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Abstract 

Objective: surgical site infections (SSIs) are substantial cause of morbidity and mortality among the hospitalized 

patients. The present study was performed to analyze the incidence of SSIs and to evaluate the risk factors for SSI 

following abdominal surgeries at a tertiary healthcare centre. Material & Methods: The present study is a prospective 

study carried out in the Department of general surgery, Dungarpur Medical College & Hospital, Rajasthan during the 

period of 1 year from January 2018 to January 2019. A total of 100 elective and emergency cases of abdominal surgeries 

were included in the study. Results: 76 patients were male and 24 were female. Age of the patients ranges from 15 to 70 

years with the mean age of 52.2 years. Out of 100 procedures, 38 were emergencies and 62 were elective procedures. 11 

cases of SSIs were encountered during the study period. Exploratory laparotomy was the surgery most commonly 

associated with SSIs (4 cases), followed by bowel resection (3 cases) and cholecystectomy (2 cases). Conclusion: Post -

operative surgical site infections causes substantial increase in morbidity and mortality associated with the disease and 

also increase the healthcare cost. Meticulous surgical techniques, minimizing the duration of operation, proper 

sterilization, hygienic operation theatres and ward environments are few of the habits which can reduce the risk of SSIs. 
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Introduction 

Infections occur in the wound created by surgical 

procedure are generally referred to as surgical site 

infections (SSIs). These infections typically occur 

within 30 days of the surgery at the site or part of the 

body where surgery took place [1,3].  

 
SSIs are associated with considerable morbidity and it 

has been reported that more than 1/3rd of post-operative 

deaths are related to SSIs. Besides this, SSI doubles the 

length of stays in the hospital and thus increases the cost 

of healthcare. In the past few years so many advances 

have been achieving in the surgical field to reduce the 

incidence of SSIs. These include more effective 

sterilization procedure, laminar flow in the operating 

room, high efficiency particulate absorbing (HEPA) 

filters, UV radiation, humidity control, differential 

temperature and air pressure, surface colony count and 

antibiotic prophylaxis [4-7]. 
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Despite these advances, SSIs remain a substantial cause 

of morbidity and mortality among the hospitalized 

patients. The various risk factors responsible for SSIs 

are emergence of antimicrobial resistant pathogens and 

various patient related risk factors like age, poor 

nutritional status, diabetes mellitus, smoking, altered 

immune response and long post-operative stay [8]. 

 

The present study was performed to analyze the 

incidence of SSIs and to evaluate the risk factors for SSI 

following abdominal surgeries at a tertiary healthcare 

centre. 

Material and Methods 

Setting: The present study is a prospective study carried 

out in the Department of general surgery, Dungarpur 

Medical College & Hospital, Rajasthan during the 

period of 1 year from January 2018 to January 2019. 

 

Type of study: Longitudinal prospective study 
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Surgical procedures: A total of 100 elective and 

emergency cases of abdominal surgeries were included 

in the study. The elective procedure included were 

hernioplasty,cholecystectomy and resection anastomosis 

of bowel.  

 

The emergency procedures commonly performed were 

exploratory laparotomy, appendectomy and resection 

anastomosis of bowel. 

 

Exclusion criteria 

 Age < 15 years or > 70 years 

 Patients operated in outpatient services or in minor 

procedure room 

 Patients with associated co morbidities like diabetes/ 

hypertension/ bronchial asthma/ thyroid disorders/ 

renal disease or any immunosuppressive disorders 

 

Ethical clearance was taken from ethical committee of 

our institute. 

A detailed informed consent was obtained from all the 

patients and relatives. 

All the patients were discharged from the hospital on 7th 

day of surgery and followed after every week up to 30th 

day of surgery to look for any sign of surgical site 

infection. 

 

Patients with SSI were identified as per following 

criteria: [9] 

  Infection occurred within 30 days of operation. 

 Involving skin and subcutaneous tissue at surgical site  

 with any one of the following:  

a)  Purulent discharge from incision site or drain 

b) Organisms isolated from fluid/tissues of superficial 

incision on microbiological examination 

c)  At least one sign of inflammation (indurations, 

erythema, local rise of temperature, excess pain in 

the incision site.) 

d)  Wound deliberately opened by the surgeon for 

drainage of localized collection (serous/purulent) 

e) Surgeon declares that the wound is infected due to 

overt signs of inflammation and or discharge from 

suture line pointing towards SSI.  

Results 

The present study included 100 emergency and elective cases of abdominal surgery in the surgery department of a 

tertiary healthcare centre. 

 

76 patients were male and 24 were female. Age of the patients ranges from 15 to 70 years with the mean age of 52.2 

years. Out of 100 procedures, 38 were emergencies and 62 were elective procedures. Table 1 show various procedures 

performed and included in the present study. 

 

Most commonly performed surgery during the study period was inguinal hernioplasty (22% cases) followed by 

exploratory laparotomy (21% cases) and cholecystectomy (19% cases). 

 

      Table-1: Emergency and elective procedures performed in the study. 

S.No. Surgery Total Number SSI 

1 Inguinal Hernioplasty 22 1 

2 Cholecystectomy 19 2 

3 Epigastric hernia repair 08 1 

4 Bowel resection 23 3 

5 Exploratory laparotomy 21 4 

6 Appendectomy 07 0 

 Total 100 11 

11 cases of SSIs were encountered during the study period. Exploratory laparotomy was the surgery most commonly 

associated with SSIs (4 cases), followed by bowel resection (3 cases) and cholecystectomy (2 cases). 

 

Various risk factors which could be related to SSIs were assessed in the study and are listed in the table 2. 
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There was no significant difference between the SSI among male and female population of present study. Various age 

groups were also equally involved, though percentage of SSI among old age patients (age> 60 years) was little more. 

Risk of SSI in contaminated wound was significantly greater than the clean wound. The use of drain and longer stay in 

hospital was found to be associated with more chances of developing SSIs. The chance of developing SSIs was found to 

be more in emergency procedure (18.42%) than the elective procedure (6.45%). This could be because emergency cases 

were commonly associated with contaminated wound. 

 

     Table-2: Risk factors assessed in the present study. 

S.No. Variables SSI/Total (%) Percentage 

1. Gender   

Male 8/76 10.52% 

Female 3/24 12.5% 

2. Age   

<30 years 1/12 8.33% 

30-60 years 6/60 10% 

>60 years 4/28 14.28% 

3. Wound Type   

Clean 4/70 5.7% 

Contaminated 7/30 22.58% 

4. Drain used   

Yes 4/22 18.18% 

No 7/78 8.97% 

5. Hospital stay   

≤7 days 8/81 9.87% 

>7 days 3/19 15.78% 

6. Type of surgery   

Emergency 7/38 18.42% 

Elective 4/62 6.45% 

Discussion 

The present study showed the SSI rate of 11% for 

abdominal surgeries at our institute. Exploratory 

laparotomy was the surgery most commonly associated 

with SSIs (4 cases), followed by bowel resection (3 

cases) and cholecystectomy (2 cases). 

 

The rate of SSI in elective surgery of the present study 

is comparable to other studies done in other developing 

countries. A similar study was done by Raka L et al in 

2007, on surgical site infections in an abdominal 

surgical ward of Kosova teaching hospital. A total of 

253 surgical interventions were evaluated and they 

found the overall incidence of SSIs in their study was 

12% [10]. 

 

There was no significant difference between the 

occurrence of SSIs in Male and female in our study 

(10.52% in male and 12.5% in female). But, the old age 

(>60 years) was found to be associated with greater risk  

 

 

of developing SSIs. The percentage of SSIs in older 

population was 14.28% while it was 10% in age group 

of 30-60 years and 8.33% in the age group of < 30 

years. This was may be due to the fact that older people 

have decreased physiological defense mechanism and 

poor immune system. Similar results were obtained by 

Kumar et al in their study of prevalence of SSIs. They 

found the incidence of SSIs in age groups of < 30 years, 

30-60 years and >60 years were 10.9%, 13.2% and 

16.9%. The results were very much similar to that of 

present study. [11]. 

 

Keping Cheng et al studied on 1138 patients of SSIs and 

found that incidence of SSI was 3% in age group <75 

years and was 5.6% in age group >75 years [12]. 

 

The incidence rate of infections according to surgical 

procedures was highest for exploratory laparotomy 

(19.04%) followed by bowel resection (13.04%) and 
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cholecystectomy (10.52%). These rates are similar to 

those reported by European studies, and by the U.S. 

NNIS reports[13-16]. The present study reported a 

higher rate of SSI in contaminated wound (22.58%) 

than clean wound (5.7%). The results are similar to 

other previous studies. Prospero E et al performed a 

similar study of surveillance for surgical site infection 

after hospital discharge on 264 patients. They found that 

10.7% cases of SSIs involved clean sites, 78.6% 

involved clean-contaminated sites and 10.7% cases 

involved contaminated site[14]. 

 

In the present study, the placement of drain showed 

increases chance of SSIs (18.18%) than non-placement 

of drain (8.97%). External contamination and 

subsequent retrograde infection through drain surface 

can increase risk of SSIs. To prevent or decrease the 

chances of infection due to drain, closed vacuum 

suction drains should be used instead of open 

corrugated drains. The rate of developing SSIs in 

present study was more in emergency cases (18.42%) 

than elective cases (6.45%). This is in accordance to 

previously reported studies wherein emergency 

surgeries have shown higher rate of SSI [17-21]. 

 

This could be because emergency surgeries usually 

involved contaminated wound, antibiotic prophylaxis 

was not given and the duration of surgery was longer 

with longer postoperative hospital stay. The most 

common pathogens associated with SSI in the present 

study were beta hemolytic streptococci and 

staphylococcus aureus. Staphylococcus aureus is 

commonly found in anterior nares and skin of humans, 

and might be responsible for causing infection of wound 

postoperatively. 

 

The present study was carried out to identify some 

preventable risk factors associated with SSIs after 

abdominal surgeries. Identification of such risk factors 

is expected to help surgeons improve patient care and 

decrease mortality and morbidity as well as the hospital-

care cost of surgical patients. 

Conclusion 

Post- operative surgical site infections causes 

substantial increase in morbidity and mortality 

associated with the disease. Hospital stay of the patients 

with SSIs is increased and leads to increase in cost of 

healthcare. In present study we tried identifying few of 

preventable risk factors that can lead to SSIs. Older age, 

contaminated wound, placement of simple drain and 

longer hospital stay are few of risk factors that are 

associated with SSIs. Development of SSIs cannot be 

completely eliminated but the reduction in the rate is 

desirable. Meticulous surgical techniques, minimizing 

the duration of operation, proper sterilization, hygienic 

operation theatres and ward environments are few of the 

habits which can reduce the risk of SSIs. 

 

This type of study was not done in the past in the tribal 

area of Rajasthan so the results of the study are 

expected to help in reducing the preventable risk factors 

for SSIs in the area. 

 

Limitations: Limitations of the study should be 

emphasized. First, the number of study group was not 

very large (100 patients). Operating room discipline, 

variability of patients group and various observer 

differences were the points of limitations in present 

study which likely weakened the result of our study. 
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