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Correlation of infection of surgical wounds with preoperative antibiotic usage in a 
tertiary care hospital

Appropriately administered antibiotic prophylaxis reduces the incidence of surgical wound 
infection.  Prophylaxis is uniformly recommended for all clean-contaminated, contaminated 
and dirty procedures. Methodolgy - The study was conducted in the department of 
microbiology , Medical College Calicut for a period of one year from july 2007 to june 2008. The 
total number of elective and emergency surgeries done during the one year period in the above 
three units was 1902 which included 1074 elective (major) and 828 emergency cases.  One 
hundred and two cases of clinically suspected postoperative wound infection (Fifty nine 
elective and  fourty three emergency) from the above cases was studied in detail.  The study 
included twenty seven 'clean', thirty two 'clean-contaminated' , thirteen 'contaminated' and 
thirty 'dirty' cases. Records of these cases were analysed for preoperative antibiotic 
prophylaxis .Results - Ampicillin was given as the prophylactic antibiotic in majority of the 
cases (17/27) in this 'clean' category. Two patients developed infection while on preoperative 
Ampicillin .The  infection rate was 12% with ampicillin . in clean-contaminated and 
contaminated surgeries majority of patients received combinations of cefotaxime (1gm)plus 
Metronidazole(500mg). Majority of dirty group (15/30) received combination of Cefotaxime 
plus Metronidazole and seven of the fifteen(47%) on this combination developed infection. 
Conclusion - Antibiotics are used widely for the prophylaxis of surgical infections.  This study 
has examined the use of different antibiotics and its combinations in prophylaxis  and 
treatment of postoperative wound infections.Appropriately administered antibiotic 
prophylaxis reduces the incidence of surgical wound infection.  Prophylaxis is uniformly 
recommended for all clean-contaminated, contaminated and dirty procedures.  It is 
considered optional for most clean procedures although it may be indicated for certain 
patients and clean procedures that fulfill specific risk criteria.

Appropriately administered antibiotic prophylaxis reduces 
the incidence of surgical wound infection.  Prophylaxis is 
uniformly recommended for all  clean-contaminated, 
contaminated and dirty procedures. Methodolgy - The study was 
conducted in the department of microbiology , Medical College 
Calicut for a period of one year from july 2007 to june 2008. The 
total number of elective and emergency surgeries done during the 
one year period in the above three units was 1902 which included 
1074 elective (major) and 828 emergency cases.  One hundred and 
two cases of clinically suspected postoperative wound infection 
(Fifty nine elective and  fourty three emergency) from the above 
cases was studied in detail.  The study included twenty seven 
'clean', thirty two 'clean-contaminated' , thirteen 'contaminated' 
and thirty 'dirty' cases. Records of these cases were analysed for 
preoperative antibiotic prophylaxis .

Results - Ampicillin was given as the prophylactic antibiotic in 
majority of the cases (17/27) in this 'clean' category. Two patients 
developed infection while on preoperative Ampicillin .The  
infection rate was 12% with ampicillin . in clean-contaminated and 
contaminated surgeries majority of patients received 
combinations of cefotaxime (1gm)plus Metronidazole(500mg). 
Majority of dirty group (15/30) received combination of 
Cefotaxime plus Metronidazole and seven of the fifteen(47%) on 
this combination developed infection. Conclusion - Antibiotics are 
used widely for the prophylaxis of surgical infections.  This study 
has examined the use of different antibiotics and its combinations 
in prophylaxis  and treatment of postoperative wound 
infections.Appropriately administered antibiotic prophylaxis 
reduces the incidence of surgical wound infection.  Prophylaxis is 
uniformly recommended for all  clean-contaminated, 
contaminated and dirty procedures.  It is considered optional for 
most clean procedures although it may be indicated for certain 
patients and clean procedures that fulfill specific risk criteria.
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Two patients developed infection while on preoperative 
Ampicillin .The  infection rate was 12% with ampicillin .Infection 
was also seen in one case each of ampicillin plus gentamicin 
combination, ampicillin plus cefotaxime combination and 
cefpodoxime.

The details regarding the preoperative antibiotic prophylaxis 
and infection rate in contaminated surgeries are explained 
inTable1c. 

Table 1b : Clean – contaminated cases

Table 1c : Contaminated cases 

1. The scientific basis for the use of prophylactic antibiotics 
in surgery was laid by Miles and Burke in 1950s[1].  They were 
able to show that infections could be prevented only when 
antimicrobials were given prior to or at the time of infectious 
challenge.Burke worked in a guinea pig model of wound infection.  
He noted the significance in the timing of antibiotic 
administration.  Antibiotics given shortly before or at the time of 
bacterial inoculation of the subcutaneous tissue in guinea pig 
produced a remarkable diminution in the subsequent wound 
infection, compared with those not receiving prophylactic 
antibiotics[2].Selection of proper antibiotic is very important.  It 
should be effective against likely bacteria in that particular surgery 
for eg: In clean elective surgical procedures, penicillins or 
cephalosporins are the drug of choice for the vast majority of 
operative procedures as the likely organisms in most cases is 
commonly Staphylococcus aureus.  Prophylaxis has been shown to 
reduce the incidence of severe wound infection by approximately 
50 percent[3,4].Either penicillin or cephalosporin-based 
prophylaxis is effective. Cefazolin is commonly used.  Numerous 
studies have evaluated antibiotic regimens based on penicillin, 
f irst  generation cephalosporins,  second generation 
cephalosporins or vancomycin[5,6]. 

2. Materials & Methods - The study was conducted in the 
Department of Microbiology, Medical College, Calicut for a period 
of one year from July 2007 to June 2008.  Patients from three 
surgical units S1, S3 and S5 were subjected to the study.The total 
number of elective and emergency surgeries done during the one 
year period in the above three units was 1902 which included 
1074 elective (major) and 828 emergency cases.  One hundred and 
two cases of clinically suspected postoperative wound infection 
(Fifty nine elective and  fourty three emergency) from the above 
cases was studied in detail for their antibiotic prophylaxis by 
records.   The study included twenty seven 'clean', thirty two 
'clean-contaminated' , thirteen 'contaminated' and thirty 'dirty' 
cases.

3. Results - The incidence of postoperative wound infection 
was 5.36%. Among one hundred and two clinically suspected 
cases studied, bacteriologically proven surgical site infection was 
identified in thirty six patients.  The prevalence of infection  being 
35% (36/102).    In the 'clean' surgical group, five patients 
developed infection,the prevalence was 18.5%.  Prevalence of  
Infection  in the 'clean-contaminated' group was 37.5% (12/32).  
In the 'contaminated' group it was 38.5% (5/13) and in the 'dirty' 
group it was 47% (14/30) (Table2).   Lowest infection rate was 
seen in clean surgery followed by clean-contaminated, 
contaminated and dirty surgeries.Except one patient of hernia 
repair rest one hundred and one patients in this study had 
antibiotic prophylaxis preoperatively. The loading dose was given 
30 minutes prior to surgery to attain the peak concentration of the 
drug at the time of surgery.  Prophylactic antibiotic combinations 
were given on the day of surgery in all the cases.  The dosage of 
preoperative ampicillin was 1 gmintravenously. Table 1a,b,c,d 
shows the relationship between types of preoperative antibiotic 
prophylaxis and infection rate with respect to different types of 
surgeries.

The correlation between infection rate and the type of 
antibiotic combination given in the 'clean' surgical category is 
shown in Table 1a.Ampicillin was given as the prophylactic 
antibiotic in majority of the cases (17/27) in this 'clean' category. 
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The choice of antibiotics is also very important.  Various 
combinations of antibiotics were used in clean, clean-
contaminated, contaminated and dirty classes of surgeries.A 
single large dose of antibiotic appropriate for the predicted flora 
and administered intravenously on induction of anaesthesia is the 
most convenient and effective method according to APM 
Forrest[10].  But according to Mandell the ideal preoperative 
antibiotic should be administered 1 hour before surgery to get the 
maximum concentration at the time of surgery.  The initial dose 
should be a loading dose also.There should be a proper antibiotic 
policy in a hospital including the cases for surgical 
prophylaxis[11].  This policy should be kept under regular review 
because of continuing changes in the patterns of bacterial 
resistance to antibiotics.  The review should be preferably done at 
6 monthly intervals.  Knowledge of resistance permits more 
appropriate use of antibiotics in circumstances where it is 
necessary to give “blind” treatment, for eg: in life threatening 
infections where antibiotics must be prescribed empirically before 
getting the results of culture and sensitivity.The scientific basis for 
the use of prophylactic antibiotics in surgery was laid by Miles and 
Burke in 1950s[1].  They were able to show that infections could 
be prevented only when antimicrobials were given prior to or at 
the time of infectious challenge.Burke worked in a guinea pig 
model of wound infection.  Selection of proper antibiotic is very 
important.  It should be effective against likely bacteria in that 
particular surgery.  For eg: In clean elective surgical procedures, 
penicillins or cephalosporins are the drug of choice for the vast 
majority of operative procedures as the likely organisms in most 
cases is commonly Staphylococcus aureus.  Prophylaxis has been 
shown to reduce the incidence of severe wound infection by 
approximately 50 percent[3,4].   Either penicillin or 
cephalosporin-based prophylaxis is effective.  Cefazolin is 
commonly used.Numerous studies have evaluated antibiotic 
regimens based on penicillin, first generation cephalosporins, 
second generation cephalosporins or vancomycin[5,6].  

Aminoglycosides or second generation cephalosporins are 
recommended by some other workers.  It also yields good results. 
However, the choice of preoperative antibiotics shows a wide 
variation in different centres.  In our hospital ampicillin is mostly 
used alone for clean cases while Cefotaxime plus Metronidazole 
combination is used for most of the cases among clean-
contaminated,contaminated and dirty  cases.Study on the 
effectiveness of prophylactic antibiotics for postoperative wound 
infection in elective breast surgery is explained by R Gupta et 
al[12].  

Table 1d : Dirty cases

Discussion

Conclusion 

The details regarding the preoperative antibiotic prophylaxis and 
infection rate in dirty surgeries are explained in Table1d.Majority 
of this group (15/30) received combination of Cefotaxime plus 
Metronidazole and seven of the fifteen(47%) on this combination 
developed infection.  2 dirty cases received ceftriaxone plus 
metronidazole combination prophylactically and  both cases 
developed infection (100%).

1. - SSI is considered as a surgeon's nightmare.  Postoperative 
wound infection is an integral part of hospital acquired infection.  
It accounts for about one-third of all nosocomial infections[7,8].  It 
not only increases the cost of health care by prolonging 
hospitalization but accounts for greater morbidity and mortality 
to surgical patients.  In spite of modern standards of preoperative 
preparations, antibiotic prophylaxis and refinements in 
anaesthesia, it continues to be a problem in surgical practice as 
well in infection control.Antibiotics are used widely for the 
prophylaxis of surgical infections.  This study has examined the 
use of different antibiotics and its combinations in prophylaxis  of 
postoperative wound infections.

Usage of adequate doses pre-operatively can prevent wound 
infections to a great extent[9].  Blind and unethical usage should be 
discouraged because it may lead to antibiotic resistance.  When 
antibiotics are selected, their various adverse effects including 
hypersensitivity should be considered[2].In the present study, 
patients from three surgical units were selected.  All received 
antibiotic prophylaxis for surgical procedures except  one case of 
hernia repair.  The results indicate that it is beneficial in some 
situations where as it was found to be useless in some other cases.  

Postoperative wound infection (surgical site infection) is an 
important aspect of nosocomial infections which is a serious 
problem in hospital practice.  The study was selected to find out 
the pattern of postoperative wound infection and the role of 
antibiotics in these  patients which is responsible for much 
morbidity and mortality to patients.One hundred and two cases of 
postoperative wounds were studied in detail during the one year 
period from July 2007 to June 2008 at Calicut medical college. The 
prevalence rate of post operative wound infection among study 
group was 35%. The type of surgeries, antibiotic prophylaxis etc. 
had an important role in determining the pattern of wound 
infection.The incidence of post operative wound infection was 
5.36%. Even the clean category surgery patients received 
antibiotic prophylaxis which may be the reason for the low 
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incidence of post operative wound infection.Antibiotics have a 
definite role in the treatment of established infections. 
Development of a suitable antibiotic policy is essential for our 
hospital to reduce the postoperative wound infection rates. 
Establishment of proper surveillance programme is also essential.

I would like to express my sincere gratitude to Dr. Beena 
philomona J , associate professor department of microbiology 
Calicut medical college Kerala for her cotribution and support 
during this work.
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