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Abstract

Background: Cesarean delivery is one of the most common
surgical procedures performed by obstetricians. Infectious
morbidity after cesarean delivery can have a tremendous
impact on the postpartum woman's return to normal function
and her ability to care for her baby. Despite the widespread
use of prophylactic antibiotics, post-operative infectious
morbidity still complicates cesarean deliveries [1]. Wound
irrigation with povidone-iodine, an antiseptic solution, may
be useful for reducing infection, but it is of uncertain efficacy
and risk. Povidone-iodine irrigation is a simple and inexpensive
solution with the potential to prevent surgical site infection
1.

Patients and Methods: This study was a randomized
controlled prospective study in Assiut University Women's
Health Hospital on women undergoing cesarean delivery in
the period from November 2015 to September 2016. Study
group (Group A) the subcutaneous tissue was swabbed with

10cc of undiluted 10% povidone iodine and was not mobbed.
Group B; no swabbing.

Aim of Study: To assess the efficacy of subcutaneous
swabbing of cesarean section wounds with povidone iodine
to prevent post-operative wound infection.

Results: In our study, there was no statistically significant
difference in personal and clinical history as regarding age,
education, residence, urgency of cesarean section, presence
of labor, gravidity, number of abortion but there was a statistical
difference between the study groups in number of living
children and number of previous cesarean section. There was
no statistically significant difference in clinical examination
as regarding BP, temperature, gestational age, presentation,
presence of tender scar and rupture of membranes. There was
a statistical difference between the study groups in pulse.
There was a statistical difference between the study groups
in investigations as regarding WBCs, estimated fetal weight
and amniotic fluid index but there was a statistical difference
in HB and platlets. There was no statistically significant
difference in the operative data as regarding visceral and
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parietal peritoneal closure and duration of the procedure but
there was a statistical difference in the level of the surgeon.
There was no statistical difference between the study groups
in presence of post-operative infection.

Conclusion: There was no benefit of subcutaneous tissue
swabbing with povidone iodine in decreasing wound infection
following cesarean section.

Key Words: Cesarean section — Wound infection — Povidone
iodine.

Introduction

CESAREAN delivery defines the birth via the
abdominal route [3]. From 1970 to 2010, the cesar-
ean delivery rate in the United States rose from
4.5 percent of all deliveries to 32.8 percent [4].In
Egypt the rate of cesarean delivery is 51.8% of all
deliveries [5].

Cesarean delivery is one of the most common
surgical procedures performed by obstetricians.
Infectious morbidity after cesarean delivery can
have a tremendous impact on the postpartum wom-
an's return to normal function and her ability to
care for her baby. Despite the widespread use of
prophylactic antibiotics, post-operative infectious
morbidity still complicates cesarean deliveries [1].

Wound infection is an infrequent but serious
complication of surgery. Post-operative infection
often requires repeat surgery and prolonged hospi-
talization, and it may compromise ultimate surgical
outcomes [6].

If prophylactic antimicrobials are given, the
incidence of abdominal wound infection following
cesarean delivery ranges from 2 to 10 percent
depending on risk factors [7,8].
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Numerous good quality trials have proved that
asingle dose of an antimicrobial agent given at
the time of cesarean delivery significantly decreases
infection morbidity [9].

Wound irrigation with povidone-iodine, an
antiseptic solution, may be useful for reducing
infection, but it is of uncertain efficacy and risk.
Povidone-iodine irrigation is a simple and inex-
pensive solution with the potential to prevent
surgical siteinfection [2].

Multiple studies investigated the use of povi-
done-iodine irrigation in multiple types of surgery.
The infection rate was 2.9% in the treatment group
and 15. 1% in the control group (p<0.001). The
treatment group did not experience any interference
with wound healing or adverse reactions [2].

Povidone-iodine (Betadine) isan antiseptic
solution consisting of polyvinylpyrrolidone with
water, iodide and 1% available iodine; it has bac-
tericidal ability against alarge array of pathogens
[10] . Although avast amount of literature exists
regarding its use as atopical antibacterical agent
in surgery, its use as a prophylactic irrigation
solution against surgical site infection has been
examined to alesser degree [2].

The aim of the study is to assess the efficacy
of subcutaneous swabbing of cesarean section
wounds with povidone iodine to prevent postoper-
ative wound infection.

Patients and M ethods

This study was conducted in Assiut University
Women's Health Hospital including women under-
going cesarean delivery.

Sudy design:

Two armed randomized controlled clinical trial.
The study has 2 groups. Group A in which the
subcutaneous tissue will be swabbed with 10cc of
undiluted 10% povidone iodine and will not be
mobbed. Group B; no swabbing.

Inclusion criteria: All women who were admit-
ted to labor ward either for elective or emergent;
first time or repeat cesarean delivery.

Exclusion criteria: Women with prolonged
rupture of membranes more than 12 hours, women
with morbid obesity with BMI >35, women with
diabetes, hypertension or anemiawith haemoglbin
<10, women on corticosteroid therapy, women

with intraoperative heamorrhage or hematoma
formation, women alergic to betadine, the cesarean
section which duration exceed one hour or associ-
ated with other surgical procedure.

Patients enrollment:

L adies coming to emergency room or outpatient
clinic for cesarean section were interviewed for
feasibility to be enrolled in this study. The aim of
the study and the procedure were explained to
every woman in both verbal and written manner.
Written or verbal consent was obtained according
to patient education.

Pre-operative assessment: All patients under-
went full history taking and clinical examination
to ensure the diagnosis, indication of CS and to
ensure that they comply with the inclusion and
exclusion criteria

All participating women underwent the following:

History taking regarding age, menstrua history,
and obstetric history (gravidity, parity, nature of
previous deliveries), general examination including
weight, height, pulse, blood pressure, temperature,
cardiac and chest examination to exclude any
significant maternal disease, abdominal examina-
tion to detect fetal movement, scar of previous
operations, fundal level, fetal lie and position,
sterile speculum examination to diagnose rupture
of membranes, complete blood picture, urine anal-
ysis and random blood sugar were done to all the
patients.

Operative technique: Spinal anesthesiawas
utilized in all patients. Pre-operative single dose
prophylactic antibiotics (Cefazolin 1g) were given
to the patients on induction of anesthesia. Insertion
of urinary catheter under complete aseptic condi-
tions. Skin antisepsis with usual antiseptic solution
(povidone iodine), draping with sterile covers.
Opening skin by Pfannstiel incision, opening the
anterior abdominal wall in layers, opening the
uterus by sharp incision, delivery of the fetus,
Spontaneous delivery of the placenta, closure of
uterus in two layers, insuring homeostasis, closure
of anterior abdomina wall in layers; the same type
of suturing material; vicryl Nol was used in rectus
Sheath, the subcutaneous tissue was closed, the
same type of suturing material; vicryl NO 2/0 was
used in subcutaneous tissue and skin.

Group allocation: Before closure of the subcu-
taneous tissue the patients were randomized into
two groups: Group A (study group); the subcuta-
neous tissue was swabbed with 10cc of undiluted
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10% povidone iodine and was not mobbed and
group B (control group); no swabbing was done.

Post-operative care and patient discharge: In
the first hour after an uncomplicated cesarean
section, the patient was monitored closely in the
postpartum ward where urine output, pulse, blood
pressure, respirations, and any evidence of bleeding
can be closely observed. Once any nausea has
abated, the patient was encouraged to take fluids
orally and she can eat when she felt hungry. Early
ambulation; getting the patient out of bed as soon
as regional anesthesia had worn off was encouraged.
The urinary catheter was removed 12 hours post-
operatively unless thiswas be in the evening in
which case it was removed in the following morn-

ing.

Wound care: The dressing was removed 24
hours after the caesarean section, specific monitor-
ing for fever, the wound was assesed for signs of
infection (such asincreasing pain, redness, hotness,
tenderness, oazing or discharge, separation or
dehiscence), gentle cleaning and drying of the
wound daily, the patients were discharged 24 hours
post-operatively.

Patients follow-up: Patients were followed-up
in the outpatient clinic while came to remove the
stitches and a month later, patients who had their
stitches removed outside the hospital were fol-
lowed-up by telephone for symptoms of post-
operative wound infection and were asked to come
and meet the researcher if any suspension existed.
Patients who had any signs of infection were seen
daily until complete wound healing was obtained.

Outcome: The study outcome was to detect and
record the incidence of surgical wound infection
in both groups. It is a composite outcome with
presence of any of the following was considered
infection; induration , swelling of the wound edges,
discharge of pus or wound dehiscence [11], purulent
drainage with or without laboratory confirmation,
from the superficial incision, pain or tenderness
with redness, or heat, superficial incision being
deliberately opened by surgeon [12] . The presence
of infection means the presence of two or more of
the following signs: (Fever, hotness, redness, ten-
derness, induration) or one or more of the following
signs: (Swelling, ooze, discharge, dehiscence).

Sample size estimation: It was calculated that
299 patients are required in each arm to detect a
5% difference (from 2% to 7%) in wound infection

3945

rate between study and control groups respectively
using PS program.

Satistical analysis:

Datawas collected, coded then, analyzed by
computer software SPSS (statistical program for
social science Version 16) as follows; numerical
variables were expressed as mean or median when-
ever appropriate, categorical variables were pre-
sented as number of cases and percentage, Chi-
sgquare test was used to compare categorical varia-
bles between groups (fisher's exact if numbersin
any column below 5), between groups comparison
of contineous variables was performed by unpaired
test (student's test) if they show normal distribution
or ManWhitney test if they show non parametric
distribution. Pearson correlation test was used for
detection of correlation between variables, differ-
ence in variables was expressed by p-value (>0.05
isnon significant, <0.05 is significant, and <0.001
is highly significant.

Results

This study included women undergoing cesar-
ean delivery in the Women Health Hospital, Assuit
University in the period from November 2015 to
September 2016. There were 695 women eligible
for the study 350 women in group A and 345 in
group B. There were 51 women lost in follow-up
either in first or second visit from group A and 46
women lost from group B. The net result was 598
women included in our analysis (299 in each
group). There was no statistically significant dif-
ferencein personal and clinical history as regarding
age, education, residence, urgency of cesarean
section, presence of labor, gravidity, number of
abortion but there was a statistical difference be-
tween the study groups in number of living children
and number of previous cesarean section. There
was no statistically significant differencein clinical
examination as regarding BP, temperature, gesta-
tional age, presentation, presence of tender scar
and rupture of membranes. There was a statistical
difference between the study groupsin pulse. There
was a statistical difference between the study
groups in investigations as regarding WBCs, esti-
mated fetal weight and amniotic fluid index but
there was a statistical difference in HB and platlets.
There was no statistically significant differencein
the operative data as regarding visceral and parietal
peritoneal closure and duration of the procedure
but there was a statistical differencein the level
of the surgeon. There was no statistically significant
difference between the study groups in presence
of post-operative infection.
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There was a statistical difference in the level
of the surgeon (as the infection rate was higher in
cesarean sections done by specialists) and in women
with rupture of membranes.

695 patients

fullfill crieteria
350 group A 345 group B |
S51lostin || 299 included 46 lost in || 299 included
follow-up || in our analysis follow-up [| in our analysis

Fig. (1): Patient enrollment.
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Fig. (2): The presence of either infection.

Table (1): Personal and clinical history.

Table (2): Examinations.

Betadine Control D-
(n=299) (n=299) value
Pulse: 0.039%*
Mean = SD 86.20t4.4  85.5%t4.6
Range 72.0-97.0 70.0-95.0
Systolic BP (mm Hg): 0.110
Mean £ SD 111.5£59  110.6£7.2
Range 100.0-130.0 100.0-130.0
Diastolic BP (mm Hg): 0.142
Mean = SD 70.7£591  70.0+6.3
Range 60.0-80.0  60.0-80.0
Temperature (c): 0.501
Mean = SD 36.9910.07 36.9910.04
Range 36.0-37.2  36.6-37.0
Gestational age (weeks): 0.496
Mean = SD 39.1%1.1 39.0£2.4
Range 38.0-40.0  37.0-40.0
Presentation: No. (%): 0.321
Cephalic 288 (96.3 %) 291 (97.3%)
Breech I 3.7%) 8 (2.7%)
Tender scar: No. (%): 0.584
Yes 32 (10.7%) 27 (9%)
No 267 (89.3%) 272 (91.0%)

Rupture of membranes: No. (%):
Yes
No

0.1
37 (124%) 49 (16.4%)
262 (87.6%) 250 (83.6%)

Table (3): Investigations.

Betadine Control
(n=299) (n=299) p-
value
No. % No. %
Age: (vears): 0.926
Mean = SD 26.4+5.1 26.4%4.6
Range 15.0-40.0 16.0-40.0
Education: 0.907
No 186 62.2 178 59.5
Primary 11 3.7 12 4
Preparatory 17 5.7 20 6.7
Secondary 78 26 84 28
College 7 23 5 1.7
Residence: 0.301
Rural 204 68.2 191 63.9
Urban 95 31.8 108 36.1
Urgent or elective: 0.463
Elective 218 72.9 220 73.6
Urgent 81 27 79 26.4
Labour: 0.463
Not in labour 218 72.9 220 73.6
In labour 81 27 79 26.4
Gravidity 2.93%1.8 2.96+1.7 0.496
FTD 1.7£1.4 1.7£1.5 0.912
No. of abortion 0.2410.72 0.25£0.6 0.323
No. of living children 1.66+1.46 1.69£1.5 0.016*
No. of cesarean section 1£1 0.96£0.97 0.047*

Betadine (n=299) Control (n=299)  p-value
Hb (gm%):
Mean £ SD 11.72£0.56 11.59+0.57 0.006*
Range 10.3-13.0 10.2-12.7
WBCs:
Mean + SD 6.94£0.88 6.8710.81 0.290
Range 42-11.7 5.3-9.5
PLT:
Mean + SD 262%51.167 248+55.575 0.002*
Range 158.4-450.0 128.2-400.0
EFW (kg):
Mean + SD 3.509t1.216 3.53610.720 0.720
Range 2.3-4.4 2.5-4.5
AFI: No. (%):
Average 223 (74.6%) 203 (67.9%) 0.336
Decreased 76 (25.4%) 96 (32.1%)
Table (4): Operative data.
Betadine Control
(n=299) (n=299) pP-
value
No. % No. %
Level of surgeon:
Resident 284 94.9 268 89.6 0.02*
Specialist 15 5.1 31 10.4
Visceral perit closure:
Yes 287 95.9 282 94.3 0.3 89
No 12 4.1 17 5.7
Parietal perit. closure:
Yes 290 97 284 95 0.348
No 9 3 15 5
Duration: (min):
Mean + SD 33.59%5.57 33.57%5.46 0.969
Range 20.0-49.0 20.0-48.0
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Table (5): First visit. Table (8): Multiple logistic regression analysis.
Betadine Control 95% C.L
(n=299) (n=299) p- p-value OR
value Lower  Upper
No. % No. % -
Level of surgeon (resident) 0.014* 0.408 0.200 0.835
Temperature (c): Rupture of membranes 0.015* 2.059 1.153 3.678
Mean + SD 37.03+0.18 37.04%0.19 0.588 Group (Betadine) 0.426 1.214  0.753 1.957
Range 36.5-38.0 36.0-38.0 Constant 0.001 0282
Redness 16 5.4 21 7 0.249
Hotness 13 43 18 6 0.461 . .
Discussion
Tenderness 17 5.7 21 7 0.616
Induration 2 4 14 47 0.842 The study found an overall rate of CS wound
Swelling 9 3.0 14 47 0.396 infection of 13.7%.
f flui 23 . 38 127 0.028* o . .
Qoze of serous fluid 77 The overall incidence of post-operative infection
Discharge of pus 8 2.7 8 27 : in group A was 12% and 15.4% in group B but this
Dehiscence 7 23 4 13 0.545 difference was not statistically significant. The
Infection 32 107 41 137 0318 presence of rupture of membranes was associated
Fever (Temp >37.5) g 2.7 9 30 | with a significant increase in the risk of CS infection
and surgery done by residents was associated with
Infection score: significantly less risk of infection
Mean + SD 0.51£1.6 0.67+1.8 0.254 g y ’
Median (range) 0.0 (0.0-11.0) 0.0 (0.0-10.0)

- There was a statistically significant difference in the presence of
00ze.

Table (6): Second visit.

Betadine Control
(n=299) (n=299) p-
value
No. % No. %
Temperature:
Mean = SD 36.9+0.03 37.00£0.01 0.194
Range 36.5-37.0 36.9-37.1
Redness 0 0.0 3 | 0.249
Hotness 0 0.0 1 0.3 0.5
Tenderness 1 0.3 | 0.3 -
Induration 0 0.0 1 0.3 0.5
Swelling 0 0.0 | 0.3 0.5
Ooze 3 1 5 1.7 0.505
Discharge 3 1 3 1
Dehiscence 3 1 1 0.3 0.374
Infection 2 0.7 5 1.7 0.287
Fever 0 0.0 0 0.0 -
Infection score:
Mean * SD 0.064%0.63 0.084%0.75 0.725
Median (range) 0.0 (0.00-7.0) 0.0 (0.00-11.00)

There was no statistically significant difference.

Table (7): Presence of either first or second visit infection.

Betadine Control
Presence of (n=269) (n=269) p-
either infection value
No. % No. %
Infection 36 12.0 46 154 0.285
No infection 263 87.0 253 84.0

There was no statistically significant difference.

Study strengths and limitations:

Random assignment and blinding of the patients
to the assigned group is a point of strength. There
was also a representative control group for evalu-
ation. We used standard outcome measures by
using the CDC definition of surgical site infection.

However, the investigator was not blinded to
the assigned group as she had to do the majority
of these surgeries. Due to financial restrictions,
culture of wound could not be done.

In this study the overall rate of post cesarean
infection was 13.7% which is consistent with a
prospective cohort study for infection predictors
where the overall rate of post cesarean infection
was 12.4% [13] and another prospective study with
an overall rate 13.9% [14].

However, post-cesarean infection rate was re-
ported to vary from 1.1 to 25% in different studies,
but comparison is difficult because of different
populations, definitions, classifications and obser-
vation time [8,15-20] .

Regarding level of surgeon, studies concluded
that surgeons were responsible for their wound
infection rates and the predisposition for succeeding
wound infection was laid in the operating room
[21].0One study reported that registrars had signif-
icantly worse infection rates than consultant but
also more infection rate than senior house officer
[22].Another study found the overall infection rate
for registrars and consultants operating on clinic
patients, was double that for consultants operating
on private patients [23]. This means that other
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factors may have contributed to the difference in
CSinfection risk. Asthis was not the main scope
of research, we did not collect data on these factors
e.g. number of personnel in the OR and surgical

competence [24].

Although ROM was not prolonged in this study
(not more than 12 hours) it was found to statistically
significantly increase SSI after CS. Multiple studies
found that presence of rupture of membranesis
significantly associated with incidence of post-
cesarean infection [25-27]. Nielsen and Hokegérd,
1982 found that duration of ruptured membranes
prior to operation is significantly associated with
incidence of infection (p lessthan 0.001) [13]. This
means that rupture of membranes per se regardless
of the duration can be arisk for CSinfection. The
presence of genital infection is a predisposing
factor for rupture of membranes [28,29] . These
organisms may ascend after rupture of membranes
to the uterus causing endometritis or wound infec-
tion.

The fact that povidone iodine use peroperative
reduces CS infection was previoudly reported in
general surgery in multiple systematic reviews
[2,30] . They found povidone-iodine irrigation to be
significantly more effective at preventing surgical
site infection than the comparison interventions of
saline, water or noirrigation. It isto be mentioned
that they included clean, partially contaminated
and contaminated surgeries.

The lack of a statistically significant difference
between the two study groups in our study was
reported by others [31,32] . In thefirst study, betadine
applied after closure of the fascia was not statisti-
cally significantly higher than no irrigation but
they included all women €ligible for cesarean
section unless they were allergic to betadine [31].
In the second study, no difference between betadine
and another antiseptic chlorhexidine in surgical
site infection in elective cesarean section [32]. This
means that the addition of povidone iodine before
wound closure confers no added benefit in the
reduction of surgical site infection following low
infection risk cesarean section.

Conclusion:

There was no benefit of subcutaneous tissue
swabbing with povidone iodine in decreasing
wound infection following cesarean section.

Recommendations:

Recommendations for research: Auditing the
implementation of interventions that reduce cesar-
ean section rate, assessment of the operating room

environment and compliance of different staff with
infection control measures, assessment of surgical
competence of the staff performing CS to evaluate
the infection reducing measures, microbiological
investigation of lower genital tract and intra amni-
otic spaces of women with recent rupture of mem-
branes as the mere rupture of membranes was
associated with increased risk of CSinfection.

Recommendations for practice: The department
must adopt interventions that reduce CSrate, train-
ing and refresher training of the operating room
staff to infection control measures in operating
room, regular assessment on the job of surgeons
performance of essential procedures such as CS,
patient with premature rupture of membranes
should undergoe survillance for infection.
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