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OBJECTIVE: The purpose of this study was to compare 2 inductions of
labor protocols.

STUDY DESIGN: Women with live singleton pregnancies at �37 þ 0
weeks gestation who were booked for prostaglandins 2 (PGE2) vaginal gel
induction with amodified Bishop’s score of<7were eligible for inclusion.
After an evening dose of PGE2 vaginal gel, women were assigned
randomly the nextmorning into the amniotomy or repeat-PGE2 group. The
amniotomy group underwent artificial rupture of membranes (ARM),
regardless of modified Bishop’s score, and received further PGE2 doses
only if ARMwas not technically possible. The repeat-PGE2 group received
further PGE2 (to a maximum of 3 doses) until a modified Bishop’s score
�7 occurred, when an ARM was performed. In both groups, Syntocinon
was commenced once membranes were ruptured. The primary outcome
measure was time from commencement of induction until birth.

RESULTS: Two hundred forty-five women were assigned randomly
into either the amniotomy (n ¼ 121) or repeat-PGE2

group (n ¼ 124). The time for induction of laboreto-birth was >5
hours shorter in the amniotomy group (24.8 vs 30.0 hours; mean
difference, 5.2 h; 95% confidence interval, e2.5 to e7.8). Fewer
women in the amniotomy group remained undelivered after 24 hours
(47.1% vs 67.7%; P < .01). However, the likelihood of an in-hours
birth and the length of hospital stay were no different between the
groups. There was no difference in the mode of birth or any of the
secondary outcomes.

CONCLUSION: After an initial dose of PGE2 vaginal gel, an amniotomy
(once technically possible) is associated with a shorter induction of
laboreto-birth time compared with the use of repeat doses of PGE2.
Administering more PGE2 with the aim of starting contractions or
making the cervix “more favorable,” appears to have no clinical
advantage.
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M ore than 25% of women now
undergo induction of labor

(IOL).1-4 One of the most common
methods of commencing an IOL is to use
vaginal prostaglandin (PGE2 vaginal gel)

then perform an artificial rupture of
membranes (ARM) followed by a Syn-
tocinon infusion.5 It is well-established
that, in commencing an IOL, cervical
priming of an unripe cervix is of value;
however, if the woman is not in labor 6
hours after administration of PGE2
vaginal gel, there is much variation in
practice. Some clinicians give more
PGE2 vaginal gel and then perform an
ARM once the modified Bishop’s score
is �7; others give no more PGE2 vaginal
gel and attempt an ARM, regardless of
the modified Bishop’s score. Proponents
of giving more PGE2 vaginal gel argue
that the likelihood of failed IOL is lower,
maternal satisfaction is higher, need for
Syntocinon is reduced, and discomfort is
less if the cervix is more favorable before
ARM. Supporters of an “early ARM”

approach believe that clinical outcomes
are unchanged and that the IOL-to-birth

time is delayed unnecessarily by giving
more PGE2 vaginal gel. In the United
States,3 Australia,6-9 and the United
Kingdom,2 clinical practice guidelines
provide no evidence-based recommen-
dations regarding subsequent dosage
and frequency of PGE2 vaginal gel for
cervical priming. There is very little
objective data of the value of repeated
dosing of PGE2 vaginal gel; the single
randomized controlled trial that
addressed this question reported no
difference in the duration of induced
labor or any clinical outcomes.10

This study investigated women who
underwent IOL who had already
received an initial dose of PGE2 vaginal
gel. The aim of this study was to deter-
mine whether there is advantage or
disadvantage in continuing to admin-
ister more PGE2 rather than perform an
ARM, if technically possible.
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MATERIALS AND METHODS
A randomized controlled trial was un-
dertaken at Mater Health Services Bris-
bane between March 2010 and August
2013. All women with live singleton
pregnancies at or beyond 37 þ 0 weeks
gestation who were booked for IOL with
the use of PGE2 vaginal gel and with a
modified Bishop’s score <7 were
considered eligible for inclusion in the
study. Exclusion criteria included mul-
tiple pregnancy, previous cesarean de-
livery or other uterine surgery, major
fetal congenital abnormality or fetal
death, any contraindications to vaginal
birth (eg, active genital herpes, major
placenta praevia), maternal age <18
years, or inability to consent for what-
ever reason. The trial protocol was
registered (ACTRN:12613000370707),
and ethics approval was granted from the
Mater Health Services Human Research
Ethics Committee (Ref 1315M).

After an initial dose of PGE2 vaginal gel
in the evening (2 mg for nulliparous
women, 1 mg for multiparous women),
women were reviewed at approximately
6:00 AM the next morning. Immediately
before their cervical assessment, partici-
pants were assigned randomly into either
the amniotomy group or repeat-PGE2
group. Women in the amniotomy group
underwent ARM regardless of modified
Bishop’s score and received further doses
(1 mg PGE2, at 6-hour intervals, to a
maximum of 3 doses) only if ARM by an
experienced clinician was not technically
possible at each review.Womenwhowere
assigned randomly to the repeat-PGE2
group continued to receive further doses
(1 mg PGE2, at 6-hour intervals, to a
maximum of 3 doses) until the modified
Bishop’s score was �7, at which time an
ARM was performed. In both groups, a
Syntocinon infusion was commenced as
soon as the membranes were ruptured.
The infusion was commenced at a rate of
1 mU/min and was increased in in-
crements of 4 mU/min every 30 minutes
to a maximum rate of 32 mU/min, until
3-4 contractions every 10 minutes were
achieved. Activemanagement of the third
stage was used. The trial protocol is
summarized in Figure 1.

The primary outcome measure was
the length of time from commencement

of IOL until birth. The commencement of
IOLwas defined as the time the first dose
of PGE2 was inserted. Secondary
outcome measures included birth “in-
hours,” mode of birth, use of epidural
analgesia in labor, need for broad-
spectrum antibiotics in labor, admis-
sion of baby to nursery, postpartum
hemorrhage, uterine hyperstimulation
with fetal heart rate changes, women’s
experience and satisfaction with IOL,
and duration of hospital admission. The
concept of an “in-hours” birth was used
as a measure of both the duration of
induced labor and safety, recognizing the
frequently reported association between
evening/nighttime births and increased
adverse perinatal outcomes.11,12 An “in-
hours” birth was defined as a birth that
occurred between 8:00 AM and 5:00 PM.
Uterine hyperstimulation with fetal heart
rate changes was defined as any event of
excessive uterine activity (>5 contrac-
tions in 10 minutes)2 at which time
PGE2 vaginal gel was removed from the
vagina or acute tocolysis was adminis-
tered. A combination of visual inspec-
tion by clinicians and weighing of pads/
linen was used to estimate postpartum
blood loss. Need for broad-spectrum
antibiotics in labor was recorded as a
surrogate marker of chorioamnionitis.
The outcomes of women’s experience
and satisfaction with IOL are the subject
of subsequent publication and are not
reported here.
Randomization (1:1) into the 2 study

arms was according to a computer-
generated random allocation list. Sealed
sequentially numbered opaque enve-
lopes were prepared by Mater Medical
Research Institute. At the time of the
morning review after an initial dose of
PGE2 vaginal gel, the envelopes were
opened by the midwife caring for the
woman after confirming verbal consent.
Given the nature of the intervention, it
was not possible to blind either clinicians
or women to their allocation.
Assuming a type-1 error of 0.05 and a

power of 80%, a sample size of 125
women per group was calculated to
detect a difference of 5 hours (20.5-15.5
hours) in the time fromfirst dose of PGE2
vaginal gel until birth. These assumptions
were based on an unpublished clinical

audit that measured a change in policy at
Mater Health Services from the use of a
multiple-dose PGE2 vaginal gel protocol
to an early amniotomy protocol that was
associated with a 5- to 6-hour reduction
in the time from IOL to birth. Statistical
analyses of primary and secondary out-
comes were performed according to the
intention-to-treat principle but have also
been presented as-per-protocol. The chi
squared tests, Fisher exact test, indepen-
dent samples t-tests, and Mann-Whitney
U tests have been used to compare cate-
gorical, categorical (small cell numbers),
normally distributed, and nonnormally
distributed continuous outcomes,
respectively, with the use of StataSE
software (version 10.1; StataCorp, Col-
lege Station, TX). Comparisons were
deemed statistically significant at a
probability level of .05.

Overall, a protocol violation was
identified in 39% of cases, with more
protocol violations occurring in the
repeat-PGE2 group than in the amniot-
omy group (65 vs 36). Many protocol
violations represented a delay to under-
take a review or delay to commence
Syntocinon. In the absence of an agreed
standard, “>4 hours delay” was chosen
as the discriminator as to whether a
protocol violation had occurred
(Table 1).

RESULTS

Between March 2010 and August 2013,
there were 2057 women booked for
PGE2 vaginal gel IOL at Mater Health
Services, Brisbane, Australia who were
eligible for inclusion. Two hundred
sixty-seven women were approached by
the medical officer on the evening of
their IOL, of whom 22 declined to
participate. Sealed opaque envelopes
were prepared, and 250 of the envelopes
were opened. However, data were avail-
able for only 245 eligible women; it is not
known the reason that these 5 additional
envelopes were opened, which was not
recognized until recruitment was ceased.
Of the 245 women who were assigned
randomly, 124 were allocated to the
repeat-PGE2 group and 121 to the
amniotomy group. Outcome data were
available for all 245 participants. The
flow of participants is presented in the
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