes as the common risk factors in obese women at risk 

of development of SSIs after CS.  

 

Most common organism isolated from SSI site was Staph.Aureus (4 cases) followed by E.coli (2 cases) and 

Klebsilla (2 cases) while 1 cases yielded no growth. In a study by Nisa MN et al. [14], the commonest organism 

isolated was Staphylococcus aureus followed by E.coli. In various other studies as well, Staphylococcus aureus has 

dominated the scene in cases with SSIs [27,33-35]. However, Shahane V et al. [10] in their study observed that out 

of 18 SSI cases, E.coli was the most common organism followed by Staph. Aureus. In the study by Devjani et al. 

[11], commonest isolate was Acinetobacter species (32.03%) followed by Staphylococcus aureus and coagulase 

negative Staphylococcus (21.09%).  

 

Conclusion:- 
The incidence of SSI was same for Obstetric as well as Gynaecological surgeries. The key risk factors for surgical 

site infection identified in present study were: elevated BMI, poor pre-op health status, diabetes, emergency 

procedure and contamination of wounds. The multiple risk factors identified in the present study can be helpful for 

SSI risk stratification and prioritizing interventions in low-middle income countries. 

 

Table 1:- Distribution of patients according to type of surgery 

Type of Surgery N % 

LSCS 55 55.00% 

TAH 25 25.00% 

TAH with BSO 14 14.00% 

Exploratory Laparotomy 3 3.00% 

Tubal Ligation 3 3.00% 

Total 100 100.00% 

 

Table 2:- Association of type of procedure with development of SSIs 

Procedure SSI Total 

No Yes 

Gynaecology 40 5 45 

88.90% 11.10% 100.00% 

Obstetric 50 5 55 

90.90% 9.10% 100.00% 

Total 90 10 100 

90.00% 10.00% 100.00% 

p- value - 0.75 

 

Table 3:- Association of various factors with development of SSIs 

Type of Procedure SSI Total p-value 

No (n-90) Yes (n-10) 

Emergency 20 6 26 <0.05 

76.92% 23.08% 100.00% 
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ASA Grade II/ III 24 7 31 <0.05 

77.42% 22.58% 100.00% 

Obesity 4 3 7 <0.05 

57.14% 42.86% 100.00% 

Diabetes 14 6 20 <0.05 

70.00% 30.00% 100.00% 

Hypertension 11 3 14 0.144 

78.57% 21.43% 100.00% 

Anemia 53 8 61 0.308 

86.89% 13.11% 100.00% 

Contaminated 

Wound 

7 4 11 <0.05 

63.64% 36.36% 100.00% 

*Overall Prevalence - 10% 

 

Table 4:- Mean comparison of variables with development of SSIs 

Variables SSI N Mean SD p- value 

Age (years) No 90 37.81 12.96 0.39 

Yes 10 41.5 14 

Hemoglobin (gm%) No 90 9.43 1.44 0.061 

Yes 10 8.55 0.89 

TLC (/cu mm) No 90 11197.78 3131.54 0.546 

Yes 10 10550.04 3858.97 

Hospital Stay (days) No 90 4.49 1.6 < 0.01 

Yes 10 7.6 2.99 
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