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ABSTRACT 

Background- Surgical site infection (SSI) is a preventable cause of mortality and morbidity. Despite advances in the medical 
sciences, SSI still remains a huge burden for patients as well as health care providers. 
Methods- Samples from 359 patients with SSI were cultured and studied for bacteriological profile their antibiotic susceptibility by 
disk diffusion method from January 2016 to January 2017. 
Results- Staphylococcus aureus and Pseudomonas aeruginosa were the most common organisms isolated followed by E. coli. 
Gram positive organisms were susceptible to Vancomycin and Teicoplanin, whereas gram negative organisms were susceptible to 
imipenem and piperacillin-tazobactum. 
Conclusion- Overzealous empirical used of antibiotics has to lead the emergence of antibiotic resistance. Immediate isolation and 
targeted antibiotic therapy will decrease the emergence of the resistant strains, morbidity, mortality and cost of the treatment. 
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INTRODUCTION 

Surgical site infections (SSI) are the infections that occur 

in the postoperative wounds within 30 days. According 

to Centers for Disease Control and Prevention (CDC) 

these involve skin, subcutaneous tissue or deep incision 

or organ with at least one of the sign or symptoms like 

pain, tenderness, localized swelling, redness, drainage, 

fever or pus formation [1].  

SSI is major problem in the health care centers, instead 

of technical advances in infection control and surgical 

practices. There is too much variation in the incidence 

reported from various parts of the world as rates of 

vary2 - 20% [2,3].   
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SSI is most important cause responsible for increasing 

the treatment cost, length of hospital stay and significant 

morbidity and mortality [4]. These infections are usually 

caused by micro-organism entered exogenously or 

endogenously in to the operative wound. If infective 

organism invade in body during surgery it is known as 

primary infection or entered after surgery known as 

secondary infection. Primary infections are usually more 

serious, and appeared within five to seven days of 

surgery [5]. Most of SSIs are uncomplicated involve only 

skin and subcutaneous tissue but it can progress to 

necrotizing infections [2]. 

However, the severity and variation in type of 

microorganisms in any wound will be affected by many 

factors such as type of wound, depth, anatomical site 

involved, the level of tissue perfusion, antimicrobial 

efficacy and the host immunity. Significant risk factors 

associated with SSI are inappropriate infection control 

measures in the operation theatres, wards and intensive 

care unit. Health workers don’t have regular habit of 

hand wash, and some individual factors of patients like 
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elderly patients, poorly nourished, pre existing infection, 

or some co-morbid illness. Some surgical procedures also 

have deep impact on SSIs as poor surgical technique, 

prolonged duration of surgery, pre-operative preparation 

of patients, inadequate sterilization of surgical 

instruments can also influence the risk of SSIs 

significantly [4]. In addition to these risk factors, the 

virulence and the invasiveness of the organism involved, 

physiological state of the wound tissue and the 

immunological integrity of the host are also the 

important factors that determine whether infection 

occurs or not [6]. 

Bacteriological studies have shown that SSIs are 

universal and the causative agents involved may varies 

with geographical location, with various types of 

procedures, between surgeons, from hospital to or even 

in different wards of the same hospital [2]. In recent 

years, there has been a growing prevalence of gram 

negative organisms as a cause of serious infections in 

many hospitals. Irrational use of broad-spectrum 

antibiotics and resulting anti-microbial resistance has 

further deteriorated the condition in this regard. The 

problem gets more complicated in developing countries 

due to poor infection control practices, overcrowded 

hospitals and inappropriate use of antimicrobials. 
  

MATERIALS AND METHODS 

This cross-sectional study was conducted in the 

Department of General Surgery in collaboration with the 

Department of Microbiology for a period of one year 

(January 2016 to January 2017) in Shaheed Hasan Khan 

Mewati Government Medical College Nalhar, Nuh, India. 
 

Inclusion criteria- The study included samples were 

collected from the infected surgical site wound. Patients 

of both sexes, age >14 years, who had surgical wound 

pus discharge with serous or sero-purulent discharge and 

with signs of sepsis present concurrently (warmth, 

erythema, induration, tenderness, pain, raised local 

temperature) were included. A detailed history of age, 

sex, type of illness, diagnosis, type and duration of 

surgery performed, antibiotic therapy and the associated 

co-morbid diseases was obtained from the patients.  
 

Exclusion criteria 

1. Patients of HIV and other immunological disorder. 

2. Patient, who had taken antibiotics. 

 

 

Samples collection- Using sterile cotton swabs, two pus 

swabs/ wound swabs were collected aseptically from 

each patient suspected of having SSI. Gram stained 

preparations were made from one swab for provisional 

diagnosis. The other swab was inoculated on 5% sheep 

blood agar (BA), MacConkey agar (MA) and 

Thioglycholate broth and incubated at 37°C for 48 hours 

before being reported as sterile. Growth on culture petri-

plates were identified by its colony characters and the 

battery of standard biochemical tests. Antimicrobial 

sensitivity testing (AST) was carried out by the modified 

Kirby Bauer disc diffusion method on Muller Hinton agar 

and results were interpreted in accordance with Clinical 

Laboratory Standards Institute guidelines [9]. All culture 

media, reagents, and antibiotic discs were procured from 

Hi Media Laboratories Pvt. Ltd., Mumbai, India. 
 

RESULTS 

From January 2016 to January 2017, total of 359 patients 

were studied, who underwent the major surgeries in 

surgery departments of our hospital, out of which 74 

(20%) patients were clinically diagnosed of having SSIs. 

Out of the total, 60 samples yielded aerobic bacterial 

growth. Mono-microbial growth was seen in 98% 

samples while 2% samples showed poly-microbial 

growth. The mean age of the patients was 43.8 years 

(range 15 to 80 years) and the peak incidence of SSI was 

observed in age group >45 years (31.8%). Males (60%) 

were more commonly affected than females. 

Among the 60 bacterial isolates, S. aureus (51.5%) and 

Pseudomonas sp. (20%) were the commonest organisms 

followed by E. coli. Antimicrobial susceptibility testing 

was carried out for all isolates and the results were 

depicted in S. aureus strains showed a high degree of 

sensitivity to Vancomycin, Amikacin, Ciprofloxacin, 

Teicoplanin, Gentamycin, and Cotrimoxazol. Gram 

negative isolates showed even higher rate of resistance 

and commonly prescribed agents like Gentamicin, and 

Ciprofloxacin were found resistant for most of the gram 

negative isolates. Imepenem showed good activity 

against most of the gram negative isolates. 

The incidence of SSIs are more commonly associated 

with higher age above 45 years, female, diabetic status 

(prolonged history) and some surgeries such as 

gastrectomy, perforation peritonitis, cholecystectomy 

and appendectomy. 
 
 



        SSR Inst. Int. J. Life Sci. 

Naz et al., 2019 

         DOI:10.21276/SSR-IIJLS.2019.5.2.4                                                                                                      
 

Copyright © 2015 - 2019| SSR-IIJLS by Society for Scientific Research under a CC BY-NC 4.0 International License   Volume 05 |   Issue 02 |   Page 2226 

 

Table 1: Distribution of microorganisms isolated from blood cultures 
 

Microorganism Isolates number (n=60) Percentage (%) 

S. aureus 31 51.5 

Pseudomonas sp. 12 20 

E. coli 7 11.7 

CONS 3 5 

Citrobacter 2 3.3 

Klebsiella sp. 2 3.3 

Enterobacter sp. 1 1.6 

Enteroccus sp. 1 1.6 

Proteus sp. 1 1.6 

CONS= Coagulase Negative Staphylococci 

 

Table 2: Antibiotic sensitivity patterns of gram-positive microorganisms 
 

CONS= Coagulase Negative Staphylococci 

Antibiotics S. aureus (n=31) CONS (n=3) Enterococci  sp (n=1) 

Ampicillin 53% 33 – 

Cefoxitin 73% 66 – 

Clindamycin 45 33 – 

Cefotaxime 53 66 100 

Ciprofloxacin 86 100 100 

Teicoplanin 93.5 100 100 

Amikacin 91 100 100 

Tetracyclin 61 33 Nil 

Co-trimoxazole 75 33 100 

Amoxicilline-clavulanic acid 86 100 Nil 

Gentamycin 88 100 100 

Vancomycin 100 100 100 
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Table 3: Antibiotic sensitivity patterns of gram-negative microorganisms 
 

 Pseudomonas 

sp. (n=12) 

E. coli 

(n=7) 

Klebsiella 

sp. (n=2) 

Citrobacter 

sp. (n=2) 

Proteus (n=1) Enterobacter sp. 

(n=1) 

Ampicillin - 42.8 Nil Nil Nil Nil 

Ceftazidime 33 71.4 50 50 100 100 

Cefepime - 85.7 50 100 
50 

100 

Amikacin 66 85.7 50 50 100 Nil 

Piperacillin 83 71.4 100 50 50 Nil 

Ciprofloxacin 83 71.4 100 50 50 100 

Co-trimoxazol – 42.8 Nil – Nil Nil 

Gentamycin – 85.7 100 50 100 100 

Cefotaxime – 85.7 50 50 100 Nil 

Netilmicin – 42.8 50 50 Nil Nil 

Amoxycillin  

clavulanic acid 

33 42.8 Nil Nil 
Nil 

Nil 

Aztreonam 66 42.8 50 50 100 Nil 

Piperacillin-

tazobactam 

100 100 100 100 100 100 

Imepenem 100 100 100 100 100 100 

 

DISCUSSION  

Patients with SSIs easily face exposure to resistant 

bacteria circulating in that healthcare facility. The poorly 

managed infection control, inappropriate hand wash 

habits and overcrowded hospitals can be the major 

contributory factors for high infection rate in Indian 

hospitals. Most of the SSIs were hospital-acquired and 

vary from hospital to hospital with a prevalence rate 

ranging from 4.6% to 54.4% [7]. The rate of SSIs had been 

reported to be 2.5% to 41.9% [8] from various hospitals. 

In the present study, the overall rate of SSI was 21%, 

which was highly similar to a study, which reported the 

overall rate of SSI as 13.7% in their study [6]. Various 

other studies from India had shown the rate of SSI to 

vary from 6.1% to 38.7% [6,7]. However, in comparison to 

the Indian hospitals the rate of infection reported from 

other developed countries, is quite low, for instance in  

 

the USA it was 2.8% and in European countries it was 

reported to be 2 - 5% [6]. 

The number of case of wound infection was more 

common in males (67.8%) than females. our observation 

had similar to various studies done in different parts of 

the world the reason behind this may be more hospital 

admission rate in males in this male dominant region. 
[7,8]. 

The patients with age >45 years had a higher incidence 

of SSI (11.8%) in comparison to an incidence of 2.4% 

among the patients who were ≤30 years of age. 

Prevalence of SSIs was more in elderly patients, as in old 

age patients there was very low healing rate, poor 

immunity, increased degenerating processes and 

presence of co-morbid diseases like diabetes, 

hypertension, etc [9]. Regarding the duration of the 
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operation it was observed that as the duration of surgery 

increased, the rate of infection also increased.  

In this study, 98% of culture positive wounds showed 

mono-microbial growth, 14 samples had no aerobic 

bacterial growth. Similarly, high percentage of                      

mono-microbial growth was reported in various studies 

India (86 - 100%) and Pakistan (98%) [7]. 

In our study, S. aureus (51.5%), Pseudomonas sp. (20%), 

and E. coli (11.7%) were the predominant organisms 

isolated from wound infections so many studies on 

wound infection from different geographical areas of the 

world found that S. aureus and E. coli were the most 

frequent isolates. The high prevalence of S. aureus 

infection may be because it was an endogenous source 

of infection. It was a member of the normal flora of skin 

of hand and nose and with contamination from the 

environment, surgical instruments or from hands of 

health care workers [2]. 

CONS are also accounted for infection. This is not 

unexpected since the organism is a commensal of the 

skin; several studies have reported these organisms as 

common contaminants of wounds [6]. Resistance to the 

commonly used antimicrobials is very high. This result 

was similar to another study [8]. In the present study, 

predominance of S. aureus (51.5%) was seen and this 

finding was consistent with reports from other studies. 

Special interest in S. aureus SSI was mainly due to its 

predominant role in hospital associated infection and 

emergence of methicillin-resistant S. aureus (MRSA) 

strains. In our study methicillin-resistance was seen in 

15.7% of S. aureus isolates. 

Patients affected by SSIs (study group) had a longer 

hospital stay (ICU and ward). The ICU stay in those who 

were affected by SSIs was on average of 10 - 12 days as 

compared with those who were not affected by SSIs, 

who had an average stay of 2 - 3 days. The average 

length of ward stay was also higher (18 - 20 days) 

compared to 7 - 8 days in those patients who were not 

affected by SSIs. These patients were on multiple 

antibiotic regimens and had an increased financial 

burden as compared to those who were not affected. 

Hospital expenses were significantly higher in those 

patients. Hospital expenses included medicine bills and 

ward stay bills [4]. 

There are so many factors that can prevent the SSIs and 

antibiotic resistance like bathing of patient before 

surgery, do not use hair removal routinely if necessary 

use electric clipper for hair removal instead of razor, use 

specific theatre wear for staff and patients, use aseptic 

non touch technique for changing surgical dressing, do 

not use topical antibiotic agent unnecessarily and do not 

use antibiotic routinely for clean, non prosthetic and 

uncomplicated surgery. When SSIs is suspected use an 

antibiotic that covers the likely causative organism 

instead of using broad-spectrum antibiotics; taking into 

consideration local resistance pattern and the result of 

microbiological tests. 
 

CONCLUSIONS 

Reduction of the rate of SSI infection has significant 

benefits by reducing the wastage of healthcare 

resources, patient morbidity and mortality. This can be 

achieved by optimal preoperative, intra-operative and 

postoperative patient care. This would be supported 

with proper infection control measures and sound 

antibiotic policy. Infection by Multidrug-resistant 

bacteria enhances the need for antibiotic stewardship 

policy in hospitals. 
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