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ABSTRACT Lower segment caesarean section (LSCS) is a common mode of delivery now and surgical site infection is the 
second most common infectious complication in these patients. This study was planned with this background to have 

a comprehensive approach to surgical site infection (SSI) following LSCS. A total 100 consecutive patients undergoing LSCS were studied. A 
questionnaire was developed to assess the risk factors associated with development of SSI & their pre operative and post operative antibiotics 
pattern. SSI was identified in 78 (78%) out of 100 patients. In all age groups, Gram-negative bacilli were the commonest finding. The com-
monest isolate was Escherichia coli followed by Staphylococcus aureus and coagulase negative Staphylococcus. 88.3% of Staphylococcus 
aureus strains were Resistant to Methicillin. Increased duration of stay in the hospital was found to be significant. A proper assessment of 
risk factors that predispose to SSI and their modification may help in reduction of SSI rates. Also proper assessment of microbial pathogens 
that causes SSIs and assessment of their resistance pattern may helps in reduction of SSI rates. The Prudent uses of antibiotics are to prevent 
future development of resistance.                                                                          

Introduction:
Surgical site infection is a common generic post operative event 
that causes considerable morbidity. Surveillance of surgical site 
infections is an important infection control activity. In spite of 
the availability of antibiotics SSIs are still responsible for much 
morbidity and for reaching socio economic consequences for 
both Patient as well as health care system. Reduction of surgical 
site infection while minimizing antibiotics resistance still remain 
challenge for many health care institution.1

Objectives:
Identifying Etiological microbes & their antibiotic resistance 
pattern in Surgical Site Infections in tertiary care Hospital.

Material & Method: Study Area and Study Population:
This Prospective Study was conducted in the department of Micro-
biology Umaid Hospital Lab, Dr. S. N.  Medical  College, Jodhpur 
Rajasthan from April 2014 to July 2014 (4 month period). A total of 
100 female patients between 18 to 45 years of age undergoing emergency/
elective Caesarean Section who were admitted in the Obstet-
rics & gynecology were department included in the study. Data 
was collected from every patient regarding the various risk factors 
and demographic details by means of a detailed questionnaire.2                                                                                                                                  
 
Inclusion criteria:  Patients between 18 to 45 yrs of age who 
developed SSI with in 15 post operative day was included in the 
study Exclusion criteria:  Patients age less than 18 yrs and more 
than 45 years who developed  SSI after 15 post operative days 
were exclu ed from the study.

Data collection: A detailed history was taken that included 
patients age, gender, residential status, date of admission, 
reason for admission, date & type(emergency/elective) of op-
eration, date of development of SSIs, pre and post operative 
antibiotics status of the patient and associated risk factor like 
anemia, diabetes mellitus, cancer, H/o immunosuppressive 
therapy. Detail clinical complaint of patient like fever, discharge 
from suture site, Pain in abdomen and vomiting was noted.                                                                                                                                           
                                                                                    Mi-
crobiological Methods: All patients sample were collected 

and analyzed at microbiology laboratory Umaid hospital Dr. 
S. N. Medical College Jodhpur Rajasthan. After inspection of 
surgical wound site, physical characteristics of discharge as 
Color, Odour, consistency and amount were noted. Samples 
of purulent discharge were collected from surgical site in-
fection with a sterile cotton swab. Two separate swabs were 
taken one for bacterial culture and another one for smear 
for Grams staining. Swabs collected were immediately trans-
ported to the laboratory  and in case of delay inoculated into 
Thyoglycolate broth than transported to the lab. Each sam-
ple was plated onto blood agar & MacConkey agar and plates 
were incubated aerobically at 37 0C for 18 to 24 hours than 
examined for bacterial growth and colony characteristics.                                                                                                                                 
 
Identification: The accurate identification of bacterial iso-
late was done by colony characteristics, Grams stain-
ing, motility testing (by hanging drop method) and bio-
chemical testing (Catalase, Coagulase, Indole, Methyl red, 
Citrate, Urease, Triple sugar iron, PPA and Oxidase test).                                                                                                                                           
 
Bacterial isolates obtained were identified as per standard mi-
crobiological identification 

100 procedures.3 phenotypic method of identification was used.                                                                                                                  
Antibiotics susceptibility of the incriminated organism was done 
by Kirby-Bauer disc diffusion method as per CLSI guidelines.4                                             

Result:
Patients included in the study were in the age group 18 to 45 
years. The Majority of the patients (54%) were in the age group 
18–25 years, followed by those in the age group of 26–35 years 
(34%). No patient was found to be less than 18 years of age. 
.The Majority from the patients 72% were in rural geographi-
cal area and 28% from urban area. 76 (76%) out of 100 women 
underwent emergency LSCS while only 24 (24%) women under-
went elective surgery. Surgical site infections were identified in 
78 (78%) women out from100 who underwent LSCS. Pathogenic 
organism Isolated from SSIs in 78 (78%) patients as listed below 
in Table no.1 and Figure-1 along with 6% patient who had pol-
ymicrobial etiology. No organism grew in 22% specimen because 
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of pre operative administration of Antibiotics or probably the or-
ganism was anaerobes. Among Gram Positive bacteria Staph au-
reus was the Commonest whereas in Gram Negative bacteria Es-
cherichia Coli was the commonest organism isolated from SSIs.

Resistance Pattern of Gram positive organism in per 
cent age (%) is shown in Table no.2 and Gram nega 
tive organism in percentage (%) is shown in Table no.3.                                                                                                                                  
Staph aureus was commonest isolate in gram positive organism 
which was mainly (88.23%) resistant to Methicillin. Resistance 
pattern of Staph aureus is shown below in Figure-2.                   

Escherichia coli was the commonest isolate among  gram nega-
tive organisms which was main ly (61.9%) resistant to Ceftazi-
dime. Resistance pat tern of Escherichia coli is shown below in 
Figure-3.
                                                                                                                     
Table no.1: Organism isolated from SSIs

Organism isolated Number (%)

Staph aureus     
Coagulase negative staph              
Enterococcus spp.       
Eschirichia coli                   
Klebsiella spp.        
Pseudomonas aeruginosa
Citrobacter fruendii
Proteus vulgaris
Acinetobacter spp.

17 (21.7%)
10 (12.8%)
4 (5.1%)
21 (26.9%)
9 (11.5%)
7 (8.9%)
5 (6.4%)
3 (3.8%)
2 (2.5%)

Total isolate 78

Figure-1 Percentage of Pathogenic organism isolated from 
SSIs
             

Table no.2   Resistance pattern of gram positive organism in 
percentage (%)

Lz:Linazolid,Va:Vancomycin,Azm:Azithromycin,Cip:Ciprofloxaci
n,Cfm:Cefixime, Amx: Amoxycilin, Met: Methicilli

Figure-2: Resistance pattern of Staph aureus in percentage 
(%) 
 
Table no.3  Resistance pattern of gram negative organism in 
percentage (%)

Ipm:Imipenam,Ak:Amikacin,Caz:Ceftazidime,Ctr:Ceftrioxone,Cip
:Ciprofloxacin,Of:Ofloxacin, Amc: Amoxycilin-clavulanic acid.

Figure-3: Resistance pattern of Escherichia coli in percent-
age
 
Risk Factor Analysis:
Risk factors showing a significant association (P<0.05) were     
increasing age, emergency procedure, anemia, prolonged       
preoperative & post operative hospital stay, prolonged to-
tal    duration of surgery, failure of timely antibiotic prophylax-
is  (within 30 minutes of skin incision) and preexisting medical    
illness In all such conditions there was increase chance of SSIs.1  

Discussion:
Besides increase in morbidity and mortality, Nosocomial          
infections prolong the hospital stay of patients and increase 
bed occupancy rate. Also, 7–12% of hospitalized patients end 
up with hospital acquired infections globally with more than 1.4 
million people suffering from infectious complications acquired 
in the hospital5. Surgical site infection is an important outcome 
indicator after surgery. The situation is worsened by the emer-
gence of polymicrobial resistant strains of nosocomial patho-
gens6

The infection rate in the present study was 78%, Majority of 
these infections (58%) were identified in the age group 18–25 
years. All SSIs were found to be superficial and limited to stitch 
line. No deep infections were found. The incidence of caesarean 
section has dramatically increased in modern medicine and is 
attributed to many maternal and fetal factors. Emergency LSCS 
predisposes more to SSI as compared to elective surgery7,8,9.

Patients with anemia were seen to be more prone to SSI. Ane-
mia diminishes resistance to infection and is frequently associ-
ated with puerperal sepsis. Preoperative anemia is an important 
predictor of infection and has been proved by several other stud-
ies9,10,11. In our study anemia was found to be significantly as-
sociated with SSI.

Antibiotic prophylaxis in surgical patients has always been a 
matter of debate. For prophylactic antibiotic the current recom-
mendation states that the parenteral antibiotic must be given 
within 2 hours of incision so as to attain high tissue and serum 
levels during surgery 12. 



IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH 421 

Volume : 4 | Issue : 4 | April 2015 • ISSN No 2277 - 8179
Research Paper

REFERENCE
1. Devjani De, Sonal Saxena, Geeta Mehta, Reena Yadav, and Renu Dutta, Clinical Study“Risk Factor Analysis and Microbial Etiology of Surgical 
Site Infections following Lower Segment Caesarean Section” International Journal of Antibiotics Volume 2013 (2013), Article ID 283025   2. T. C. 

Horan, R. P. Gaynes, W. J. Martone, W. R. Jarvis, and T. G. Emori, “CDC definitions of nosocomial surgical site infections 1992: a modification of CDC definitions of surgical wound 
infections,” Infection Control and Hospital Epidemiology, vol. 13, pp. 606–608, 1992. 3. J. G. Collee and W. Marr, “Culture of bacteria,” in Mackie & McCartney Practical Medical Micro-
biology, J. G. Collee, B. P. Marmion, G. F. Andrew, and A. Simmons, Eds., pp. 113–129, Churchill Livingstone, Elsevier, 14th edition, 1996.  4. A. Mathew, R. Franklin, A. William, et al., 
“Performance standards for antimicrobial susceptibility testing,” Clinical and Laboratory Standards Institute, vol. 26, supplement 16, 2006. | 5. “Introduction,” in Prevention of Hospi-
tal Acquired Infections—A Practical Guide, G. Ducel, J. Fabry, and L. Nicolle, Eds., WHO, Geneva, Switzerland, 2nd edition, 2002. | 6. U. Kamat, A. Ferreira, R. Savio, and D. Motghare, 
“Antimicrobial resistance among nosocomial isolates in a teaching hospital in Goa,” Indian Journal of Community Medicine, vol. 33, no. 2, pp. 89–92, 2008. | 7. V. P. Ward, A. Charlett, 
J. Fagan, and S. C. Crawshaw, “Enhanced surgical site infection surveillance following caesarean section: experience of a multicentre collaborative post-discharge system,” Journal of 
Hospital Infection, vol. 70, no. 2, pp. 166–173, 2008. | 8. B. E. B. Claesson and D. E. W. Holmlund, “Predictors of intraoperative bacterial contamination and postoperative infection in 
elective colorectal surgery,” Journal of Hospital Infection, vol. 11, no. 2, pp. 127–135, 1988. | 9. N. Schneid-Kofman, E. Sheiner, A. Levy, and G. Holcberg, “Risk factors for wound infec-
tion following cesarean deliveries,” International Journal of Gynecology and Obstetrics, vol. 90, no. 1, pp. 10–15, 2005. | 10. P. Walter, M. Zwahlen, A. Busen, et al., “The association of 
preoperative anemia and perioperative allogeneic blood transfusion with the risk of surgical site infection,” Transfusion, vol. 49, no. 9, pp. 1964–1970, 2009. | 11. M. Zhou and L. Chen, 
“Study of high-risk factors of surgical site infection after cesarean section,” Di Jun Yi Da Xue Xue Bao, vol. 25, no. 8, pp. 1075–1078, 2005. | 12. R. L. Nichols, “Preventing surgical site 
infections: a surgeon's perspective,” Emerging Infectious Diseases, vol. 7, no. 2, pp. 220–224, 2001. | 13. W. A. Altemeier, W. R. Culbertson, and R. P. Hummel, “Surgical considerations 
of endogenous infections—sources, types, and methods of control,” Surgical Clinics of North America, vol. 48, no. 1, pp. 227–240, 1968. | 14. J. P. Kirby and J. E. Mazuski, “Prevention 
of surgical site infection,” Surgical Clinics of North America, vol. 89, no. 2, pp. 365–389, 2009. | 15. C. M. J. Drapeau, A. Pan, P. Maggi et al., “Surgical site infections in HIV-infected 
patients: results from an Italian prospective multicenter observational study,” Infection, vol. 37, no. 5, pp. 455–460, 2009. | 16. F. G. Cunningham and J. P. Van Dorsten, Eds., Operative 
Obstetrics, McGraw Hill, New York, NY, USA, 2 edition, 2002.

It has been reported that SSI develop after prolonged preop-
erative & postoperative stay with exposure to hospital environ-
ment, its ubiquitous diagnostic procedures, therapies, and micro 
flora, including multidrug resistant organisms13.  In the present 
study, significant correlation was found between the duration of      
preoperative & postoperative hospital stay and development of 
SSIs.

Patients with preexisting illnesses like diabetes mellitus,      
bronchial asthma, and jaundice or immunocompromised status 
were seen to be more prone to infection in the present study. 
Poor control of glucose during surgery and in the preoperative 
period increases the risk of infection and worsens outcome from 
sepsis. Hypertension, HIV, and other co morbid states have been 
associated with SSI in several studies14, 15. 

Common causative organisms leading to post-LSCS SSI            
include Gram-negative bacteria, anaerobes, and Staphylococcus 
aureus16. In our study, the most frequently isolated organism 
was  Escherichia coli (26.8%) followed by Staphylococcus aureus 
second most frequently isolated group of organisms.

Conclusion:
To conclude, a proper assessment of risk factors that predispose 
to SSI and their modification may help in reduction of SSI rates, 
also proper assessment of microbial pathogens that  causes 
SSIs and assessment of their resistance pattern may helps in           
reduction of SSI rates. The Prudent uses of antibiotics are to  
prevent future development of resistance.
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