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Abstract: 
Introduction: Globally, surgical site infections (SSI) are known to be most common nosocominal infections in hospitalized 
patients after urinary tract infection. There are many studies which showed surgical site infection rates are reported 
globally as it range from 2.5% to 41.9% resulting in high morbidity and mortality. Surgical infections are those which caused 
infection as a result of a surgical procedure or those that require surgical intervention as part of their treatment which are 
characterized by breaking of anatomic defense mechanisms and are associated with greater morbidity, significant mortality, 
and increased cost of care. Though increasing the advance technology in surgical sciences post operative wound infection 
remains one of the common complications which surgeons encounter. If this problem is not evaluated and treated in timely 
then it can have significant sequel. The cutaneous or mucosal barrier, entrance of microbes into the host tissue is the initial 
requirement for infection. In SSI patient stays in hospital may be double the length of time and also increase the costs of 
health care. The main extra cost may be related to re-operation, extra nursing care and interventions, and drug treatment 
costs.  
AIM: The main aim of this study was to estimate the frequency of SSI with reference to factors contributing to it and the 
antimicrobial susceptibility pattern in surgery wards.  
Material and Methods: For this study patients were included as they were admitted in the surgical wards and the surgical 
emergencies that underwent surgical procedure in this hospital. The surgical procedures were classified as planned 
(elective) surgeries, emergency surgeries and clean, clean-contaminated surgeries, contaminated and dirty patients were 
divided accordingly. The discharged of infected wound were collected in sterilized container or the pus swab were collected 
aseptically procedure and send to microbiology laboratory for further process. By consulting with microbiologist the result 
were recorded.  
Result: On the base of surgeries were done total 452 cases were preformed. Out of 452 cases there were 132 cases in 
emergency out of which 29 get infected and in 320 elective cases 20 got infected. The overall rate of surgical site infection 
(SSI) was 10.8%. The occurrence of SSI in emergency cases (22%) was found to be higher compared to elective cases (6.3%). 
Out of total cases send for the culture and sensitivity, organism cultured gram negative organism predominate and and 
commonest was Escherchia coli, followed by Klebsiella, Pseudomonas and Staphylococcus aureus. E.coli and Klebsiella from 
emergency cases showed resistance to ciprofloxacin (83%) and ceftraixone (83%) and elective cases showed resistance of 
70 % to ciprofloxacin and 40% to ceftriaxone. Therefore it was found that occurrence of SSI is significantly more in 
emergency cases.  
Conclusion: In this study rate of surgical site infection (SSI) was 10.8% whereas in clean 5.6%, in Clean and Contaminated 
7.3% , in contaminated 21.2% and in dirty 25.9%. In gram negative bacteria E.coli were most commonly isolated bacteria 
followed by Pseudomonas and Klebsiella and in gram positive bacteria Staphylococcus aereus were most common isolated 
bacteria. Therefore antibiotics sensitive to the gram negative and pram positive bacteria should be initiative for establishing 
improved hospital antimicrobial policy and antimicrobial prescribing guidelines.  
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Introduction 

Globally, surgical site infections (SSI) are known to be 
most common nosocomial infections in hospitalized 
patients after urinary tract infectioni. Out of all 
nosocomial infection about 20% to 25% are infected 
by nosocomial infectionii. There are many studies 

which showed surgical site infection rates are 
reported globally as it range from 2.5% to 41.9% 
resulting in high morbidity and mortalityiii,iv. Each 
year about 2% to 5% of the 16 million people 
undergoing surgical procedures which develop 
surgical site infection with more recent data putting it 
at two-thirds of patients who undergo 
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operationsv,vi,vii&viii. Surgical infections are those 
which caused infection as a result of a surgical 
procedure or those that require surgical intervention 
as part of their treatment which are characterized by 
breaking of anatomic defense mechanisms and are 
associated with greater morbidity, significant 
mortality, and increased cost of careix. In 1992 US 
CDC revised definition of surgical site infection to 
prevent confusion between the infection of surgical 
incision and infection of traumatic wound. Although 
SSIs are not associated with a high case fatality rate, 
but also they may caused morbidity and huge 
economic burden in the form of prolonged hospital 
stay, readmission and procedures. Therefore septic 
surgical wound is considered a remarkable expensive 
luxuryx. Though increasing the advance technology in 
surgical sciences post operative wound infection 
remains one of the common complications which 
surgeons encounter. If this problem is not evaluated 
and treated in timely then it can have significant 
sequel. The cutaneous or mucosal barrier, entrance 
of microbes into the host tissue is the initial 
requirement for infectionxi. Many studies in India 
have consistent shown higher rates ranging from 20-
38%. The variability in estimate is consistent with the 
difference in the characteristics of the hospital 
populations, the underlying diseases, difference in 
clinical procedures, the extent of infection control 
measures and in addition the hospital 
environmentxii,xiii. In many SSIs, pathogens that 
responsible for infection originate from patient’s 
endogenous flora. The causative pathogen depends 
on the type of surgery; the most commonly isolated 
organisms are Staphylococcus aureus, coagulase 
negative Staphylococci, Enterococcus spp and E. 
colixiv. In SSI patient stays in hospital may be double 
the length of time and also increase the costs of 
health care. The main extra cost may be related to re-
operation, extra nursing care and interventions, and 
drug treatment costs. This increase indirectly loss of 
cost may loss of productivity; patient dissatisfaction 
and litigation, reduced quality of life have been 
studied less extensively. There are many studies 
which showed that Bacteriological infection for SSIs 
are universal and etiological agents involved may vary 
with geographical location, between surgeons, 
between various procedures, from hospital to 
hospital or even in different wards of the same 
hospitalxv. The main aim of this study was to estimate 
the frequency of SSI with reference to factors 

contributing to it and the antimicrobial susceptibility 
pattern in surgery wards.  

Material and Methods: 

This study was conducted in department of General 
Surgery in collaboration with the Dept. of 
Microbiology at Vedanta Institute of Medical Sciences 
Dahanu, Palghar, Maharashtra. For this study patients 
were included as they were admitted in the surgical 
wards and the surgical emergencies that underwent 
surgical procedure in this hospital. The surgical 
procedures were classified as planned (elective) 
surgeries, emergency surgeries and clean, clean-
contaminated surgeries, contaminated and dirty 
patients were divided accordingly.  

The surgical sites were keeping observed at frequent 
intervals on days 3/5, 7 and 10, and further whenever 
required, for clinical evidence of infection. All the 
patients having surgery were carefully assessed  for 
sign of infection in surgical site till the day of 
discharge and followed up as an outpatient basis 
once a week for 30 days. The discharged of infected 
wound were collected in sterilized container or the 
pus swab were collected aseptically procedure and 
send to microbiology laboratory for further process. 
By consulting with microbiologist the result were 
recorded.  

Result: 

On the base of surgeries were done total 452 cases 
were preformed. Out of 452 cases there were 132 
cases in emergency out of which 29 get infected and 
in 320 elective cases 20 got infected. The overall rate 
of surgical site infection (SSI) was 10.8% as shown in 
table no 1 below.  

Table 1: Distribution of cases based on the case 
scenario 

Type Of Class No. Of Cases No. Of SSI Percentage 

Emergency 132 29 22.0 

Elective 320 20 6.3 

Total 452 49 10.8 
 

The occurrence of SSI in emergency cases (22%) was 
found to be higher compared to elective cases (6.3%). 
Out of total cases send for the culture and sensitivity, 
organism cultured gram negative organism 
predominate and commonest was Escherchia coli, 
followed by Klebsiella, Pseudomonas and 
Staphylococcus aureus. E.coli and Klebsiella from 
emergency cases showed resistance to ciprofloxacin 
(83%) and ceftraixone (83%) and elective cases 
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showed resistance of 70 % to ciprofloxacin and 40% 
to ceftriaxone. Therefore it was found that 
occurrence of SSI is significantly more in emergency 
cases.  

Table 2: SSI in different class of wounds 

Class Of The Wound No Of Cases 
(Emergency 
+Elective) 

No Of SSI Percentage 

Clean 124 (0+124) 7 5.6 

Clean Contaminated 218(16+202) 16 7.3 

Contaminated 52(45+7) 11 21.2 

Dirty 58(48+4) 15 25.9 

 

The occurrence of SSI in emergency cases (22%) was 
found to be higher compared to elective cases (6.3%). 
Out of total cases send for the culture and sensitivity, 
organism cultured gram negative organism 
predominate and and commonest was Escherchia 
coli, followed by Klebsiella, Pseudomonas and 
Staphylococcus aureus. E.coli and Klebsiella from 
emergency cases showed resistance to ciprofloxacin 
(83%) and ceftraixone (83%) and elective cases 
showed resistance of 70 % to ciprofloxacin and 40% 
to ceftriaxone. Therefore it was found that 
occurrence of SSI is significantly more in emergency 
cases.  

Out of all cases in which SSI occurred 30 were deep 
SSI and 19 were superficial SSI. The incidence of deep 
SSI was more in contaminated dirty groups than in 

the clean and clean contaminated groups as shown in 
table no 3 below.  

Table 3: Distribution of infected cases based on 
degree of SSI 

Cases Superficial SSI Deep SSI Total 

Clean 4 3 7 

Clean Contaminated 7 9 16 

Contaminated 3 8 11 

Dirty 5 10 15 

Total 19 30 49 
 

During the increasing the time of surgery the number 
of SSI is also increased. The surgeries in the 
abdominal and perineal regions show more infections 
rate. Also surgeries on limbs show increased infection 
rate due to decreased blood supply. Surgery with 
clean and well perfuses area of head, neck and thorax 
show decreased infection rate. When procedure wise 
risk of SSI was analyzed, the risk was found to be 
higher in the contaminated cases and emergency 
surgeries. 

According to the culture report gram negative 
bacteria and gram positive bacteria were isolated. 
Out of total bacteria isolated Escherichia Coli were 
found more common followed by Pseudomonas, 
Klebsiella and Staphylococcus aureus. In emergency 
cases out of total cases 3 were Gram positive and 17 
were Gram negative bacteria and in elective cases 
out of total cases 4 was Gram positive and 13 were 
Gram negative bacteria as shown in table no 4 below.

Table 4: Distribution of bacterial isolate among emergency and elective cases 

Class of 
 wound 

No. of cases 
(emergency) 

No. of cases 
(elective) 

No. of SSI  
(emergency) 

No. of SSI  
(elective) 

Organisms No. of SSI 
(emergency) 

No. of SSI 
(elective) 

Clean 0 124 0 8 E.coli 0 1 

Pseudomonas 0 0 

Staph. aureus 0 4 

Klebsiella 0 1 

Sterile 0 2 

Clean 
Contaminated 

16 202 5 12 E.coli 0 3 

Pseudomonas 1 1 

Staph. aureus 2 0 

Klebsiella 1 1 

Sterile 1 7 

Contaminated 45 7 7 4 E.coli 4 3 

Pseudomonas 0 0 

Staph. aureus 0 0 

Klebsiella 1 1 

Sterile 2 0 

Dirty 48 4 15 3 E.coli 7 2 

Pseudomonas 1 0 

Staph. aureus 1 0 

Klebsiella 2 0 

Sterile 5 0 
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Discussion: 

SSI largely depends upon the kind of operation 
performed, the types of work load and the hospital 
environmentxvi,xvii. Surgical site infections remain as 
major problem of patients as safety despite of 
improvements in surgical practice and infection 
control techniques. SSI observed higher frequency in 
surgery department due to higher number of 
emergency procedures conducted in the department 
as well as substantial number of surgeries had dealt 
with gastrointestinal and urinary systems, which 
contributed to clean contaminated wound. As 
increasing in the age there is also increase of SSI 
owing to the decreased immune competence and 
increase risk of SSI with increasing age showed by 
various studies and also in this study. In developing 
countries like Latin America, Middle East countries 
the Indian subcontinent, rate of infections are much 
higher than western countries.  

According to the studied of Razavi SM et alxviii showed 
Tehran estimated an infection rate of 8.4 % while the 
Indian studies showed higher infection rates like a 
study done by Subramanian et alxix reported an 
infection rate of 24.8 %. There are similar studies as 
study of teaching hospital in Goa showed infection 
rate of 24%xx while this study showed as overall 
infection rate is 10.8%. And distribution of SSI 
occurrence based on wound class was clean (5.6%), 
clean contaminated (7.3%), contaminated (21.2%) 
and dirty cases (25.9%) which showed the similar 
increasing trend of infection as the degree of 
contamination increased.  Because of different in 
characteristics in patients as different surgical 
procedure and hospital environment may show this, 
but increasing of SSI after clean procedure was 
striking.  

There are many studies on wound infection carried 
out in different countries like USA by Horan et axxi, 
Turkey by Kaya et alxxii , Pakistan by Sangrasi et alxxiii, 
India by Kamat et alxxiv the rate of SSI was 
4.75%,12.8%,13%,30.7% respectively which was 
similar to this study. In this study occurrence of SSI in 
emergency cases (22%) was found to be higher 
compared to elective cases (6.3%) which is similar to 
the study of Sorensen et alxxv. according to the study 
of Anbumani et alxxvi showed among isolated bacteria 
559 (49.6%) were gram positive cocci and 558 
(49.5%) gram negative bacilli while negligible number 
9 (0.8%) were gram positive bacilli and most frequent 
isolated organism were Staphylococcus aureus (37%), 

Pseudomonas aeruginosa (15%) and Escherichia coli 
(12%) which is lower than this study and opposite of 
the isolated bacteria than this study.  In this study 
isolated bacteria showed a strong resistance pattern 
to many antibiotics. 

E coli and Klebsiella isolated from emergency cases 
showed resistance to antibiotics ciprofloxacin, 
ceftriaxone and sensitive to antibiotics like 
carbepanum , Amikacin and netilmicin while elective 
isolates showed a resistance of 70% to ciprofloxacin 
and 40% to ceftriaxone which is similar to the study 
conducted at Goa.  

Conclusion:  

In this study rate of surgical site infection (SSI) was 
10.8% whereas in clean 5.6%, in Clean and 
Contaminated 7.3% , in contaminated 21.2% and in 
dirty 25.9%. In gram negative bacteria E.coli were 
most commonly isolated bacteria followed by 
Pseudomonas and Klebsiella and in gram positive 
bacteria Staphylococcus aereus were most common 
isolated bacteria. Therefore antibiotics sensitive to 
the gram negative and pram positive bacteria should 
be initiative for establishing improved hospital 
antimicrobial policy and antimicrobial prescribing 
guidelines.  

References: 

                                                           
1. Kirby JP, Mazuski JE. Prevention of surgical site 

infection. Interventional studies for preventing surgical 
site infections in subSaharan Africa: A systematic 
review. Int J Surg. 2012;10(5):242-9. 

2. Martone WJ, Nicholas RL. Recognition, prevention, 
Surveillance and Management of SSI. Clin Infect Dis. 
2001; 33:67-8. 

3. Brown S, Kurtsikahvi G, Alonso EJ, Aha L, Bochoidez T, 
Shushtakashiri M, et al. Prevalence and predictors of 
SSI in Tbilisi Republic of Georgia. J Hosp Infect. 
2007;66:160- 166. 

4. Mawalla B, Mshana SE, Chalya PL, Imirzalioglu C, 
Mahalu W. Predictors of surgical site infections among 
patients undergoing major surgery at Bugando 
Medical Centre in Northwestern Tanzania. BMC 
Surgery. 2011;11:21. 

5. Blomstedt GC.Infection in Neurosurgery:A 
restrospective study of 1143 patients and 1517 
operations. Acta Neurochir (Wien). 1985;78:81–90. 

6. Mawalla B, Mshana SE, Chalya PL, Imirzalioglu C, 
Mahalu W. Predictors of surgical site infections among 
patients undergoing major surgery at Bugando 
Medical Centre in Northwestern Tanzania. BMC 
Surgery. 2011;11:21. 



Dr. Rajesh Kumar P. Shrivastava et al.   International Journal of Medical and Biomedical Studies (IJMBS) 
 

283 | P a g e  
 

                                                                                                 
7. Gaynes RP, Culvar TC, Edwards SR, Richards C, Telson 

JS. Surgical site infection [SSI], rate in the United 
States 1992-1998. The National Nosocomial 
Surveillance System Basic SSI risk index. Infect Control 
Hosp Epidemiol. 2006; 27:1401-1404 

8. Bernstein J. The Silent Epidemic. http://www. 
huffingtonpost.com/james-bernsteinmd/ the-
silentepidemic_b_3006709.html. Published 2013. 
Accessed August 16, 2013. 

9. David J. Leaper. 2004. “Surgical infection.” Bailey & 
Love’s short practice of surgery, 25

th
 edition, p 32-48. 

10. Sampson P. Postoperative wound sepsis rate can be 
cut by simple measure. JAMA. 1998; 239:9-10 

11. Schwartz SI, Comshires G, Spencer FC, Dally GN, 
Fischer J, Galloway AC: Principles of surgery. 9th 
edition. Chapter 6 “surgical infections” NY: McGraw-
Hill companies; 2010. 

12. Ganguly PS, Khan Y, Malik A, Nosocomial infection and 
hospital procedures. Indian J Commun Med.2000; 25: 
39-43 

13. Kamat US, Fereirra AMA, Kulkarni MS, Motghare DD. A 
prospective study of surgical site infection in a 
teaching hospital in Goa. Indian J Surg.2008; 70:120-4. 

14. Owens CD, Stoessel K. Surgical Site Infections: 
epidemiology, microbiology and prevention. J Hosp 
Infect. 2008;70 Suppl-2:3-10. Interventional studies for 
preventing surgical site infections in subSaharan 
Africa: A systematic review. Int J Surg. 2012;10(5):242-
9. 

15. Owens CD, Stoessel K. Surgical site infections: 
epidemiology, microbiology and prevention. J Hosp 
Infect. 2008; 70 (Suppl 2): 3-10. 

16. Evans HL, Sawyer RG. Preventing bacterial resistance 
in surgical patients. Surg Clin North Am. 
2009;89(2):501-19. 

17. Barnes BA, Behringer GE, Wheelock FC, Wilkins EW. 
Postoperative sepsis: trends and factors influencing 
sepsis over a 20-year period reviewed in 20,000 cases. 
Ann Surg 1961;154(4):585-98.  

18. Razavi SM, Ibrahimpor M,Kashani AS, Jafarian A, 
Abdominal surgical site infections: incidence and risk 
factors at an Iranian teaching hospital. BMC Surg. 
2005; 5:2. 

19. Subramanian KA, Prakash A, Shriniwas, Bhujwala RA. 
Postoperative wound infection. Ind J Surg. 1973; 57-64 

20. Kamat US, Fereirra AMA, Kulkarni MS, Motghare DD. A 
prospective study of surgical site infection in a 
teaching hospital in Goa. Indian J Surg.2008; 70:120-4 

21. Culver DH, Horan TC, Gaynes RP. Surgical wound 
infection rate by wound class, operative procedure 
and patient risk index. National Nosocomial infections 
surveillance system. Am J Med 1991; 91:152-7. 

22. Kaya E, Yetim I, Dervisoglu A, Sunbul M, Bek Y. Risk 
factors for and effect of a one year surveillance 

                                                                                                 
program on surgical site infection at a university 
hospital in Turkey. J Surg Infect 2006; 7: 519-26. 

23. Sangrasi AK, Leghari AA, Memon A, Talpur AK, 
Quereshi GA, Memon JM. Sl surgical site infection rate 
and associated risk factors in elective general surgery 
at public sector medical medical university in Pakistan. 
Int Wound J. 2008;5:74-8 

24. Kamat US, Fereirra AMA, Kulkarni MS, Motghare DD. A 
prospective study of surgical site infection in a 
teaching hospital in Goa. Indian J Surg.2008; 70:120-4. 

25. Sorensen LT, Hemmingsen RN, Kallehave F, Jargensen 
PW, Kjaergaard J, Lisbeth N , Moller LN. Risk factor for 
tissue and wound complications in gastrointestinal 
surgery. Ann Surg. 2005; 24:645-8. 

26. Anbumani N, Kalyan J, Mallika M. Epidemiology and 
microbiology of wound infections. Indian J Prac Doc. 
2006; 3: 11-2 


