
INTRODUCTION 
Surgical Site Infections (SSIs) result from bacterial 
contamination during or after a surgical procedure. Among 
surgical patients, surgical site infections are the most frequent 
cause of such infections, accounting for 38% of the total 
.Surgical site infection is preventable in most of the cases if 
proper assessment and appropriate measures are taken by 
the surgeons, patients and others in the perioperative period. 
This study's  ndings will play an important role to reduce the 
infection rate and thereby reduce the morbidity and mortality.

MATERIALS AND METHODS
In our study, 140 cases presenting to the Department of 
Surgery in Casualty and undergoing emergency non 
traumatic abdominal operations in Darbhanga medical 
college and hospital, laheriasarai were studied. This 
descriptive type of cross sectional study was conducted in 
Upgraded Department of Surgery, Darbhanga Medical 
College & hospital, Laheriasarai. Patients with trauma were 
excluded from the study.

RESULTS AND ANALYSIS
Table I: Age distribution of the patients.

Mean ± SD = (32.93± 3.79) years.

It was observed that age of 140 patients ranged from 13-65 
years. Most of the patients (89.29 %) were in between 10-49 
years.

Table II: Surgical Site Infection (SSI) distribution by different 
age groups

* Figures within parentheses indicate percentage.

It was observed that rate of SSI in different age groups were as 
follows: 5 (16.13 %) in the 10-19 years, 2 (6.67 %) in the 20 - 29 
years, 5 (16.67 %) in the 30 - 39 years, 9 (26.47 %) in the 40 - 49 
years, 2 (22.23 %) in the 50 - 59 years and 1 (16.67 %) in the 60 - 
69 years. It was highest 26.47 % (9 among 34) in the 40 - 49 
years age group. 

Regarding sex distribution, out of 140 patients, 89 (63.57 %) 
were male and 51 (36.43 %) were female. Male-female ratio 
was 1.74:1.

Table III: Surgical Site Infection (SSI) distribution by Sex

* Figures within parentheses indicate percentage.

It was observed that rate of SSI in different age groups were as 
follows: 5 (16.13 %) in the 10-19 years, 2 (6.67 %) in the 20 - 29 
years, 5 (16.67 %) in the 30 - 39 years, 9 (26.47 %) in the 40 - 49 
years, 2 (22.23 %) in the 50 - 59 years and 1 (16.67 %) in the 60 - 
69 years. It was highest 26.47 % (9 among 34) in the 40 - 49 
years age group. 
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Age in years Number of patients Percentage (%)

10-19 31 22.14

20-29 30 21.42

30-39 30 21.42

40-49 34 24.28

50-59 9 6.43

60-69 6 4.29

Total 140 100.00

Age in years SSI status Total

Yes No

10-19 5 (16.13) 26 (83.87) 31 (100.00)

20-29 2 (6.67 ) 28 (93.33 ) 30 (100.00)

30-39 5 (16.67 ) 25 (83.33) 30 (100.00)

40-49 9 (26.47 ) 25 (73.53) 34 (100.00)

50-59 2 (22.23 ) 7 (77.77 ) 9 (100.00)

60-69 1 (16.67) 5 (83.33) 6 (100.00)

Total 24 (17.14 ) 116 (82.86) 140 (100.00)

Sex SSI status Total

Yes No

Male 16(17.98 ) 73 (82.02 ) 89 (100 .00)

Female 8(15.69 ) 43 (84.31 ) 51 (100.00 )

Total 24(17.14 ) 116 (82.86 ) 140 (100 .00)
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Regarding sex distribution, out of 140 patients, 89 (63.57 %) 

were male and 51 (36.43 %) were female. Male-female ratio 

was 1.74:1.

DISTRIBUTION OF PATIENTS BY SEX

Table III: Surgical Site Infection (SSI) distribution by Sex

* Figures within parentheses indicate percentage.

Regarding sex distribution of SSI it was observed that among 

89 male patients 16 (17.98 %) developed SSI, whereas among 

51 female patients 8 (15.69 %) developed SSI. 

Table IV: Number of operations, SSIs and SSI rate (%) by 

category.

* Figures within parentheses indicate percentage.

Out of 140 patients with emergency nontraumatic abdominal 

operations, rate of SSI in different operations were observed. 

It was found that out of 60 acute appendicitis cases 5 (8.33 %) 

developed SSI, out of 30 small intestinal obstruction cases 3 

(10.00%) developed SSI, out of 19 ileal perforation cases 8 

(42.10 %) developed SSI, out of 15 duodenal ulcer perforation 

3(20.00 %) developed SSI, out of 12 burst appendix cases 4 

(33.33 %) developed SSI, out of 2 sigmoid volvulus cases 1 

(50.00 %) developed SSI and it was nil between 2 obstructed 

inguinal hernia cases

Figure 1: Bar diagram showing incidence of SSI after 
emergency Non traumatic abdominal surgery in different 
post operative days.

In relation to appearance of infection on postoperative days it 
was observed that most of the infections (91.66 %) were started 
between 4th and 8th post operative days (POD) and it was 
highest 8 (33.33 %) on 5th POD. Among a total of twenty four 
patients with surgical site infections, in only one patient (4.17 
%) features of infection rst appeared on 3rd POD and it was 
three (12.50 %) on 4th, eight (33.33 %) on 5th, six (25 %) on 6th, 
three (12.50 %) on 7th, two (8.33 %) on 8th and one (4.17 %) on 
9th POD.

Table V: SSI distribution based on types of wounds by the 
degree of contamination.

* Figures within parentheses indicate percentage.

In relation to different types of wounds, by the degree of 
contamination, it was observed that among 140 cases 23 were 
clean wounds; SSI developed only in 1 (4.35 %) of these clean 
cases. There were 60 clean contaminated cases, among them 
SSI occurred in 5 (8.33 %); whereas SSI developed in 3 among 
11 (27.27 %) contaminated wounds. The rate of SSI was as 
high as 15 among 46 (32.61 %) dirty cases.

Table VI: Surgical site infection distribution based on 
presence of different co-morbidities.

* Figures within parentheses indicate percentage.

In 24 patients with malnutrition 11(45.12 %) developed SSI, 
whereas among 7 patients with COPD 2 (28.57 %) developed 
SSI. 6 persons were diabetic, among them 2 (33.33 %) suffered 
from SSI. 3 persons were obese, 1 of them (33.33 %) 
developed SSI, whereas, 1of 2 (50.00 %) persons suffering 
from medical jaundice developed SSI.

DISCUSSION
The study was carried out with a view to determine the factors 
responsible for surgical site infections (SSI) following 
emergency non-traumatic abdominal operation which will be 
helpful in reducing the rate of surgical site infection in the 
near future.
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Sex SSI status Total

Yes No

Male 16(17.98 ) 73 (82.02 ) 89 (100 .00)

Female 8(15.69 ) 43 (84.31 ) 51 (100.00 )

Total 24(17.14 ) 116 (82.86 ) 140 (100 .00)

Types of operations Status of SSI Total

Yes No

Appendicectomy 5 (8.33) 55 (91.67 ) 60 (100.00 )

Adhesiolysis or resection 
and

3 (10.00 ) 27 (90.00 ) 30(100.00 )

Anastomosis

Repair of ileal perforation / 
Ileostomy

8 (42.10 ) 11 (57.89 ) 19(100.00 )

and thorough peritoneal 
toileting

Repair of  duodenal ulcer 
perforation

3 (20.00 ) 12 (80.00 ) 15 (100.00 )

and thorough peritoneal 
toileting

Appendicectomy with 
peritoneal

4 (33.33 ) 8 (66.66) 12 (100.00)

Toileting

Resection of Volvulus of 
sigmoid colon

1 (50.00 ) 1 (50.00 ) 2 (100.00 )

and primary anastomosis/ 
Hartmans

Procedure

Herniotomy and 
herniorrhaphy

_ 2 (100.00 ) 2(100.00 )

Total 24 
(17.14)

116 (82.86 ) 140 
(100.00)

Types of wounds SSI status Total

Yes No

Clean 1(4.35 ) 22 (95.65 ) 23 (100.00)

Clean contaminated 5 (8.33) 55 (91.67 ) 60 (100.00)

Contaminated 3 (27.27 ) 8 (72.73 ) 11 (100.00)

Dirty 15(32.61 ) 31 (67.39 ) 46 (100.00)

Total 24(17.14 ) 116 (82.86) 140 (100.00)

Types of SSI status
Totalco-morbidity Yes No

Malnutrition 11 (45.12) 13 (54.17) 24 (100.00)

COPD 2 (28.57 ) 5 (71.43 ) 7 (100.00)

Diabetes Mellitus 2 (33.33) 4 (66.67 ) 6 (100.00)

Obesity 1 (33.33 ) 2 (66.67 ) 3 (100.00)

Medical Jaundice 1 (50.00 ) 1 (50.00 ) 2 (100.00)

Total 17 (40.48 ) 25 (59.52) 42 (100.00)



Age of 140 patients ranged from 10-65 years. Most of the 
patients (125, 89.29 %) were in between 10-49 years; with 
mean age 32.93 years and standard deviation 3.79 years 
(Table I). In a similar study conducted in an Iranian teaching 
hospital average age of the patients was 46.70 years (Razavi et 
al. 2005). Average age of the patients in the Iranian study was 

[1][2]much higher than the present study.

Regarding sex distribution of the patients, among the total 140 
cases 89 (63.57 %) were male and 51 (36.43 %) were female. 
Male-female ratio was 1.74: 1(Fig.16). Rate of SSI was slightly 
higher in males, which was not statistically significant. This 
finding is consistent with that of Razavi et al. where they could 
not find any significant correlation between sex and SSI. 
Moreover, rate of SSI in males were 19.6 %, whereas in females 
it was 15.1 % (P < 0.093). So, SSI is not correlated with sex 

[2][3](Razavi et al. 2005)

Out of 140 patients with emergency nontraumatic abdominal 
operations, rate of SSI in different operations were as follows: 5 
among 60 (8.33%) acute appendicitis cases, 3 among 30 
(10.00%) small intestinal obstruction, 8 among 19 (42.10%) 
ileal perforation, 3 among 15 (20.00%) duodenal ulcer 
perforation, 4 among 12 (33.33%) burst appendix, 1 between 
2 (50.00%) sigmoid volvulus and no SSI occurred in 2 
obstructed inguinal hernia cases. The highest rate of infection 
(50.00%) was in volvulus cases and lowest in obstructed 
hernia operations (Table V). These findings were consistant 
with the result of Surgical Site Infection Survillance (SSIS) for 
general surgery which was published as Wexford General 
Hospital Surgical Site Infection (SSI) data report in 2009 
showing number of SSI and rate of SSI (%) by category of 

[3]operations

In relation to appearance of infection by features like fever, 
excessive pain, tenderness or discharge from the wound on 
postoperative days it was observed that most of the infections 
were started between 4th and 8th post operative days (PODs) 
and it was highest (33.33%) on 5th POD. Among a total of 
twenty four patients with surgical site infection, in only one 
patient (4.17%) features of infection first appeared on 3rd 
POD and it was three (12.50%), eight (33.33%), six (25%), 
three (12.50%), two (8.33%) and one(4.17%) persons who 
presents with features of infection on 4th, 5th, 6th, 7th, 8th and 
9th POD respectively. No infection started on 1st, 2nd and 10th 

[4]POD (Fig. 1).

In relation to different types of wounds, by the degree of 
contamination, it was observed that among 140 cases 23 were 
clean wounds, SSI developed only in 1 (4.35 %) of these clean 
cases. There were 60 clean contaminated cases, among them 
SSI occurred in 5 (8.33 %); whereas SSI developed in 3 among 
11 (27.27%) contaminated wounds. The rate of SSI was as high 
as 15 among 46 (32.61%) dirty cases. The difference was 
statistical significant (P < 0.01). It was revealed that the 
infection rate increased with that of degree of wound 
contamination (Table V). These findings were consistent with 
the findings of 10 years prospective study of 62,963 wounds 
by Cruse and Frood in 1980, where infection rate was 1.5%, 
7.7%, 15.2% and 40% in clean, clean contaminated, 
contaminated and dirty wounds respectively (Cruse and 

[5]Frood 1980)

In relation to co-morbidity, It was observed that infection rate 
was 45.12 per cent in clinically malnourished patients, 
whereas it was 28.57 per cent in COPD cases and 33.33 per 
cent in obese patients. Moreover, two patients underwent 
laparotomy with medical jaundice. Of them one (50 %) 
developed SSI. In addition six patients with diabetes mellitus 
underwent emergency abdominal surgery. Of them two 
patients (33.33%) developed SSI (Table VI). Israelsson and 
Jonsson identified increased rate of SSI among overweight 
patients (Israelsson and Jonsson 1997). Another study by 

Cruse and Frood showed that clean wound infection rate rises 
to 10.7% in patients with diabetes, 13.5% in obesity and 
16.6% in malnourished patients (Cruse and Frood 
1980).Moses M et al. and Zeenat Akter et al. also found that SSI 
rate increased among the patients with co-morbidities like 

[5][6][7]obesity and diabetes mellitus.
 
CONCLUSIONS
It has been revealed that multiple host factors (e.g. presence 
of co-morbidity including jaundice, diabetes, COPD, 
malnutrition, obesity etc.), environmental factors (e.g. 
duration of exposure of the wounds to the environment and 
degree of wound contamination) and various micro-
organisms (including E. Coli, S. Aureus, Klebsiella and 
pseudomonas) were responsible for surgical site infections. 
So, to prevent SSI emphasis should be given to all the 
important factors responsible for infection
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