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INTRODUCTION 

Surgical site infections (SSI) are significant source of 

morbidity, prolonged hospital stay and recovery and 

rarely mortality. They complicate 3 to 16%.1-4 of all 

surgeries but even these estimates are likely to be low as 

some infections occur after the patient’s discharge from 

the hospital or they report to other hospitals with 

infection. Hospital acquired SSIs are further complicated 

by the emergence of multidrug resistance strains. The 

importance of preventing surgical site infections is well 

recognized since they lead to increased morbidity, 

prolonged hospital stay, need for readmission, high end 

antibiotic treatment and resurgery.1,3  

The Center for Disease Control (CDC) defines SSI as an 

infection related to an operative procedure that occurs at 

or near the surgical incision within 30 days. This time 

frame is extended to 12 months if a surgical implant is 

used. Infections are further divided into: 
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• Superficial involving skin and subcutaneous tissue 

• Deep involving deeper soft tissue of the incision like 

fascia or muscle  

• Organ or space involving any part other than the 

incised body layers. 

Surgical wounds are further classified as clean, clean 

contaminated, contaminated and dirty.  

Most obstetric and gynaecological procedures are 

classified as clean contaminated as the genital tract is 

entered into controlled fashion and there is no unusual 

contamination. Some surgeries like pelvis abscess, 

perforated bowel or positive culture pre-op are classified 

as dirty. SSI surveillance is an established monitoring 

tool and has been shown to reduce infection rates.  

METHODS 

This retrospective study was conducted in the department 

of Obstetrics and Gynaecology at a teaching hospital in 

South India from the period of January 2016 to December 

2016.  

Inclusion criteria 

• All emergency and elective obstetric and gynaec 

procedures like caesarean section, abdominal and 

vaginal hysterectomies and laparotomies were 

included.  

Exclusion criteria 

• Laparoscopic surgeries and patients who had pre-op 

infection.  

The departmental protocol includes two visits after 

surgery: the first visit a week after discharge and second 

visit a month later. The charts were analysed at the end of 

a month after surgery to identify patients with infection. 

Their case records were analyzed for pre-op risk factors, 

intra-operative factors like timing of prophylactic 

antibiotics and duration of surgery and post-operative 

course. All patients with wound infection had a culture 

and sensitivity done. The culture report was analysed for 

the infecting organism and sensitivity pattern. A monthly 

audit of all SSIs in the department was done to determine 

the incidence and microbiological spectrum of the 

infecting organisms.  Infection control practices currently 

in place were also reviewed and analysed to determine if 

there was a scope for improvement.  

RESULTS 

The numbers of surgeries in present study period who 

fulfilled in present inclusion criteria were 982 caesarean 

sections and 497 gynaec surgeries. The results are shown 

in Table 1. 

Table 1: Incidence of SSI. 

Type of surgery  

Number of 

surgeries 

included 

Number 

of SSI 
Incidence 

C section 982 55 5.6% 

Gynaec surgeries 497 23 4.62% 

Total 1479 78 5.27% 

The patients who had wound infection were analysed for 

pre-operative risk factors like obesity, diabetes, other 

medical disorders and intra operative factors like 

prolonged operating time, previous surgeries and 

presence of malignancy.  

As shown in Table 2, obesity was the major risk factor as 

48.7% of patients had BMI of >25. Other risk factors 

included diabetes and prior surgery with adhesions in 

19.2%, anemia and hypertension was seen in 12% of 

patients. 9% of patients had prolonged operating time of 

>3 hours. 

Table 2: Risk factors of SSI. 

Risk factors  
CS  

(55) 

Gynaec  

(23) 

Total 

(78) 
Percentage 

BMI > 25 25 13 38 48.7 

Diabetes 7 8 15 19.2 

Prior surgery 

with adhesions 
7 8 15 19.2 

Anemia  3 7 10 12.8 

Hypertension 4 6 10 12.18 

Prolonged 

operative time 

(>3 hours) 

1 6 7 9.0 

Bronchial 

asthma 
3 3 6 7.7 

Cardiac disease 2 2 4 5.1 

Malignancy 0 3 3 3.8 

PROM >12 

hours 
2 NA 2 3.6 

Prophylactic 
antibiotics given  

Given in all patients 

All patients who had discharge from the wound had a 

culture taken prior to starting antibiotics. The culture 

report was analysed for infecting organism and sensitivity 

pattern. The pathogens isolated is shown in Table 3.  

Figure 1 shows the month wise analysis of the organisms 

which were MRSA (Methicillin Resistant Staph Aureus), 

ESBL (Extended Spectrum Beta Lactamase) and 

Carbapenemase producers. 

 

 



Panicker S et al. Int J Reprod Contracept Obstet Gynecol. 2018 Oct;7(10):4029-4034 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology                                   Volume 7 · Issue 10    Page 4031 

Table 3: Pathogens isolated. 

Pathogens isolates (N=107) Caesarean section (55) Gynaec surgeries (23) Total (78) Percentage 

Klebsiella pneumonia 20 9 29 37.2 

K. pneumonia 9 2 11   

K. pneumonia (ESBL) 10 5 15   

K. pneumoniae (carbapenamase) 1 2 3   

E. coli 14 2 16 20.5 

E. coli  8 1 9   

E. coli (ESBL) 6 1 7   

Staph aureus MSSA 8 5 13 16.7 

Staphylococcus MRCONS 8 1 9 11.5 

Enterococcus faecium 6 3 9 11.5 

Pseudomonas aeruginosa  5 3 8 10.3 

Enterobacter  4 1 5 6.4 

Proteus mirabilis  3 1 4 5.1 

Morganella morganii  2 1 3 3.8 

Strep agalactiae 3 0 3 3.8 

Acinetobacter baumannii  0 3 3 3.8 

Staph aureus MRSA 1 1 2 2.6 

Citrobacter koseri  2 0 2 2.6 

Strep viridans  1 0 1 1.3 

 

 

Figure 1:  Month wise analysis of                             

drug resistant organisms. 

Table 4 shows the cumulative number and percentage of 

drug resistant organisms. Out of 107 isolates 1.9% were 

MRSAs, 43% were ESBL producers and 6.5% were 

Carbapenemase resistant. 

Table 4: Analysis of drug resistant organisms. 

Drug resistant 

organisms 

Number of 

isolates 

% out of 

107 isolates 

MRSA 2 1.9 

ESBLs 46 43 

Carbapenemase resistant 7 6.5 

DISCUSSION 

According to the WHO, over 1.4 million people 

worldwide at any one time suffer from hospital acquired 

infections. In addition to SSIs, these include ventilator 

associated pneumonia, catheter associated urinary tract 

infections and blood stream infections. 

SSIs are a significant cause of post-operative morbidity, 

prolonged hospital stay, slow recovery and further 

surgical intervention like drainage of abscess, 

debridement and secondary suturing. There is also a 

perception among patients and their families that SSIs 

may reflect poor quality of care.5 This reduces their 

satisfaction with the outcome of surgery and delays return 

to normal work and life. Hospital acquired SSIs vary 

from hospital to hospital. Continuous audit of SSIs is an 

important part of infection control practices of a hospital. 

Identification of the pathogen and their antibiotic 

sensitivity pattern is crucial to track the emergent of poly-

microbial resistant strains.  

Routes of entry of infections in operative wounds has 

long been studied and debated. Both airborne microbes 

and contact are sources of infection. The major sources 

include the patient’s own flora, hands of the operating 

personnel and airborne microbes settling on exposed 

instruments and dressings.  

As shown in Table 1 the numbers of surgeries in present 

study period who fulfilled in present inclusion criteria 

were 982 caesarean sections and 497 gynaec surgeries. 55 

of patients who underwent caesarean section had SSI 
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giving an incidence of 5.6 %. 23 of patient who 

underwent gynaec surgeries had SSI giving an incidence 

of 4.62%. The total incidence was 5.27%. 

This compares favorably with the reported rate of 11.8 % 

in the WHO review of SSIs in low and middle-income 

countries.5 93 % of these were superficial infections. 

Three patients had wound debridement and re-suturing 

under anaesthesia. One patient had a pelvic collection 

that got infected. However, it drained spontaneously 

through the vagina. 

SSIs are hospital acquired infections and their occurrence 

is dependent on many factors. The profile of patients 

undergoing surgery is also changing. There is increase in 

the number of patients with multiple co-morbidities and 

in the older age group. Preoperative factors include 

patient characteristics like obesity, diabetes, other 

medical disorders, prior surgery and steroid use. Other 

pre-operative factors include skin cleaning and hair 

removal techniques.  

Intra operative factors include timing and dose of 

prophylactic antibiotics, abdominal and vaginal 

preparation, duration of surgery and technique of wound 

closure. Post-operative factors include glycemic control 

in diabetic patients and presence of anemia and blood 

transfusion. 

Table 2 shows the pre-op and intra-op risk factors 

identified in present study. A systematic review of 57 

studies by the WHO from both high income and low and 

middle income countries identified high body mass index 

(BMI) , diabetes and prolongation of duration of surgery 

as risk factors associated with increased risk of SSIs .In 

patients with high BMI, various factors like increase in 

adipose tissue, need for larger incision, decreased 

circulation in fat tissue and increase in local tissue trauma 

related to retraction contribute to the increased SSIs in 

these patients. Obese patients also have an altered 

hemostatic balance and decreased immune function. 

Hyperglycemia in patients with diabetes is a well-known 

risk factor for infections including SSIs. A study by Al-

Niaimi et al compared 2 groups of post-operative patients 

after gynaecological oncology surgery. Patients whose 

blood sugar > 150mg/dl were managed either with 

intermittent subcutaneous insulin injection or insulin 

infusion. Patients who were on insulin infusion had 

significantly lower infection rates (19% versus 29% 

P=.001).6 Hyperglycemia can have several deleterious 

effects on host immune functions, stimulation of 

inflammatory markers, increased thrombotic activity and 

endothelial cell dysfunction. This is of importance even 

in non-diabetics as stress hyperglycemia can have the 

same effects. 

Prolonged duration of surgery was associated with 

increased incidence of SSIs in the majority of studies. 

There was also a linear correlation between operative 

time and the likelihood of SSIs. The reasons postulated 

for this are: 

1. With increased operative time the patient’s open 

incision is exposed to the environment for a longer 

time. 

2. Tissue desiccation is more. 

3. Tissue concentration of antibiotics will decrease as 

the procedure continues. 

However, it is important to remember prolonged surgery 

may also mean more complex procedures and other intra 

operative factors like adhesions which by themselves can 

increase the likelihood of infection. 

Other risk factors included anemia which diminishes the 

resistance to infection in 12.8% prolonged PROM >24 

hours in 3.6% of caesarean sections and malignancy in 

3.8%. 

Other risk factors considered important in SSI in a study 

by Devjani et al included pre-operative hospital stay with 

exposure to procedures, therapies and hospital micro flora 

and administration of blood products. Allogenic blood 

products have immunomodulatory effects that may 

increase the risk of post-op infections.7 

The prophylactic antibiotic policy at present in the 

hospital is administration of Injection Cephazolin 1 gm 

given within one hour of skin incision and the second 

dose 6 hours later. All the patients received the 

prophylaxis however the time was >1 hour in few 

patients. David Classen et al reported that administration 

of antibiotics within a 2-hour period before an operation 

was associated with the lowest infection rate.8 

On analyzing the culture report, Table 3 shows the 

organisms isolated in present patients. Klebsiella 

pneumonia was seen in 29 patients (37.2%) of these 51% 

were ESBL producers and 10% were carbapenamase 

producers. The second commonest organism was E coli 

in 16 patients (20.5%) of these 43% were ESBL 

producing. Pseudomonas was isolated in 10%. Routine 

anaerobic cultures were not performed. More than one 

organism was isolated in 31 out of 78 patients (39.7%).  

In a study conducted by Devjani De et al the most 

frequently isolated organism was Acinetobacter species 

in 32% followed by Staphylococcus aureus in 22.3%.9 In 

mild infections, patients were started on Levofloxacin 

and Metrogyl pending the culture report. In more severe 

infections Cefotaxime and Metrogyl or Piperacillin/ 

Tazobactam was started. 

The resistance pattern of the infecting organism was also 

analysed. Figure 1 and Table 4 shows the number and 

percentage of drug resistant organisms. MRSA infections 

are of concern and there is need to screen both the 

patients and the health care workers involved for 

asymptomatic nasal carriers. In 51 out of 78 patients 
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(65%) infection occurred after discharge from the 

hospital. This may be due to the policy of early discharge 

from the hospital. So, post discharge surveillance is 

important to arrive at a correct estimate of the magnitude 

of the problem. A WHO review on Global guidelines for 

SSI prevention reported that 13% to 71% of infections 

occurred after discharge from the hospital. Rosenthal et al 

determined that 63.8% of SSIs were detected in hospital 

and 36.2% after discharge.10 

Surveillance of SSIs also includes a review and analysis 

of the preventive strategies in place in the hospital. 

Prevention of SSIs requires a multifaceted approach 

including proper air conditioning and ventilation 

engineering, appropriate cleaning and disinfection of the 

operating theatres and proper sterilization of instruments. 

Proper safeguards for checking sterilization of 

instruments, maintenance of OR discipline and sustained 

education of all OR personnel regarding safe practices are 

no less important.11 Hence every hospital should have 

protocols for prevention of SSIs and follow continuous 

surveillance of infections.  

As part of this, the hospital infection control committee 

met on monthly basis. The rates of various hospital 

acquired infections were discussed in the monthly 

hospital infection control committee meetings. SSI 

surveillance by surgical staff can also be cross checked 

by the infection control team.10 In addition to the SSI 

rates in various surgical specialties, ventilator associated 

pneumonia and catheter associated urinary tract infection 

and blood stream infection rates were also discussed. 

Environmental surveillance included air sampling done 

by settle plate in all OTs and the results were analyzed. 

The incidence of multi drug resistant organisms in all 

areas in the hospital was analysed and compared to the 

previous months. To audit the usage of antibiotics, 

patients on high end antibiotics was analysed department 

wise and feedback was disseminated to the concerned 

department. Hand hygiene compliance by health care 

workers was also analysed in all acute care areas and 

feedback disseminated.  

The information on Hospital Acquired Infection in 

developing countries is limited because of the lack of 

national surveillance systems.12 Most of the reported 

studies are from single hospital and therefore are not 

representative of the entire country. Prevention of 

hospital acquired infection is one of the key agendas of 

various international bodies like the WHO, CDC and 

others.  

Both the WHO and Center for Disease Control and 

Prevention guidelines for prevention of surgical site 

infection (2017) included the following strong 

recommendations5,13: 

• Patients are advised to bathe with soap or antiseptic 

agents at least the night before surgery.  

• Skin preparation: Hair removal if required is done 

only by clipping Shaving is strongly discouraged at 

all times Intra op skin preparation with alcohol-based 

chlorhexidine gluconate is recommended.  

• Prophylactic antibiotics should be administered 1 

hour before skin incision so that serum and tissue 

concentration are established before the incision is 

made. For clean and clean contaminated procedures 

additional prophylactic antimicrobial agents should 

not be administered after the surgical incision is 

closed in the operating room even in a presence of a 

drain. Topical antimicrobial agents should not be 

applied on the surgical incision. 

• Protocols for perioperative glycemic control to be 

implemented using blood glucose target level of 

<200mg/dl in patients with or without diabetes. 

• Perioperative normothermia should be maintained in 

all patients. Increased fraction of inspired oxygen 

should be administered during surgery and after 

extubation in the immediate postoperative period for 

patients with normal pulmonary function undergoing 

general anesthesia.  

Transfusion of blood products should not be withheld 

from surgical patients as a means to prevent SSIs. 

CONCLUSION 

Prevention of SSI is an important part of providing 

optimum care for patients. Throughout the world there is 

a growing concern about patient safety. This prompted 

the WHO to launch the World Alliance for patient safety. 

Prevention of health care acquired infection is the one of 

the first targets of the Alliance. “Clean care is safer care” 

was launched in October 2005. A key objective of the 

programme is to launch a feasible practical approach to 

improve hand hygiene in healthcare globally. Continuous 

audit and implementation of infection prevention 

strategies should part of the standard protocols of every 

hospital. It is challenging and requires dedication of both 

time and resources. This includes simple things like hand 

hygiene, pre-operative bathing and skin preparation that 

are no less important than tracking of multi drug resistant 

organisms and usage of high end antibiotics. 
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