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Abstract 
INTRODUCTION: Lower Segment Cesarean Section (LSCS) delivery is a major obstetrical surgical procedure to save the lives 
of mothers and fetus. Various risk factors in SSI following LSCS has been identified which includes subcutaneous hematoma, 
subcutaneous hematoma, tobacco use in pregnancy, incision length > 16.6 cm , body mass index >30 or 35 kg/m

2
, 

prolonged second stage (compared with first stage) , no antibiotic prophylaxis, duration of labor >12 h , premature rupture 
of membranes , gestational diabetes, previous cesarean delivery and emergency delivery. Diagnosis of surgical site infection 
requires evidence of clinical signs and symptoms of infection which may be further supported by microbiological evidence. 
MATERIAL AND METHODS: A total of 646 patients were included in the study of which 27 were diagnosed as SSI. Risk factor 
for SSI was divided into three categories: 1) host-related factors, 2) pregnancy and intrapartum-related factors, and 3) 
procedure-related factors.  
RESULTS: Among 646 cesarean sections, surgical site infection was observed in 27(4.1%) cases while he remaining cases had 
no surgical site infection. Mean age of cases with surgical site infection was observed to be 14.8 years with sd of 3.9 years 
where as it was 22.1 years in cases with no surgical site infections and sd of 3.2 years. Average number of stay in hospital is 
found to be 14.1 and 7.3 days respectively in cases with and without surgical site infections. Antibiotics were given on 17.3 
days on average in cases with SSI whereas patients without surgical site infections were on antibiotics for 3.1 days on 
average. Out of total 27 surgical site infection E-coli was isolated in 11(40.8%) cases followed by 7(25.9%) isolations of 
staphylococcus aureus. Klebsiella pneumonia and pseudomonas aeruginosa were isolated in 3(11.1%) cases each. 
Acitenobacter was found in only 1(3.7%) case. 2(7.4%) isolates were not identified in our study.  
CONCLUSION: To reduce the SSI rates post LSCS, proper assessment of risk factors and their modification is required. 

Frequent antibiotic susceptibility testing for resistance is required. 

Introduction: 

Lower Segment Cesarean Section (LSCS) delivery is a 
major obstetrical surgical procedure to save the lives 
of mothers and fetusi. LSCS may be accompanied by a 
number of complications, surgical site infection (SSI) 
is one of them with SSI ranges from 3% to 15% 
worldwideii,iii. Now a days there is a decrease in the 
occurrence of SSI, but is expected to increase given 
the continuous rise in the incidence of cesarean 
deliveries. Post LSCS SSI may increase maternal 
morbidity and mortalityiv. 

Surgical site infection may present as wound 
infection with erythema, discharge, and induration of 
the incision, complicates 2-7% of patients and 

generally develops 4 to 7 days after LSCSv. Necrotizing 
fasciitis  a rare but serious infection causes significant 
morbidity after CD that is characterized by rapid and 
progressive necrosis of subcutaneous tissue and 
fasciavi. Postpartum endometritis results from a 
polymicrobial infection of the decidua, which is 
characterized by fever ≥38.0 °C, fundal tenderness, 
and purulent discharge from the uterusvii. 

Various risk factors in SSI following LSCS has been 
identified which includes subcutaneous hematoma, 
subcutaneous hematoma, tobacco use in pregnancy, 
incision length > 16.6 cm , body mass index >30 or 
35 kg/m2, prolonged second stage (compared with 
first stage) , no antibiotic prophylaxis, duration of 
labor >12 h , premature rupture of membranes , 
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gestational diabetes, previous cesarean delivery and 
emergency deliveryviii. 

Diagnosis of surgical site infection requires evidence 
of clinical signs and symptoms of infection which may 
be further supported by microbiological evidence. 
Skin is generally colonised by a range of 
microorganisms that generally cause infection. In 
clean-contaminated procedures like caesarean 
section the polymicrobial aerobic–anaerobic flora 
closely resembling the normal endogenous microflora 
of the operated organ constitutes the most 
frequently isolated pathogensix.  

MATERIAL AND METHODS 

Present study was carried out in Department of 
Gynaecology in collaboration with Department of 
Surgery at Ananta Institute of Medical Science and 
Research Centre Rajsamand. Written informed 
consent was taken from all the participants. 

The Center for Disease Control and Prevention (CDC) 
defines SSI as an infection occurring within 30 days 
from the operative procedure in the part of the body 
where the surgery took placex. 

A total of 646 patients were included in the study of 
which 27 were diagnosed as SSI. Risk factor for SSI 
was divided into three categories: 1) host-related 
factors, 2) pregnancy and intrapartum-related 
factors, and 3) procedure-related factorsxi. 

RESULTS 

Table 1: Incidence of SSI 

 SSI Non-SSI Total 

LSCS 27(4.1%) 619(95.9%) 646 

 

 
Figure 1: Distribution of surgical site infections vs 

non-surgical site infection in LSCS 

Among 646 cesarean sections, surgical site infection 
was observed in 27(4.1%) cases while he remaining 
cases had no surgical site infection.  

Table 2: Demographic and other characteristics 

Characteristics SSI Non-SSI 

Mean(sd) Age in years 24.8(3.9) 22.1(3.2) 

Mean(sd) no. of hospital days 14.1(3.1) 7.3(1.8) 

Mean(sd) no. of Antibiotics days 17.3(2.4) 3.1(1.3) 

 

Mean age of cases with surgical site infection was 
observed to be 14.8 years with sd of 3.9 years where 
as it was 22.1 years in cases with no surgical site 
infections and sd of 3.2 years. Average number of 
stay in hospital is found to be 14.1 and 7.3 days 
respectively in cases with and without surgical site 
infections. Antibiotics were given on 17.3 days on 
average in cases with SSI whereas patients without 
surgical site infections were on antibiotics for 3.1 
days on average.  

Table 3: SSI according to gravida 

Gravida type Count 

Primi gravida 5 

Secondary gravida 8 

Multigravida 14 

Total 27 

 

 

Figure 2: Distribution of gravida in LSCS 

Among all LSCS about 52% were multigravida 
followed by about 30% secondary gravida and least 
being primi gravida nearly 18%.  
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Table 4: Organisms isolated 

Organisms isolated Count 

Escherechiacoli 11(40.8%) 

Klebsiella pneumoniae 3(11.1%) 

Pseudomonas aeruginosa 3(11.1%) 

Acinetobacter species 1(3.7%) 

Staphylococcus aureus 7(25.9%) 

Not identified 2(7.4%) 

Total 27 

 

 

Figure 3: Distribution of organisms isolated 

Out of total 27 surgical site infection E-coli was 
isolated in 11(40.8%) cases followed by 7(25.9%) 
isolations of staphylococcus aureus. Klebsiella 
pneumonia and pseudomonas aeruginosa were 
isolated in 3(11.1%) cases each. Acitenobacter was 
found in only 1(3.7%) case. 2(7.4%) isolates werenot 
identified in our study.  

Table 5: Risk factors 

Risk factors SSI Non- SSI P - value 

BMI: mean(sd) 28.7(4.6) 24.2(3.1) <0.0001 

Gestational Diabetes 15(55.6%) 11(1.7%) <0.0001 

Tobacco uses 3(11.1%) 4(0.64%) <0.0001 

No antibiotic prophylaxis 5(18.51%) 102(16.4%) 0.7726 

No ANC checkup 8(29.6%) 94(15.1%) 0.0428 

 

Risk factors identified - BMI in SSI 28.7(4.6) and in 
Non - SSI 24.2(3.1). This was highly statistically 
significant. Gestational diabetes was observed to be 
in 55.5% cases with SSI while in Non-SSI it was 
observed in just 1.7% cases. The difference between 
proportion was found to be highly significant. In cases 
with SSI it has been observed that 11.1% cases used 
tobacco whereas in cases with non-SSI 0.64% cases 

used tobacco, the difference was highly significant. 
No antibiotic prophylaxis was given to 18.51% and 
16.4% cases of SSI and Non-SSI respectively. No 
significant difference was observed in no antibiotic 
prophylaxis. 29.6% cases in SSI had not undergone 
ANC check-up while in Non-SSI 15.1% cases did not 
undergo ANC check-up, the difference was 
statistically significant.  

DISCUSSION:   

Even if small hematomas increase the incidence of 
surgical site infections, they may resorb with our 
surgical interventions. Wound hematoma can be 
managed by evacuating the clot under sterile 
conditions, ligation or cauterization of bleeding 
vessels, and reclosure of wound. Wound healing is 
delayed by seromas which increases the risk of SSI. 
Evacuation of seromas under skin is possible by 
needle aspiration. Wound exploration maybe 
required in the oprating room if seromas persistxii.  

In present study among 646 cases of LSCS, SSI was 
identified in 27(4.1%) cases. Mean age of patients 
with SSI was 24.8 years with sd of 3.9 years where as 
it was 22.1 years in cases with no surgical site 
infections and sd of 3.2 years. It was found that mean 
age was more in cases with SSI, so age may be one of 
the risk factors for SSI in LSCS cases.The prevalence of 
SSI following CS was 9.1% in a study by Jido et al., in 
Kano Nigeria,. In a various studies the infection rate 
was 2.5 to 41.9%xiii,xiv,xv.  

In our study BMI in SSI 28.7(4.6) and in Non - SSI 
24.2(3.1), which was highly significant. In other 
studies, it was found that BMI of more than 25 has 
more incidence of SSI and adverse outcome of 
surgeryxvi,xvii. 

Gestational diabetes was observed to be in 55.5% 
cases with SSI while in Non-SSI it was observed in just 
1.7% cases. The difference between proportion was 
found to be highly significant. In cases with SSI it has 
been observed that 11.1% cases used tobacco 
whereas in cases with non-SSI 0.64% cases used 
tobacco, the difference was highly significant.  In 
other studies it has been observed that hypertension, 
gestational diabetes and other co-morbid conditions 
results in high rate of SSI following LSCSxviii,xix.  

No antibiotic prophylaxis was given to 18.51% and 
16.4% cases of SSI and Non-SSI respectively 

No significant difference was observed in no 
antibiotic prophylaxis. Patients who received 
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antibiotics 2 hours before surgery were found to be 
less prone to SSI as compared to those who did not 
receive it in a timely fashion. But in our study this 
association was not found to be statistically 
significant like other studiesxx,xxi.  29.6% cases in SSI 
had not undergone ANC check-up while in Non-SSI 
15.1% cases did not undergo ANC check-up, the 
difference was statistically significant. 

Out of total 27 surgical site infection E-coli was 
isolated in 11(40.8%) cases followed by 7(25.9%) 
isolations of staphylococcus aureus. Klebsiella 
pneumonia and pseudomonas aeruginosa were 
isolated in 3(11.1%) cases each. Acitenobacter was 
found in only 1(3.7%) case. 2(7.4%) isolates were not 
identified in our study.  

In our study most common isolate was E.coli (40.8%) 
in contrast to NNIS service survey (1997–2001) which 
reported Staphylococcus aureus (47%) including 
MRSA and Staphylococcus epidermidis(CONS) as the 
most common organism causing SSIxxii. Other studies 
have reported similar findings of predominance 
of Staphylococcus aureus in wound infectionsxxiii,xxiv. 

CONCLUSION:  

To reduce the SSI rates post LSCS, proper assessment 
of risk factors and their modification is required. 
Frequent antibiotic susceptibility testing for 
resistance is required. 

REFERENCES 

                                                           
1. Charoenboon C, Srisupundit K, Tongsong T. Rise in 

cesarean section rate over a 20-year period in a public 
sector hospital in northern Thailand.Arch Gynecol 
Obstet. 2013 Jan; 287(1):47-52. 

2. Opøien HK, Valbø A, Grinde-Andersen A, Walberg M. 
Post-cesarean surgical site infections according to CDC 
standards: rates and risk factors. A prospective cohort 
study.Acta Obstet Gynecol Scand. 2007; 86(9):1097-
102. 

3. Olsen MA, Butler AM, Willers DM, Devkota P, Gross 
GA, Fraser VJ Infect Control Hosp Epidemiol. 2008 Jun; 
29(6):477-84; discussion 485-6 

4. Salim R, Braverman M, Teitler N, Berkovic I, Suliman A, 
Shalev E. Risk factors for infection following cesarean 
delivery: an interventional study.J Matern Fetal 
Neonatal Med. 2012 Dec; 25(12):2708-12. 

5. Olsen MA, Butler AM, Willers DM, Devkota P, Gross 
GA, Fraser VJ. Risk factors for surgical site infection 
after low transverse cesarean section.Infect Control 
Hosp Epidemiol. 2008 Jun; 29(6):477-84; discussion 
485-6. 

                                                                                                 
6. Goepfert AR, Guinn DA, Andrews WW, Hauth JC. 

Necrotizing fasciitis after cesarean delivery.Obstet 
Gynecol. 1997 Mar; 89(3):409-12. 

7. Rosene K, Eschenbach DA, Tompkins LS, Kenny GE, 
Watkins H. Polymicrobial early postpartum 
endometritis with facultative and anaerobic bacteria, 
genital mycoplasmas, and Chlamydia trachomatis: 
treatment with piperacillin or cefoxitin.J Infect Dis. 
1986 Jun; 153(6):1028-37. 

8. Kawakita T, Landy HJ. Surgical site infections after 
cesarean delivery: epidemiology, prevention and 
treatment. Matern Health Neonatol Perinatol. 
2017;3:12. Published 2017 Jul 5. doi:10.1186/s40748-
017-0051-3 

9. Nichols, RL. Prevention of infection in high risk 
gastrointestinal surgery. AMJ Med 1984; 76: 111. 

10. Horan TC, Gaynes RP, Martone WJ, Jarvis WR, Emori 
TG. CDC definitions of nosocomial surgical site 
infections, 1992: a modification of CDC definitions of 
surgical wound infections.Infect Control Hosp 
Epidemiol. 1992 Oct; 13(10):606-8. 

11. Rubin RH.Surgical wound infection: epidemiology, 
pathogenesis, diagnosis and management.BMC Infect 
Dis. 2006 Nov 27; 6():171. 

12. Doherty GM. Chapter 5. Postoperative complications. 
In: Doherty GM, editor. CURRENT Diagnosis & 
Treatment: surgery, 13e. New York: McGraw-Hill; 
2010.  

13. S. S. Kowli, M. H. Nayak, A. P. Mehta, and R. A. 
Bhalerao, “Hospital Infection,” Indian Journal of 
Surgery, vol. 48, pp. 475–486, 1985. 

14. 
xiv

A. S. Rao and M. Harsha, “Postoperative wound 
infections,” Journal of the Indian Medical Association, 
vol. 64, no. 4, pp. 90–93, 1975. 

15. A. R. Anvikar, A. B. Deshmukh, A. S. Damle et al., “A 
one year prospective study of 3280 surgical 
wounds,” Indian Journal of Medical Microbiology, vol. 
17, pp. 129–132, 1999. 

16. N. Schneid-Kofman, E. Sheiner, A. Levy, and G. 
Holcberg, “Risk factors for wound infection following 
cesarean deliveries,” International Journal of 
Gynecology and Obstetrics, vol. 90, no. 1, pp. 10–15, 
2005.  

17. 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. 

18. Dutta DC. Medical and surgical illness complicating 
pregnancy. In: Konar H, editor. Textbook of Obstetrics. 
6th ed. Kolkata: New Central; 2004. p. 262-305. 

19. Schneid-Kofman N, Sheiner E, Levy A, Holcberg G. Risk 
factors for wound infection following cesarean 
deliveries. Int J Gynaecol Obstet 2005;90:10-5. 

20. M. Weinberg, J. M. Fuentes, A. I. Rinz et al., “Reducing 
infection among women undergoing caesarean section 



Dr. Ela Bhatt et al, International Journal of Medical and Biomedical Studies (IJMBS) 
 
 

5 | P a g e  
 

                                                                                                 
in Columbia,” Archives of Internal Medicine, vol. 161, 
no. 19, pp. 2357–2365, 2001.  

21. C. A. Killian, E. M. Graffunder, T. J. Vinciguerra, and R. 
A. Venezia, “Risk factors for surgical-site infections 
following cesarean section,” Infection Control and 
Hospital Epidemiology, vol. 22, no. 10, pp. 613–617, 
2001. 

22. Surveillance of surgical site infection in England 
hospitals 1997–2001. National Nosocomial Infection 
Surveillance Service. PHLS publication, 2001. 

23. S. P. Lilani, N. Jangale, A. Chowdhary, and G. B. Daver, 
“Surgical site infection in clean and clean-
contaminated cases,” Indian Journal of Medical 
Microbiology, vol. 23, no. 4, pp. 249–252, 2005.  

24. A. S. Rao and M. Harsha, “Postoperative wound 
infections,” Journal of the Indian Medical Association, 
vol. 64, no. 4, pp. 90–93, 1975.  


