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INTRODUCTION 

Surgical site infection (SSI) is second most common 

hospital acquired infection. The rate of SSI ranges from 

2.5% to 41.9% globally. Infections occurring in the wound 

are major barriers for healing which shows impact on 

patients, which may prolong the hospital stay and affects 

the quality of life.2  

Wound healing requires a healthy environment which will 

result in normal healing process and also with minimal scar 

formation.3  

We at R.N. Cooper Hospital and HBT Medical College are 

tertiary care centre and referral point for many peripheral 

hospitals and maternity homes. Since elective surgeries 

were on hold owing to COVID-19 pandemic, the most 

commonly performed procedure was lower segment 

caesarean section (LSCS). 

Aim  

Primary aim 

The aim of the study was to determine incidence of SSI 

during peak COVID-19 era in tertiary care centre among 
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ABSTRACT 

Background: Increased referrals and workload during the pandemic lead to overcrowding in hospitals and increase in 

LSCS rates. Surgical site infection is one of the most common complication post LSCS causing physical and mental 

duress to the patients. The objective of the study was to analyse the effect of COVID-19 on SSI, the incidence, 

commonly associated factors and bacteriology of SSI. The design was prospective study design. 
Methods: 577 patients undergoing LSCS were studied from Day 1 till 30 days post LSCS from 1st August 2020 to 31st 

October 2020.  
Results: Out of 577, 28 (4.85%) patients developed SSI. 60% of SSI in our study were unbooked, 50% had haemoglobin 

less than 9.9 g/dl. Most common risk factor for developing of SSI included pre-eclampsia (32.14%) followed by 

previous LSCS (28.57%). Common organism isolate was MRSA (25%) and 75% required surgical management. 
Conclusions: Regular ANC visits can help in managing comorbidities at an earlier stage leading to reduction in SSI. 

Strict aseptic precautions should be followed to reduce SSI in cases with PROM and second stage arrest. SSI rate is not 

influenced by COVID-19 status but hospital facilities and overcrowding definitely have an effect. 
 
Keywords: COVID-19, Caesarean section, Surgical site infection, Tertiary care centre, Pandemic 



Raut P et al. Int J Reprod Contracept Obstet Gynecol. 2021 Aug;10(8):3053-3057 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology                                   Volume 10 · Issue 8    Page 3054 

patients undergoing LSCS and to identify risk factors for 

SSI (patient related, facility related). 

Secondary aim   

The aim of the study was to identify common bacterial 

pathogens causing SSI and to suggest methods to reduce 

occurrence of SSI based on findings. 

METHODS 

The study type was prospective observational study 

design. The study was carried out Dr. R. N. Cooper 

Municipal General Hospital and HBT Medical College. 

The study period was 1st August 2020 to 31st October 

2020. 

Selection criteria 

All patients undergoing LSCS over this period were 

reviewed with respect to demographic wound outcome, 

risk factors. Total number of confinements in this period 

were 1220. Patients undergoing caesarean were 577. 

Caesarean Section rate in this period being 47% 

Procedure  

Our study group included 28 women reporting with 

surgical site infections post caesarean section. Informed 

consent taken from every patient for the inclusion in study. 

The beneficial effect of antibiotic prophylaxis in reducing 

occurrences of infection associated with elective or 

emergency caesarean section is already well established.4 

Standard LSCS protocols were followed. In all the patients 

undergoing LSCS, prophylactic preoperative dose of IV 

Antibiotics was given atleast half hour prior and continued 

post operatively for 3 days. Antibiotics were started priory 

in patients with PROM. All the caesarean were jointly 

performed by consultant obstetrician and resident. 

Standard operative protocols for maintaining asepsis were 

followed. Post-operative check dressing was done on day 

4. For every patient reporting with SSI, wound culture and 

sensitivity was sent in R. N. Cooper hospital microbiology 

department. For most caesarean cases, operative time was 

not more than 1 hour. We analysed following parameters 

in our study group: type of LSCS, whether patient was 

booked in ANC period or referred at section, maternal age, 

haemoglobin at the time of caesarean, BMI of patient, risk 

factors if present any during pregnancy, degree of SSI, 

type of organisms cultured from the swab sent, if patient 

had previous caesarean section and how were the SSI 

managed. 

Ethical approval was obtained from the institutional ethics 

committee. 

Statistical analysis  

Data analysis was done using SPSS software (Chi square 

test). 

RESULTS 

Out of total 1220 confinement, we had 577 LSCS (rate 

47%). In our study, out of 577 caesareans done in the said 

period, 28 patients (4.85%) developed SSI. Out of these we 

categorised patients based on type of procedure 

(emergency vs elective), any additional procedure 

(obstetrics hysterectomy, internal iliac ligation), indication 

for LSCS, associated risk factors, degree of SSI, wound 

swab, and management were analysed.  

Type of LSCS 

Chi square=3.82, p value<0.05 were statistically 

significant. High LSCS rate was due to referrals and 

surprisingly there was no increase SSI seen in emergency 

group. Among the 28 cases, 24 (85%) patients developed 

SSI after emergency caesarean and 4 (14%) after elective 

LSCS. Total LSCS were 577 (47%) out of which 555 

(97%) were emergency LSCS (Table 1). 

Table 1: Type of LSCS. 

SSI Emergency Elective Total 

Yes 25 3 28 

No 530 19 549 

Total 555 22 577 

Note: Chi square=3.82, p value<0.05 were statistically 

significant. 

Booked/unbooked 

Almost 34% of cases out of 1220 were referred from 

periphery and other hospitals (Table 2).  

Table 2: Booked/unbooked. 

Variables 

Total 

confine

-ment 

Percent-

age (%) 

SSI (out 

of 28) 

Percent-

age (%) 

Booked 810 66.39 11 39.28  

Unbooked 410 33.60 17 60.71  

Maternal age 

Maximum of the SSIs were in the age group of 21-30 years, 

because maximum pregnancies are in this age group      

(Table 3). 

Table 3: Maternal age. 

Maternal age (years) Number Percentage (%) 

20 and <20  2 7.14 

21-25  11 39.28 

26-30  11 39.28 

>30  4 14.28 
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Risk factors 

Among the risk factors for SSI, hypertension in pregnancy 

had maximum (32.14%) patients (Table 4).                                                            

Table 4: Risk factors. 

Risk factors Number Percentage (%) 

PIH 9 32.14 

GDM 2 7.14 

PREV LSCS 8 28.57 

PROM 2 7.14 

2nd stage arrest 3 10.71 

COVID positive 2 7.14 

Haemoglobin 

In our study of 3 months, 14 (50%) of patients had Hb 

between 8-9.9 gm/dl (Table 5). 

Table 5: Haemoglobin. 

Risk factors Number Percentage (%) 

<8 2 7.14  

8-9.9 14 50  

>10 12 42.85  

History of previous LSCS 

28.5% patients had SSI in repeat caesarean sections (Table 6).. 

Table 6: History of previous LSCS. 

History Number Percentage (%) 

Previous LSCS 8 28.57 

No previous surgery 20 71.42 

Body mass index (BMI) 

Obesity classification according to WHO and Asia-

Pacific guidelines- underweight<18.5 kg/m2, ideal=18.5-

22.9 kg/m2, overweight=23-24.9 kg/m2, and obese>25 

kg/m2 (Table 7). 

Table 7: BMI. 

BMI (kg/m2) Number Percentage (%) 

<18.5 0 - 

18.5-22.9  10 35.71  

23-24.9  8 28.57  

25-29.9  6 21.42  

>30 4 14.28  

Degree of SSI 

We did not had any organ/space SSI. 26 (92.86%) cases 

had superficial SSI (Table 8). 

Table 8: Degree of SSI. 

Degree of SSI Number Percentage (%) 

Superficial 26 92.86  

Deep 2 7.14  

Organ/space 0 0 

Organism cultured from wound swab 

We found that 35.71% cultures were sterile. In our 

hospital the most commonly isolated organism was 

MRSA (25%), followed by gram positive cocci (Table 9). 

Table 9: Organism cultured from wound swab. 

Type of organism Number Percentage (%) 

MRSA 7 25 

Gram positive 6 21.42 

Acinobacter spp 2 7.14 

Gram negative 2 7.14 

Sterile 10 35.71 

Pseudomonas 1 3.57 

Management of SSI 

Out of 28 SSI, 21 (75%) required re-suturing and in other 

7 (25%) spontaneous healing occurred after daily aseptic 

dressing and secondary intension (Table 10). 

Table 10: Management of SSI. 

Management of SSI Number Percentage (%) 

Conservative 7 25  

Re-suturing 21 75  

LSCS of COVID-19 positive patients 

There was no significant difference in SSI among COVID-

19 positive patients (Table 11). 

Table 11: LSCS of COVID positive patients. 

Variables LSCS SSI Percentage (%) 

COVID positives 35 2 5.71 

COVID negatives 542 26 4.79 

DISCUSSION 

SSI is surgical complication which causes physical as well 

as mental disturbances to patients, especially postpartum. 

SSI is the second most common infectious complication 

after urinary tract infection following caesarean delivery.5 

We had total confinement of 1220 in the said period. 577 

patients underwent LSCS. We kept a follow up of all 577 

patients. Out of which 28 (4.85%) patients developed SSI. 

27 had LSCS only 1 had additional procedure of obstetric 

hysterectomy in view of PPH. 
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60% of SSI in our study were unbooked (17 out of 28) 

which correlates with Amenu et al study.6 August to 

October 2020 being the COVID-19 time, our institution 

had 33.60% referred cases for confinement out of 1220. 

Rate of SSI in booked cases was 1.35% and in unbooked 

cases 4.17%. In booked cases antenatal care given to 

patients improves their nutrition, anaemia and management 

of comorbidities are taken care at earlier stage. 

We had 555 emergency LSCS (4.50%) during this period 

and 22 elective LSCS. There was no significant increase 

in SSI among Emergency cases. Patients with anaemia are 

more prone to postpartum infections and has been proved 

by other studies.7 Anaemia diminishes resistance to 

infection and is frequently associated with puerperal 

sepsis. In our study 50% had haemoglobin less than 9.9 

g/dl.  

Among the risk factors included in study around 32.14 % 

had hypertensive disorder correlating to incidence seen in 

Schneid et al study.8 On contrary only 7.14% has 

gestational diabetes which is known to cause postpartum 

infections. Association could not be explained because we 

had only 2 patients with GDM in our study. 

We had total 78 confinement of COVID-19 positive 

patients in this duration, out of which 35 were LSCS. Only 

2 patients (5.71 %) developed SSI, and SSI rate in 

COVID-19 negative patients was 4.79%. This shows SSI 

rate is not influenced by COVID status.  

28.5% of the cases in our study had a repeat CS which 

correlates with Oslen et al study.9 

Premature rupture of membranes is associated with 

largest bacterial inoculum and liquor gets infected. 

According to study of Devi et al PROM seen in 27% 

cases.10 But PROM accounted for only 7.14% of SSI in 

our study. This could be because of limited time period of 

study. 

10.71% patients had LSCS after second stage arrest. 

Study of Amenu et al has shown that cases of prolonged 

or obstructed labour are associated with higher incidences 

of SSI.6 As it aids for ascent of microbial pathogens from 

lower genital tract to upper genital tract. All the second 

stage arrest patients were referred to our centre from 

periphery hospitals. 

Majority of SSI were superficial 92.86% and only 2 cases 

(7.14%) were deep including breech in rectus sheath. 

BMI of more than 25 has been shown to affect the 

outcome of surgery.11 However in our study, out of 28 

patients 75% were below BMI=25. May be because 

patients in our hospital are mostly belonging to lower 

middle class and lower class. 30% of the cases in our 

study had a repeat CS which correlates with Olsen et al 

study.9 

In our study 35.71% cultures were sterile (Table 9). Most 

common organism being MRSA-Methicillin resistant 

Staphylococcus aureus (25%) followed by other gram-

positive cocci (21.42%), Acinobacter spp (7.14%), gram 

negative organism (7.14%). According to operative 

obstetrics, common causative organisms leading to post- 

LSCS SSI include gram-negative bacteria, anaerobes, and 

Staphylococcus aureus.12 75% patients of SSI that is 21 

required re-suturing and were posted for same after 

starting appropriate antibiotics according to culture 

sensitivity report, till report arrives daily dressing was 

continued. Other 25% patients had spontaneous healing 

after daily aseptic dressing and care of wound. 

Our study had a few limitations as, small sample size and 

short study period. This was a single centre study, so the 

results could not be generalized and applied to all the 

centres of India. Causative agents of SSI could not be 

ascertained. Co-relation between causes was not defined. 

Demographic criteria of the study participants were 

different which could be a basis of bias. 

CONCLUSION 

Surgical Site Infections increased in COVID times with 

MRSA being commonly identified organism. COVID 

positive status does not affect SSI rates, but factors like 

increased referral, lack of regular antenatal visits in 

lockdown, overcrowding in hospital definitely had 

contributory effect. Correction of anaemia, control of 

GDM, adequate nutrition in pregnancy and management 

of hypertensive disorders in ANC period contribute in 

avoiding SSI. 

Strict aseptic precautions should be followed intrapartum 

to reduce SSI, especially in cases with PROM and Second 

stage arrest. 
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