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ABSTRACT

Background & Objectives: Post cesarean surgical site infection (SSI) is
one of the commonly encountered complications which considerably
increase the burden to health care. It is caused due to the interplay of
various patient related, procedure related and iatrogenic factors. This
study aims at identifying common risk factors for post cesarean SSI at
our centre. Materials & Methods: This was a prospective observational
study conducted from July 2015 to December 2015, in which all patients
who were admitted with post cesarean SSI or developed SSI during their
stay were included and their risk factors were studied. Results:
Emergency procedures (82.97%) were more likely to develop SSI as
compared to elective cesarean (17%). Among the patient related risk
factors most of them were nulliparous (48.9%), term gestation (42.6%),
malnourished (53.1%) and had history of prolonged leaking (44.68%)
The mean age was 24.04+4.6years.Most of the patients who developed
SSI were operated for repeat cesarean and fetal indications. Most patients
who had SSI had at three to five per vaginal examinations (2.72+2). 66%
of patient who had SSI had duration of surgery more than one hour. 68%
of the surgeries which developed SSI were done by residents as
compared to 32% of those done by consultants Conclusion: The
commonly associated risk factors linked with post cesarean SSI are
maternal age, emergency procedures, prolonged membrane rupture,
multiple vaginal examinations, malnutrition and the experience of
surgeon.
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INTRODUCTION

centre thereby identifying high risk groups. This will

Cesarean delivery (CD) is the most common
surgical procedure performed on women in both
developed and developing world alike." One of the
most common complications associated with
cesarean section is infectious morbidity out of
which wound infection or Surgical Site Infection
(SSI) being diagnosed in 2.5 to 16% of cases.
Development of SSI depends on a complex
interplay of many factors including the pre-morbid
condition of the patient, nutritional status, age
maternal age, virulence of organism, premature
rupture of membranes and surgical techniques used
to name a few. This study aims at identifying
common risk factors for post cesarean SSI at our

help in formulation of targeted evidence based
protocols to decrease the hospital incidence of post
cesarean SSI.>*

MATERIALS AND METHODS

This was a prospective study in which all patients
who were admitted in the post-natal ward with post
caesarean surgical site infection (SSI) or developed
SSI during their stay during the study period were
included and the various risk factors associated were
studied. The wound swabs were sent at the time of
admission and the common organisms; patients were
given standard wound care, oral antibiotics and
correction of co-morbidities along with supportive
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therapy.

All analysis was carried out using the statistical
software SPSS version 16 for Windows. p value<
0.05 was considered to be statistically significant.
The values have been expressed as Mean =+
Standard Deviation or Median (Inter-quartile
Range) whichever applicable.

RESULTS

Out of the total 8066 caesarean sections done
during the study period 47 patients were diagnosed
as post cesarean SSI. Out of these 47 patients, eight
(17%) had undergone elective cesarean whereas 39
(82.97%) had emergency procedure.

The age distribution of the patients is as shown in
Tablel and their mean age was 24.04+4.6years.
Most of the patients who developed SSI were
operated for repeat cesarean and fetal indications as
shown in the table 2.

Among the patients related risk factors (table3)
most of them were nulliparous (48.9%), term
gestation (42.6%), malnourished (53.1%) and had
history of prolonged leaking (44.68%)

The surgery related risk factors studied are shown
in table 4.

Most patients who had SSI had at three to five per
vaginal examinations (2.724+2) and an average of
two days of hospital stay (1.85%1) prior to being
delivered by cesarean

Tablel. Age distribution of the study group.

Age (years) Number Percentage
<20 5 10.6

20-25 26 55.3

26-30 12 25.5

31-35 2 4.3

>35 2 4.3

Table2. Indications for cesarean section

Indications Number Percent
Previous cesarean section 8 17
Fetal distress 8 17
Arrest of descent and dila- 8 17
tation

Malpresentation 6 12.8
Failed induction 6 12.8
Medical disorders 4 8.5
Placenta previa 3 6.4
Severe oligohydraminos 3 6.4
Cephalo-pelvic dispropor- 1 2.1

tion

DISCUSSION

The development of SSI is multi-factorial5 and
various risk factors have been found to predict post
cesarean SSI.**®One of the patient related factors
is young maternal age as most of the infections
(92%) occurred in women less than thirty years of
age, this is in accordance with other studies.”®
Hypertensive disorders in pregnancy which is
linked with chronic alteration in peripheral blood
supply have been found to a risk factor for SSIL.9,
10 In this study 27.7% of patients with SSI suffered
from this condition. Both obesity and malnutrition
have been associated with increased risk of SSI.”®
The association of obesity with SSI could be due to
relative avascularity of adipose tissue and hence
poor healing, difficulty in handling of tissues and
hence more chance of micro-trauma and also failure
in obliteration of dead spaces. Likewise
malnutrition can lead to SSI due to poor healing of
tissues and decreased immunity. In our study
population malnutrition was a more common risk
factor (53.1%) as compared to obesity (14.9%) and
it is a reflection of the general population
characteristic of our part of the world where most
childbearing women are anemic and malnourished.
Prolonged rupture of membrane (>8hrs), prolonged
labor and multiple per vaginal examinations (>3)

Table3. Patient related risk factors for post
cesarean SSI

Patient characteristics

Mean age 24.46+4.6yrs
Parity

1 23(48.9%)

2 16(34%)

>=3 8(17%)
Period of gestation

Preterm 10(21.3%)

Term 20(42.6%)

Post- term 17(36.2%)
Obesity 7(14.9%)
Patient in labor 31(66%)
Patient in second stage of 7(14.9%)
labor
Overt diabetes/ GDM 3(6.4%)
Hypertension 13(27.7%)
Prolonged PROM 21(44.68%)
Chorio-amnionitis 2(4.3%)
Malnutrition 25(53.1%)
Infection present else- 8(17%)
where
Anemia 10(21.3%)
Smoking 2(4.2%)
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Table4. Surgery related risk factors for post
cesarean SSI
Surgery related factors

Surgeon

Consultant 15(31.9%)
Resident 32(68%)
Duration of surgery (hrs)

<lhrs 16(34%)
1-2hrs 20(42%)
>2hrs 11(24%)
Placenta removal method

CCT 31(66%)
Manual 16(34%)
Timing of prophylactic antibiotic

Y hr prior to operation 32(68%)

During operation
Type of skin incision
Pfannenstein 40(85.1%)
Vertical 7(14.9%)

Vaginal hand needed for delivery of 8(17%)
head

are established risk factors of SSL>®''Even in the
present study they were found to be significantly
associated with SSI with prolonged PROM in
44.5% of patients and most patients with more than
three per vaginal examinations. Loss of protective
cervical mucus plug and barrier effect of fetal
membranes and amniotic fluid after rupture of
membranes are thought to be the culprits. The more
the vaginal examinations the more risk of
introduction of infections.

Prolonged operating time leading to more exposure
to microorganisms has found to be associated with
SSI® > and even in this study 66% of patient who
had SSI had duration of surgery more than one
hour. Excellent surgical techniques with good tissue
handling, adequate hemostasis while preserving
tissue blood supply, obliteration of dead spaces and
standard post-operative wound care are associated
with good tissue healing and less infection.'* This is
where experience of surgeon comes into play. Even
in this study 68% of the surgeries which developed
SSI were done by residents as compared to 32% of
those done by consultants.

Emergency procedures (82.97%) were more likely
to develop SSI as compared to elective cesarean
(17%). This is in accordance with other studies
elsewhere.'™ '® This could be due to the simple
reason that emergency procedures are mostly
unplanned and associated with other risk factors
like prolonged membrane rupture, multiple vaginal
examinations and prolonged labor.

15(31.9%)

Antibiotic prophylaxis is one of the most significant
protective factors in decreasing SSL'™ It is
recommended for all cesarean deliveries though
role of timing of administration remains
controversial. In our study all patients received
prophylaxis antibiotics, 68% prior to surgery and
rest during surgery.

CONCLUSION

SSI after a cesarean section is a commonly faced
complication. The commonly associated risk factors
are maternal age, emergency procedures, prolonged
membrane rupture, multiple vaginal examinations,
malnutrition and the experience of surgeon.
Identification of risk factors, formulation of
infection control strategies and their periodic
review should be done to curb the increasing
menace of SSI.
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