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Abstract

Background: This study aimed to determine the efficacy and safety
of membrane sweeping on the duration of pregnancy at term and
induction rate. The study design was a randomized controlled trial.

Method: The study conducted at the King Abdulaziz University
Hospital, Jeddah, Saudi Arabia, from January 1, 2011 to January 1
2012. One hundred and sixty women with uncomplicated pregnan-
cy attending the antenatal clinic and delivery room were random-
ized to membrane sweeping (study group, n = 80) or no sweeping
(control group, n = 80) at 38 weeks of gestation.

Results: Most of the women who underwent membrane sweeping
entered spontaneous labor (90 vs. 75%), with a significant differ-
ence in mean gestational age (39.5 + 0.9 vs. 40.0 = 1.2, P =0.004).
The overall incidence of pregnant women at 41 week gestation was
10 % in women who underwent membrane sweeping and 25% in
the controls (OR 3.0, 95% CI 1.2 - 7.3, P = 0.01). The induction
rate was less in study compared to control group (10 % vs. 25%;
P =0.01). There were no differences in the incidence of cesarean
delivery, or maternal or fetal morbidity between the two groups.

Conclusion: Sweeping of the membranes at term is safe and re-

duces the incidence of post-date gestation. Most women required
only a single cervical sweeping.
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Introduction

Membrane sweeping is one of the mechanical methods of
induction of labor at term in women with and without 1
prior cesarean section. The primary aim is to initiate labor
and or to improve favorability of the cervix by increasing
local production of prostaglandins [1, 2]. It is an effective
mean of induction in uncomplicated term pregnancy, but
less efficient than other methods such as the use of oxyto-
cin, prostaglandins and amniotomy [3, 4]. This procedure is
a conservative and a non invasive approach, which could be
performed in the situations where the indication to induce
labor is not immediate or urgent for intervention. Therefore,
membrane sweeping may hasten the onset of labor and re-
duces the number of pregnant women continuing beyond 41
weeks and the need for formal labor induction. Maternal side
effects such as discomfort and mild vaginal bleeding are not
uncommon but no evidence of increased maternal and fetal
infection [1, 5]. The aims of this study were: 1), to evaluate
the safety and efficacy of membrane sweeping at term; and
2), to determine the induction rate of labor among women
who undergo membrane sweeping.

Methods

This was a randomized controlled trial conducted at the King
Abdulaziz University Hospital, Jeddah, Saudi Arabia, from
January 1, 2011, to January 1, 2012. Women with uncom-
plicated pregnancy who were attending the antenatal clinic
were enrolled if they met the following criteria: singleton
pregnancy, cephalic presentation, and anticipated vaginal de-
livery. Exclusion criteria were; indications for induction of
labor, indications for cesarean section, and contraindications
to membrane sweeping, such as multiple gestation, placenta
previa, placental abruption, history of preterm delivery, vasa
previa, active cervical infection, Mullerian anomalies, severe
fetal anomalies and active herpes infection. The study was
approved by the Biomedical Ethics Research Committee and
Human Investigation “according to principles of Helsinki
Declaration” at King Abdulaziz University (HA-02-J-008).
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Figure 1. Flow diagram.

Before randomization, women who met the inclusion
criteria received counseling about their participation in the
study. Two hundred and forty women were legible for the
study, 80 women refused participation and were excluded;
160 agreed to participate and provided written informed
consent from all participants. These women were assigned
randomly at 38 weeks to membrane sweeping “study group”
or no membrane sweeping or intervention “control group”
[1, 6]. Gestational age was base on the women’s last men-
strual period and confirmed by early ultrasound scans. The
assignment was by using computer-generated numbers, with
allocation concealed in opaque sealed envelopes that were
drawn in order. All membrane sweeping group was per-
formed by one clinician investigator and women allocated to
control group received routine monitoring; in each case, the
cervix was dilated and the health provider swept a finger in a
360° manner inside the cervix, thereby separating the lower
uterine segment from the amniotic sac. If the cervix was
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closed, it was massaged digitally [6, 7]. In the study group
modified Bishop scoring were determine as the following;
cervical dilatation, effacement and fetal station [8]. All preg-
nant women “both groups” who did not enter spontaneous
labor or remaining undelivered at 41 weeks gestation were
being admitted and underwent for induction of labor.

On admission to labor room and at delivery, the indica-
tion for admission, estimated gestational age at delivery by
early ultrasound scans done, Modified Bishop Score, dura-
tion of labor, mode of delivery, and birth weight were deter-
mined and recorded. The primary outcome measures were
the interval from membrane sweeping to onset of labor, and
the proportion of pregnant women whose gestation at 41
weeks were determine in both groups. Others outcome mea-
sures were the incidence of prelabor ruptured membranes
(PROM), labor induction rate, meconium stain amniotic flu-
id, mode of delivery, Macrosomia (birth weight > 4 kg), and
maternal and fetal outcomes. Differences in demographics,
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Table 1. Maternal Characteristics

Variable

Membrane sweeping (n

Control (n = 80) P-Value

= 80)
Age (years) 28.23 £5.32 28.2+£6.8 0.979
Primigravida 22 (27.5%) 24 (30%) 0.431
*Gravidity (2 - 4) 3 3 0.959
*Parity (0 - 3) 1 1 0.689
Gestational age 38.4+0.9 38.0+1.2 0.844
Body mass index (kg/m?) 30.65+5.2 29.28+£4.7 0.649

Data are presented as mean + SD or percentage; *median.

obstetric outcomes and complications were analyzed. After
60 women had been allocated to each group, the sample size
was estimated indicated that 112 women would be necessary
to show that membrane sweeping decreases post-date preg-
nancy at 41week by 15% (using alpha error = 0.05, beta error
= (0.2, power = 80%). The study was done in a way whereby
CONSORT criteria were fulfilled, and give an a priori power
calculation to enlarged the study population and analysis was
by intention-to-treat. The trial flow diagram is shown in Fig-
ure 1.

Statistical analysis was performed using SPSS PC for
windows, version 18. Data were expressed as the percentage
or means = SD. Student t test was used for continuous vari-
ables and the chi-square test or Fisher exact test for categori-
cal data. Odds ratio (ORs) and the 95% confidence intervals
(Cls) were calculated. P values < 0.05 were considered sta-
tistically significant.

Results

During the study period, 240 women were eligible for in-

Table 2. Obstetric Complications

clusion in the study. Eighty women decline to participate;
the remaining 160 were randomized for either membrane
sweeping at 38 weeks of gestation (study group, n = 80) or
no membrane sweeping (control group, n = 80). The mater-
nal characteristics presented in Table 1 showed no differ-
ences between the two groups in the following variables:
percentage of primigravida, and mean age, gravidity, parity,
gestational age, and body mass index (BMI). The mean +
SD of Bishop score initially was (2.0 = 1.1), compared to
cervical Bishop-score on admission in labor was improved
and greater than the initial cervical assessment obtained an-
tenatally (4.0 = 1.3 vs. 2.0 = 1.1, P = 0.001). Majority of
women had 1 membrane sweeping 65 (81.3%) went into
spontaneous onset of labor between 39 - 40 week, and 15
(18.75%) women had > 2 membrane sweeping 7 (8.75%)
of them went into spontaneous onset of labor < 41 weeks
and 8 (10%) needs induction of labor at 41 weeks gestational
age. The labor induction rate (25% vs. 10%) was greater in
the control cases (OR, (95% CI): 3 (1.2 - 7.3); P = 0.01).
There were no differences in obstetric complications (prior 1
cesarean section in current pregnancy, and PROM) between
the two groups Table 2. The gestational age on admission in

Variable

Membrane sweeping (n

Control (n = 80) P-Value

= 80)
Prior 1 CS 7 (8.8%) 6 (7.5%) 0.500
PROM 4 (5%) 2 (2.5%) 0.341
Post date at 41(week) 8 (10%) 20 (25%) 0.01
Meconium 4 (5.0%) 20 (25%) <0.0001

CS: cesarean section; PROM: prelabor rupture of membranes.
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Table 3. Maternal and Fetal Outcomes

Membrane sweeping (n

Variable = 80) Control (n = 80) P-Value
Gestational age At delivery (weeks) 39.5+£0.9 40.0+£1.2 0.004
Induction: (at 41weeks) 8 (10%) 20 (25%) 0.01
Spontaneous labor (< 41 weeks) 72 (90%) 60 (75%) 0.01
Duration of labor 4.7+2.0 57+3.1 0.03
Mode of delivery:

SVD 70 (87.5%) 67 (83.8%) 0.326

Vacuum - 6 (7.5%) 0.028

CS 10 (12.5%) 7 (8.8%) 0.445

Fetal distress 7 (8.8%) 9 (11.3%) 0.397
Birth weight (kg) 3.1+03 33+0.5 0.01
Macrosomia (> 4 kg) 7 (8.8%) 20 (25%) 0.01
Apgar score

1 min 8.79+ 1.0 8.55+1.0 0.658

5 min 9.93 +0.57 9.76 £ 0.53 0.187
Apgar score <7 1(1.3%) 3 (3.8%) 0.314
NICU admission 1(1.3%) 4 (5%) 0.184
PPH 1(1.3%) 1 (1.3%) 0.752
Hospital stays 1.60 £ 0.62 1.50 +£0.82 0.267

SVD: spontaneous vaginal delivery; CS: cesarean section; NICU: neonatal intensive care unit; PPH: postpartum hemor-

rhage.

labor based on early ultrasound (mean + SD) was less and
statistically significant in study compared to control group.
The less pregnancy duration and more spontaneous onset
of labor in the study were statistically significant. The inci-
dence of meconium stained amniotic fluid was higher in the
controls (25% vs. 5%; OR (95% CI): 5 (1.8 - 14); P=0.001).
Birth weight, incidence of Macrosomia and duration of la-
bor were greater and statistically significantly in the control
group. There were no differences in incidence of cesarean
delivery, or maternal or fetal complications between the two
groups Table 3.

Discussion

Several studies of the effectiveness of membrane sweeping
have produced inconsistence results. A recent Cochrane re-
view reported that routine use of membrane sweeping from
38 weeks onwards does not seem to have clinically impor-
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tant benefits [5]. However, the efficacy of membrane sweep-
ing is expected to be low at an earlier gestational age, and the
major concern are pregnancies that extend beyond 41 weeks
of gestation with unfavorable cervix [9]; de Miranda et al [7]
noted that the Cochrane review included studies with rela-
tively small sizes, and heterogeneity between the trial results
outcome.

Outpatient membrane sweeping at term is used to pre-
vent post-term pregnancies and associated with a reduction
in pregnancy duration. Data in the literature indicate that cer-
vical sweeping of the membranes performed antenatally can
reduce the time to spontaneous onset of labor [1, 2, 5]. Tan
et al [10] reported that membrane sweeping combined with
other induction methods has synergistic effects that can lead
to reduction of the interval before induction of labor. This
intervention has been shown to increase endogenous produc-
tion prostaglandins, phospholipase A and oxytocin, which
help to ripen the unfavorable cervix and reduced need for
supplemental oxytocin in women in active labor [2, 4, 9].
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The present study shows a significant decrease in the inci-
dence of post-date pregnancy at 41weeks, and with a lower
induction rate (10% vs. 25%; P = 0.01) and a significant de-
crease in mean gestational age (39.5 £ 0.9 weeks versus 40.0
+ 1.2 weeks; P = 0.004) compared with the controls.

A single membrane sweeping procedure at 38 - 40
weeks of gestation is effective and no significant difference
has been found in the percentage of women who enter spon-
taneous labor within 7 days or before 41 weeks [1, 5, 9]. The
effect of membrane sweeping might be enhanced if the pro-
cedure is performed immediately before the onset of labor
[10]. In the present study, sweeping of the membranes was
performed weekly at 38 weeks onwards improved an unfa-
vorable Bishop score on women admission in labor (4.0 £
1.3vs.2.0£ 1.1, P=0.001). Most of the women (81.3%) en-
ter spontaneous labor following a single membrane sweep-
ing, and delivered 1 week earlier than the control group.
Few women in the study needed repeated membrane sweep-
ing. The precise effect of repeat membrane sweeping is not
well understood. Chanrachakul et al [11] reported that se-
rial membrane sweeping in nulliparous women is not useful,
whereas de Miranda et al [7] reported that weekly sweeping
places women in a prelabor state in which irregular uterine
contractions have a cervical ripening effect, and improves
the Bishop score on admission [4, 12]. Several studies have
shown that fewer women eventually need induction for preg-
nancy beyond 41 weeks if membrane sweeping is performed
antenatally [1, 2, 4, 7]. This finding is consistent with the
present study (10 vs. 25%; P = 0.01). Women in the sweep-
ing membranes group reported and felt discomfort pain dur-
ing vaginal examination and after the intervention, the other
side effects attributable to sweeping membranes such as
slight bleeding is not uncommon.

Limitation of this study is that the number of women
with prior 1 cesarean section is small, and need further
study to determine the efficacy and safety of the membranes
sweeping with 1 prior cesarean section in the future.

Sweeping of the membranes is safe, relatively noninva-
sive and improved unfavorable cervix at term, but has less
predictable results than other methods of labor induction.
There is no evidence that the ancillary outpatient procedure
increases risk of maternal or fetal infection although this was
not part of their study [1, 5, 7]. In conclusion: Sweeping of
the membranes at term is safe and reduces the incidence of
post-date gestation. Most women required only a single cer-
vical sweeping.
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