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ABSTRACT 
 

Introduction: Surgical site infections [SSIs] are the Third most common nosocomial infections, 
According to the National Nosocomial Infections Surveillance, patients who are hospitalized 
account for 15 to 18 percent of all nosocomial infections .increased mortality and morbidity rates 
associated with Surgery. 
Surgical wounds are divided into four categories: clean, clean-contaminated, contaminated and 
dirty wounds. 
Materials and Methods: This was a retrospective study, done throughout for two years period, 
from June 2018 to May 2020 .785 patients underwent surgery in the Dept. of General Surgery in 
Saveetha Medical College and Hospital, Thandalam. 
Were taken as part of this study. Elective surgical procedures were performed on 495 patients. And 
290 were taken to the hospital for emergency treatment. An in-depth examination of these cases 
was conducted, taking into account the date of admission, clinical features, history, types of surgery 
[emergency or elective], pre-operative preparation, drain used, and its type and postoperative 
findings.  
Results: Surgical Site Infections were found in 58 cases out of 785 surgeries. In elective clean and 
contaminated patients, the overall postoperative SSI rate is 4.34 percent of all cases, whereas 
emergency cases account for 12.41 percent. According to the research, that the most prevalent 
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type of surgical site infection is superficial surgical site infection accounting for 72.1 percent of all 
SSIs in elective cases and 61.11 percent in emergency cases, and deep surgical site infection 
accounting for 23.25 percent of elective cases and 30.55 percent of emergency cases.  
Conclusion: The most common bacteria found in elective surgical wounds are E. coli. Proteus 
mirabilis is the most prevalent organism isolated from emergency surgical wounds. A shift in the 
pre-operative period antibiotics may even diminish the occurrence. Pre-existing medical conditions 
like diabetes mellitus wound type, operation time, emergency procedures, and wound 
contamination all had a significant impact on the development of surgical site infection. 
 

 
Keywords: Surgical site infection; nosocomial; wounds; E. coli; Proteus mirabilis; organisms; surgery. 
 

1. INTRODUCTION 
 
The most prevalent nosocomial infections are 
Surgical site infections. 
 
Infection causes morbidity, death, and a 
significantly large increase in hospital stays, all of 
which add to the financial burden. They are 
defined by mechanical failure and are associated 
with higher morbidity, death, and health care 
costs. Surgical site infections [SSIs] are the Third 
most common nosocomial infections, According 
to the National Nosocomial Infections 
Surveillance, patients who are hospitalized 
account for 15 to 18 percent of all nosocomial 
infections. 
 
Approximately 38 percent of all infections are 
caused by bacteria. Two -thirds Of the surgical 
site infections were contained within the incision. 
 

2. MATERIALS AND METHODS 
 
This was a retrospective study was conducted in 
the DEPARTMENT OF GENERAL SURGERY, in 
Saveetha Medical College and Hospital, 
Thandalam over a period of 2 years from June  
2018 to May 2020 by analyzing the case sheets. 
Both Elective and emergency general surgical 
cases were taken up for study. The study 
excluded procedures on highly 
immunocompromised patients, patients with 
Incomplete initial wound closure, and re-look 
surgeries. 
 
During the study period, 785 patients were 
admitted to general surgery wards for elective 
and emergency surgery, with 495  elective cases 
and 290 emergency cases, meeting our study 
criteria. Classification of surgical wounds as 
Clean, clean-contaminated, contaminated, and 
dirty wounds. Elective surgery is classified as 
one of the first two categories while emergency 
treatments are classified as contaminated and 
dirty wounds. A clean wound is an uninfected 

operative wound that does not have any 
inflammation and does not penetrate the 
respiratory, alimentary, genital, or. uninfected 
urinary systems. Clean wounds are also 
generally closed and drained with closed 
drainage if necessary. The Surgical wound in 
which the respiratory, alimentary, vaginal, or 
urinary tracts are penetrated under controlled 
settings and without exceptional contamination 
were described as clean-contaminated wounds. 
Specifically, biliary tract, appendix, and vaginal 
are included if there is no evidence of infection or 
significant technique breakdowns. 
 
A total of 58 cases with surgical site infections 
were included in this investigation. The date of 
admission, history, clinical features, type of 
surgery [emergency or elective], preoperative 
preparation, type of incision, contamination, a 
procedure performed, intraoperative findings, 
drain used and type and duration of operation 
and postoperative management and post-
operative results which included the day of 
1

st
dressing and frequency of change, day of 

wound infection, indicators of wound infection 
such as fever, erythema, discharge, were 
documented until the patient is discharged, and 
then the patient was followed up for  6 weeks on 
an outpatient basis for any signs of wound 
infection. 
 
All patients with wound discharge had their 
wounds cultured and their discharge sensitivity 
assessed, and they were treated accordingly. 
Symptomatic treatment was administered based 
on the severity and mix of specific SSI 
symptoms. 
 

3. RESULTS 
 
The total postoperative SSI rate in elective clean 
and clean-contaminated cases is 4.34percent, 
and the rate in emergency cases had a rate of 
12.41percent, according to our research. The 
study found that superficial surgical site 
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infections are the most prevalent, accounting for 
72.1percent of all SSIs in elective cases and 
61.11 percent of emergency cases while deep 
surgical site infections accounted for  
23.25percent in elective cases and 30.55 percent 
in emergency cases. 
 
The majority of cases in our study were in the 
middle age range, with about 69.8percent and 
77.7percent of elective and emergency cases 
respectively in the age category of 20-60 years. 
6% and 5% of the cases were in the older age 

range. According to various studies, Extremes of 
age are one of the risk factors for SSI. Men had a 
slightly higher Incidence, with 53.4 percent of 
elective cases and 58.3 percent of emergency 
cases. 
 
According to the findings, superficial surgical site 
infections are the most common, accounting for 
72.1 percent of elective cases and 61.1percent of 
emergency cases, whereas deep surgical site 
infections account for 23 percent of elective 
cases and 30.55 percent of emergency cases. 

 
Table 1. Age distribution in SSI 

 

Age in 
years 

No of elective 
cases with SSI 

Percentage No. of emergency cases 
with SSI 

Percentage 

<20 1 4.6 3 8.3 
21-40 7 32.5 12 34.72 
41-60 8 37.2 16 43.05 
>60 6 25.5 5 13.88 

 
Table 2. Elective cases 

 

Type No of cases Percentage 

Superficial SSI 16 72.1 
Deep SSI 5 23.25 
Intra Abdominal Abscess 1 4.65 

 
Table 3. Emergency cases 

 

Types No of cases Percentage 

Superficial SSI 22 61.11 
Deep SSI 11 30.55 
Intra Abdominal Abscess 3 8.33 

 

 
 

Fig. 1. Percent of elective and emergency cases respectively in the age category 
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3.1 Drain and Infection Rate 
 
Surgical site infection is more likely when a drain is utilized. 
 

 
 

Fig. 2. Elective cases 
 

 
 

Fig. 3. Emergency cases 
 

 
 

Fig. 4. Duration of surgery of SSI cases 
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Table 4. Co morbidity and infection rate 
 

Co-morbidity No of elective 
cases  

Percentage No of emergency 
cases 

Percentage 

Diabetes Mellitus 7 34.9 10 26.4 
Obesity 4 16.3 7 20.8 
Anaemia 3 11.6 6 16.6 
Hypertension 2 7 2 5.5 
Others 6 30.2 11 30.5 

 

The most common comorbid condition related to 
SSI is Diabetes. In our study, SSI developed in 
13.04 percent of clean elective cases, 24.3 
percent of clean elective contaminated cases, 
and 62.6 percent of emergency cases. 
 

E. Coli is the most often isolated pathogen from 
surgical wounds, accounting for 30.93 percent of 
elective cases. Proteus mirabilis is the most 
prevalent organism isolated from a wound in an 
emergency followed by E.coli. 
 

3.2 Sensitivity to Antibiotics 
 

The cephalosporins examined in infected 
patients showed sensitivity to less than half of 
the cultured aerobes. Amikacin, gentamycin, 
imipenem, and vancomycin were the most 
effective antibiotics against proteus. In addition, 
E.coli was frequently susceptible to ceftazidime 
and imipenem. 
 

4. DISCUSSION 
 

The post-operative SSI rate in elective clean and 
contaminated patients is 2.34 percent, whereas 
emergency cases are 6.21 percent, for a total 
SSI rate of  3.66 percent in the current study. 
Varying workers’ SSI reports revealed different 
infection rates. In prospective research 
conducted in Ethiopia,  20 patients acquired 
SSI’s out of 105 patients who underwent surgical 
procedures, giving an overall incidence rate of  
19.1% [1]. The results were similar to those of 
research conducted in  India (20.09 percent)[2]. 
Nigeria 20.3 percent[3], India 21.66 percent [4] 
And Egypt 22.6 percent[5], but at a lesser rate 
than studies in Tanzania 26 percent[6], India 

33.5 percent [7] and Mikelle, Ethiopia 75 
percent[8]. In comparison to other studies, the 
findings were higher. The results were higher 
than those found in studies conducted in the 
United States 7.2percent [9], France 2.5 percent 
[10], Egypt 9.2 percent [11], and Sudan 9percent 
[12]. Only elective surgery was included in 
Studies in Egypt and Sudan, while both elective 
and emergency surgery was included in our 
study. 

 
In our analysis, over 69.8% and 77.7% of 
elective and emergency cases were in the age 
category of  20-60 years. Ethiopia was the site of 
a study that  revealed patients over the  age of 
40  were 7.72 times more likely to acquire SSIs 
than patients between  the age  of 19 and 40,  
with an AOR of 7.72. 
 
The findings were consistent with those of earlier 
research [12,13] indicating that the chance of 
developing SSIs increased with age [14]. 
 
Over the course of six years, Giacometti et al. 
looked at 676 surgical patients who came with 
signs and symptoms of wound infections. A total 
of  614 people were tested for bacterial 
infections. 
 
Aerobic bacteria were found in abundance. 
 
Staphylococcus aureus (28.2%), Pseudomonas 
aeruginosa (25.2%), Escherichia coli (7.8%), 
Staphylococcus epidermidis (7.1%), and 
Enterococcus faecalis (5.6%) were the most 
prevalent pathogens [15]. 

 

Table 5. Organisms isolated from SSI wounds 
 

Types of organisms No of elective 
cases 

Percentage No of emergency 
cases 

Percentage 

E. Coli 7 30.93 6 19.22 
Proteus mirabilis 5 20.23 9 22.44 
Klebsiella pneumonia 4 16.97 5 12.3 
Klebsiella xytoca 1 6.27 3 8.27 
Proteus vulgaris 2 9.62 4 9.33 
No growth 3 11.30 7 20.83 
others - - 2 6.9 
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In other investigations like Mofikoya Bo et al. 
pseudomonas was the most prevalent isolate. 
However,  E.coli was shown to be the most 
frequently isolated bacterium from surgical 
wounds in our investigation, accounting for 30.23 
percent of elective cases. Proteus mirabilis 
(19.64percent), then K. Pneumoniae 
(16.27percent) were the next most common. The 
most prevalent organism involved in SSI in 
emergencies situations is Proteus mirabilis, 
followed by E.coli, which is the second most 
prevalent organism isolated from the wound. 
 
Infections are more in wounds that have been 
drained and in procedures that include the 
placement of prosthetics such as mesh. 
 
In a 2007 study, Umesh S. Kamat et al., 
discovered that patients with a post-operative 
drain were 5.8 (2.33e14.66) times more likely 
than those without drain to develop SSI acquired 
after surgery was two times higher in our 
research. 
 

Furthermore, the infection rate raises when the 
drain is left open longer. As a result, unless 
otherwise specified, we can avoid keeping the 
drain. In some circumstances, using a closed 
drain for a minimum of 48 hours will lower the 
risk of postoperative SSI. 
 

Sixteen research were available to evaluate the 
link between hyperglycaemia and SSI, ten 
articles (n = 27,844 operations) involving  pre- or 
intra-operative blood glucose levels, and eleven 
articles (n = 32,625 operations) involving post-
operative blood glucose levels. Blood glucose 
levels are checked after surgery. 
 

In meta-analyses of studies that took 
hyperglycaemia into account [16]. In the 
prevention of SSI, the introduction of standard 
surgical antimicrobial prophylaxis(SAP) was a 
game-changer. In the absence of a significant 
prevalence of resistant bacteria, current 
guidelines imply that a single dose of a first or 
second-generation cephalosporin is enough to 
prevent SSI. Because most cephalosporins have 
limited anaerobic action, metronidazole is added 
to the treatment when necessary. Importantly, 
two major prospective trials found that giving 
SAP within 30 minutes of incision reduced the 
incidence of SSI. The first vulnerable phase of 
surgery is the translocation of skin germs into the 
wound during incision, and providing SAP only a 
few minutes before incision may not be sufficient 
to attain the tissue levels required to prevent SSI 
[17]. Proteus was found to be susceptible to 

aminoglycosides and cephalosporin. Piperacillin, 
clavulanic acid, and cephalosporin were the most 
sensitive antibiotics against E.coli. As a result, 
the prophylactic antibiotics administered before 
the surgical surgery must be adjusted 
correspondingly. 
 

5. CONCLUSION 
 

The most common bacteria isolated from elective 
surgical wounds are E.coli, while the most 
common bacteria isolated from emergency 
surgical wounds is Proteus mirabilis. Overall, the 
sensitive medications for SSIs developed in our 
hospital are Amikacin, Gentamycin, 
Ciprofloxacin, and Imipenem as a result, a 
modification in pre-operative antibiotics may 
further reduce the occurrence. We can reduce 
our SSI rate even more by applying the following 
measures: regular and intensive drain care, 
Effects to shorten surgery time without 
compromising the patient’s safety or positive 
outcome. periodic SSI surveillance  will aid the 
infection control committee in establishing 
rigorous rules to reduce SSI occurrence in our 
setup. 
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