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ABSTRACT

Objective: The single most important risk factor for postpartum endometritis is cesarean delivery. Aim: This study aimed to
evaluate the effect of prophylactic preoperative nursing interventions on prevention of endometritis among women undergoing
elective caesarean delivery.
Methods: Setting: This study was conducted in Operating Rooms, Postnatal Wards and Clinics of the Obstetrics and Gynecology
Department at Mansoura University Hospital. Study Design: A randomized controlled clinical trial was utilized. Sample: A
purposive sample of 150 parturient women undergoing elective cesarean section were randomly chosen according to inclusion
criteria and then divided into three equal groups of 50 parturient women. Group one the control group received routine preoperative
abdominal and thigh scrub with 10% Povidone Iodine and taken standard antibiotic regiment. There were two intervention groups;
Group two participants received vaginal washing with 0.9% saline solution and group three participants received vaginal washing
with 10% Povidone–iodine solution in addition to routine preoperative care.
Results: The findings of this study revealed that the risk of developing post-elective caesarean delivery endometritis was
significantly lower in the intervention groups compared to the control group (P < .05).
Conclusions: Vaginal washing with Povidone-iodine or saline solution immediately prior cesarean delivery significantly reduces
the rate of post-elective caesarean delivery endometritis. Recommendation: Vaginal washing immediately prior to cesarean
delivery should be a routine care to reduce the risk of postpartum endometritis.
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1. INTRODUCTION

Caesarean section (CS) defined as a surgical procedure in
which delivery is performed through an incision of the ab-
domen and the uterus. CS continues to be the surgery most
often performed in obstetric.[1] Even though the rate of CS
varies from one country to another the overall rate continues
to rise from 5% to 35%.[2] Despite the WHO recommenda-

tion that CS rate should not exceed 10%-15% of all deliveries,
the rate in USA reaches 32.9%,[3, 4] while in Egypt it reaches
52% and 65.5%, in Dakahlia.[5] CS save lives of plenty of
women and babies but when it performed without medical
need, CS can lead to maternal morbidity.[6]

The most common maternal morbidity arising from CS is
infection.[7] In fact, cesarean delivery is the most significant
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risk factor for postpartum infection.[8] Postpartum infec-
tion has been shown to be eight-folds higher after surgical
delivery than after normal delivery.[9]

The most common post CS maternal infectious morbidity
involve any febrile morbidity resulting from a surgical site
infection (SSI), endometritis or sepsis.[10]

Postpartum febrile morbidity is defined as an oral temper-
ature of more than or equal to 38.0 degrees Celsius on any
two days of the first ten days after delivery, exclusive of the
immediate twenty four hours. Post CS (SSI) is diagnosed
if any of two of the following findings is present; purulent
discharge from the wound, wound cellulitis (erythema and
warmth at the margins of the wound, skin quite tender to the
touch).[11]

Postpartum endometritis is a clinical condition which usually
includes uterine fundal tenderness, prurulent lochia or fever
requiring antibiotic therapy. Post-cesarean endometritis is
a result of an invasion of vaginal and cervical bacteria into
the upper genital tract that infects the uterus.[12] Preoperative
vaginal washing with an antiseptic solution or an antimicro-
bial agent is a routine prophylactic nursing intervention that
had been performed before many gynecological procedures
to prevent post-procedure infection, but it is not a standard
care before CS.[13] There is an evidence that pre-operative
vaginal washing before CS decrease the invasion of vaginal
bacteria and microorganisms.[14]

There are many strategies to reduce post CS endometritis
such as preoperative abdominal scrub, the use of antibiotics,
washing the vagina with antiseptic solutions as well as the
antiseptic technique during CS.[15] Studies have shown that
vaginal washing with povidone-iodine (PI) before obstetric
surgery, such as CS, reduces postoperative infections how-
ever it may be an irritant to the skin. Other studies suggest
vaginal washing with normal saline solution, which is used
as an intravenous isotonic infusion and as a wound cleanser,
and is effective in cleaning normal tissue without harm, un-
like many stronger antiseptics. It is a readily available and
an inexpensive agent in comparison to povidone iodine.[13]

Therefore, this study was employed to evaluate the effect
of prophylactic preoperative nursing interventions (vaginal
washing with 0.9% saline solution or vaginal washing with
10% povidone iodine) on the prevention of endometritis
among women undergoing elective caesarean delivery.

1.1 Significance of the study
Post cesarean delivery endometritis has an alarming impact
on the postpartum woman resumption to normal functioning
and provision of newborn care. Despite the routine use of
prophylactic antibiotics, there are one in 10 women may de-

velop post CS infectious morbidity resulting in a prolonged
hospital stay that increases the cost for both the affected
woman and the health care system.[16]

1.2 Aim of this study
This study aimed to evaluate the effect of prophylactic pre-
operative nursing interventions (vaginal washing with 0.9%
saline solution or with 10% Povidone iodine) on prevention
of endometritis among women undergoing elective caesarean
delivery.

1.3 Hypothesis
Applying of prophylactic pre-operative nursing interventions
(vaginal washing with 0.9% saline solution or with 10% Povi-
done iodine) will be effective than routine preoperative care
on prevention of endometritis among women undergoing
elective caesarean delivery.

2. SUBJECTS AND METHODS

2.1 Study design
A randomized controlled trial was utilized.

2.2 Study setting
This study was conducted in Operating Rooms, Postnatal
Wards and Clinics of the Obstetrics and Gynecology Depart-
ment at Mansoura University Hospitals.

2.3 Sampling
A purposive sample of one hundred and fifty parturient
women undergoing to operating room to perform elective
cesarean section and being at low-risk for postpartum in-
fections during the period from September 2015 to March
2016.

2.4 Sample size
A previously performed study (Guzman et al., 2002) found
that post-cesarean endometritis reduced for parturient women
who were vaginally prepared with povidone-iodine or saline
solution prior to cesarean delivery (P < .04). On the basis
of these data, to keep a specific margin of error of 5% with
a confidence level of 95%, approximately a total number
of 147 parturient women needed for this study. Since the
women were divided into three groups the number was 150
women, 50 in each group; the control group (Group one)
received the routine preoperative abdominal and thigh scrub
with 10% PI and taken standard antibiotic regiment; the in-
tervention groups which include vaginal washing with 0.9%
saline solution group (Group two) and vaginal washing with
10% PI solution group (Group three) also the intervention
groups received the routine preoperative care.
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2.5 Randomization
Researchers obtained informed consent from all eligible
women and provided adequate information about the trial.
Eligible subjects were randomly assigned into three groups.
Randomization was carried out using a numbered patient’
name list. Even numbers recruited to the control group
(Group one) and odd numbers recruited to the intervention
groups starting with vaginal washing with saline solution
group (Group two) until be completed then complete the
vaginal washing with PI group (Group three).

2.6 Inclusion criteria
Women were chosen according to the following criteria:

• Women aged 20-40 years
• Primipara
• Single fetus
• Undergoing for elective cesarean section
• Healthy women free from any medical, infectious, ob-

stetrical and gynecological diseases

2.7 Exclusion criteria
• Povidone-iodine hypersensitivity
• Emergency caesarean

2.8 Tools of data collection: Two tools were used in data
collection

Tool I. Structured interviewing questionnaire
Was developed and filled by the researcher at first interview
with the parturient woman at the operating room. It con-
sists of two parts; the first part describes socio-demographic
characteristics, medical, infectious, surgical, obstetrical and
gynecological history. While the second part includes tem-
perature record, state of the wound and length of hospital
stay.

Tool II. Follow up sheet (checklist)
This tool was developed and filled by the researcher on the
7th day postpartum (first follow-up) and secondly on the
second week (the second follow-up) postpartum. It includes
the following items: 1) Wounds condition; 2) Signs and
symptoms of postpartum endometritis such as (fever, uterine
fundal tenderness, or purulent lochia).

Tools validity
Tools submitted to 3 experts in the field of maternity nursing
and obstetrics medicine to test the content validity and the
considered modifications were carried out by rephrasing of
some sentences according to the experts’ judgment on clarity
of sentences and appropriateness of the content.

2.9 Ethical considerations of the study
Ethical approval and official permission were obtained from
Research Ethics Committee, Faculty of Nursing, and Man-
soura University. The researchers introduced themselves to
the participants who met the inclusion criteria and an in-
formed consent was obtained from them after explaining
the purpose of the study. The participants were reassured
about the confidentiality of the obtained information and
were knowledgeable that the participation is voluntary and
they can withdraw from the study at any time.

2.10 Pilot study phase
The pilot study was carried out on 15 parturient women; 5
from each group and they were excluded from the total sam-
ple. It was done to evaluate the clarity and applicability of
the tools of data collection.

2.11 Field of work
I. At the waiting room for the operation: Participants’ con-
sent and history were obtained and initial assessment was
performed.

II. At the operating room: After randomization all groups put
on dorsal recumbent position and received routine abdominal
and thigh scrub with 10% Povidone iodine and administered
standard antibiotic regiment.

• The control group did not receive any vaginal washing
just the routine preoperative care (abdominal and thigh
scrub with 10% Povidone Iodine and administered
standard antibiotic regiment).

• The intervention groups received vaginal washing for
30 seconds by using gauze soaked in 10% Povidone-
iodine solution or in 0.9% saline solution by rotating
movements (360◦C) from the upper part of vagina to
the outlet.

III. At recovery room and postnatal ward: Postpartum care
for the first 24 hours at the postpartum ward was the same
for all groups; vital signs assessment each four hours, Foley
catheter removal according to the policy of the department,
signs of wound infection detection (swelling, discharge, ery-
thema, or tenderness), lochia, and uterine involution assess-
ment.

IV. Postnatal evaluation: Two postnatal follow-up visits were
done; the first after one week and the second after two weeks
postoperative for assessment of the following:

• Fever
• Endometritis
• Wound infection
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2.12 Limitations of the study
Lack of national and international studies related to the effect
of saline on prevention of post cesarean section endometritis.

2.13 Statistical analysis
All statistical analyses were performed using SPSS for win-
dows version 20.0 (SPSS, Chicago, IL). Continuous data
were expressed as mean ± standard deviation (SD), while cat-
egorical data were expressed in number and percentage. The

differences between two groups or more were determined
using independent samples student’s t test for variables with
continuous data or chi-square test for variables containing
categorical data. Statistical significance was set at P < .05.

3. RESULTS
Table 1 shows that the basic difference among the three
groups as regards to age, gestational age and duration of
operation were insignificant.

Table 1. Comparison of age, gestational age and operative duration among the control, saline solution and povidone–iodine
solution groups

 

 

Items Control Group 
Intervention Groups 

t test 
Saline solution Group Povidone-iodine solution Group 

Age (years) 29.0 ± 5.4 27.2 ± 4.9 28.8 ± 5.1 
P1 = .084 
P2 = .849 
P3 = .113 

Gestational age 
(weeks) 

36.9 ± 2.5 36.7 ± 2.1 36.5 ± 2 
P1 = .666 
P2 = .379 
P3 = .627 

Operative duration 
(minutes) 

34.6 ± 8.4 32.9 ± 11.5 30.9 ± 11.5 
P1 = .401 
P2 = .069 
P3 = .387 

P1: Comparison between the control group and the Saline solution group; P2: Comparison between the control group and the Povidone–Iodine solution group; P3: 
Comparison between the Saline solution group and the Povidone – Iodine solution group. 

 

Table 2 demonstrates the post-cesarean operation outcomes
among the control and the intervention groups. After the first
and the second postnatal follow-up, the rate of endometritis,

fever and wound infection were significantly more frequent
in the control group as compared to the saline solution group
and the povidone–iodine solution group (P1& P2 < .05).

Table 2. Comparison of post-cesarean outcomes among the control, saline solution and povidone–iodine solution groups
 

 

Items 
Control Group 

 

Intervention Groups 
Chi square 
test 

Saline Solution Group 
 

Povidone-Iodine Solution Group 

n % n % n % 

First postnatal follow-up          

Endometritis  8 16  1 2  2 4 
P1 = .014 
P2 = .046 
P3 = .557 

Fever   9 18  1 2  2 4 
P1 = .008 
P2 = .025 
P3 = .557 

Wound infection 7 14  0 0  1 2 
P1 = .006 
P2 = .027 
P3 = .315 

Second postnatal follow-up          

Endometritis 7 14  0 0  1 2 
P1 = .006 
P2 = .027 
P3 = .315 

Fever 8 16  0 0  1 2 
P1 = .003 
P2 = .012 
P3 = .315 

Wound infection 7 14  0 0  0 0 
P1 = .006 
P2 = .006 
P3 = 1.000 
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As shown in Figure 1, the post-operative stay was signifi-
cantly longer in the control group than the saline solution
group (4.7 ± 2.4 versus 2.4 ± 0.9 days, P1 < .001), and
was significantly longer in the control group than the povi-

done–iodine solution group (4.7 ± 2.4 versus 2.6 ± 1.1
days, P2 < .001) whereas the difference of length of hospital
stays did not differ significantly between the two intervention
groups.

Figure 1. Comparison of length of hospital stay among the control, saline solution and povidone–iodine solution groups

4. DISCUSSION
This study aimed to evaluate the effect of prophylactic pre-
operative nursing interventions (vaginal washing with 0.9%
saline solution or with 10% Povidone iodine) on preven-
tion of endometritis among women undergoing elective cae-
sarean delivery. The aim was achieved through the present
study findings which revealed that the intervention groups;
Group (two) vaginal washing with 0.9% saline solution &
group (three) vaginal washing with 10% Povidone-iodine
had statistically significantly differences in the prevention of
post-elective caesarean delivery endometritis than the control
group (Group one).

The study finding is supported by seven randomized trials
involving 2,635 women conducted from 2005 to 2012 in
Iran, Pakistan, Turkey and the USA. All trials compared
preoperative vaginal washing with povidone-iodine solution
with no vaginal washing in six trials and one trial with pre-
operative vaginal washing with saline solution.[7, 16] Such
studies findings revealed that the incidence of post-caesarean
endometritis significantly decreased in those subjects who
scrubbed with both abdominal and vaginal with povidone-
iodine, compared with those who received a standard abdom-
inal scrub alone. Consistent with this finding a randomized
controlled trial in USA on 160 parturient women with ce-
sarean section were randomized to vaginal washing with
either Povidone-Iodine (n = 80) or saline (n = 80). Such
study result revealed that vaginal preparation before cesarean
delivery significantly reduces the incidence of post-cesarean
endometritis but not affects wound infection.[17]

Also another study carried out by Yildirim et al.[18] sup-
ported the research finding by evaluating the effect of vaginal

preparation with povidone-iodine prior to caesarean delivery
on the incidence of postpartum endometritis through a ran-
domized controlled trial on 334 women with povidone-iodine
vaginal cleansing and 336 women with no vaginal cleans-
ing. The randomized controlled trial reported that vaginal
preparation with povidone-iodine solution immediately prior
to a caesarean delivery reduces the risk of post-operative
endometritis.

Contradict, other studies had been done by Haas et al. and
Reid et al.[19, 20] did not show any statistically significant
difference in post caesarean fever, endometritis or wound
infection. This contradiction due to the various risk fac-
tors for developing postpartum endometritis among women
undergoing elective caesarean delivery such as the use of
internal monitors, cervical dilatation at the time of caesarean
section, prolonged labour, prolonged rupture of membranes
and maternal sever anemia.

The study finding revealed that parturient women with elec-
tive cesarean section who expose to vaginal cleansing with
0.9% saline solution or with 10% Povidone-Iodine exhibit
lesser postpartum infections than women in the control group.
Parallel with this finding, many reports in the literature
proved that the mechanical cleansing of the vagina, not only
the use of an antiseptic solution, is responsible for the efficacy
of vaginal preparations such as a recent report by Amstey
et al.[21] proved that, saline solution can be effective on the
prevention of postoperative infections after vaginal surgery
as effective as Povidone-Iodine. While other cohort study
by Lewis et al.[22] had been compared the postoperative in-
fection rates between either povidone-iodine or diluted baby
shampoo in normal saline vaginal cleansing before gyneco-
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logical surgery on 96 women with Povidone-iodine vaginal
cleansing and 153 women with diluted baby shampoo in
normal saline vaginal cleansing. The cohort study proved
that the Baby shampoo which is diluted in 0.9% normal
saline solution is preferable than 10% Povidone-Iodine in
vaginal cleansing before gynecological procedures because it
has minimal vaginal irritation and is cheaper than Povidone-
Iodine.

Consistent with this finding, other researches[23] had been
conducted in Swedish to evaluate whether pre-opertaive vagi-
nal cleansing reduces the risk of postoperative infection after
abdominal total hysterectomy or not; They revealed that vagi-
nal cleansing with chlorhexidine solution did not reduce the
risk of postoperative infections, whereas vaginal cleansing
with saline solution reduces the risk for postoperative infec-
tious morbidity. Saline solution is used as an intravenous
isotonic infusion and for cleaning wounds. It is a mild but
an effective cleaning agent and don’t harm normal tissue,
unlike many stronger antiseptics. It is available, non-irritant,
not causing vaginal mucosal coloration and inexpensive in
comparison to Povidone-Iodine.

The study finding indicates that the postoperative hospital
length of stay for the control group differ significantly than
the intervention groups. But this result is inconsistent with
other researchers in Egypt[24] who had evaluated the effect
of cleansing birth canal pre-normal delivery with an anti-
septic solution on the occurrence of maternal and newborn
infections; they revealed that there is no statistical significant
difference between the control and intervention groups on
the hospital stays. This contradiction is due to the difference
in the hospital stays between normal and cesarean section
deliveries.

5. CONCLUSION
Vaginal washing with Povidone-iodine or saline solutions im-
mediately prior cesarean section significantly reduces the rate

of postoperative endometritis, fever and wound infection.

6. RECOMMENDATION

(1) Future study about the effect of vulval washing with
normal saline solution on prevention of post-elective
cesarean delivery endometritis.

(2) Vaginal washing immediately prior cesarean delivery
should be a routine care to reduce the risk of postpar-
tum endometritis.

(3) Saline solution should be used as an alternative to
Povidone- iodine for vaginal cleansing because it is a
non-irritant, an inexpensive and a mild detergent.

7. OPERATIONAL DEFINITION

(1) Prophylactic nursing interventions: Are vaginal wash-
ing with saline solution or vaginal washing with Povi-
done–iodine solution in addition to routine preopera-
tive abdominal and thigh scrub and administration of
standard antibiotic regiment.

(2) Elective cesarean section: Is a planned first cesarean
section in a healthy woman for giving birth of a baby
without medical or obstetric indications for the surgery.

(3) Postpartum endometritis: Is defined as a clinical di-
agnosis, usually involving uterine fundal tenderness,
fever, purulent lochia, requiring antibiotic regiment.

(4) Postoperative wound infection: Is the appearance of
erythema, with or without fever tenderness, or puru-
lent discharge in the incision site, requiring treatment
with an antibiotic regiment.

(5) Postoperative fever (pyrexia): Is defined as an oral
temperature more than 38◦C or 100.4◦F.
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