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Abstract

Objective: To evaluate the use of cervical ripening balloon (CRB) for induction of labour (IOL) in Singapore.

Design: Prospective cohort randomised controlled study comparing CRB to Prostin (PGE) for IOL

Setting: Tertiary maternity hospital in Singapore.

Population: Women aged 21 to 40 years old for IOL in a singleton term pregnancy without major fetal anomaly suitable for vaginal delivery were recruited
unless they were in labour, had cervical dilatation 33 cm, ruptured membrane, abnormal CTG, scarred uterus or malpresentation.
Methods: Suitable women were recruited in the ante-natal period and randomized to receive either CRB or PGE on the day of IOL. Characteristics of the
women, labour and birth outcomes, as well as their pain and satisfaction scores were obtained from case notes and by interviewing the women at IOL and
after delivery.

Main Outcome Measures: Characteristics of participants, labour outcomes, birth outcomes.

Results: 98 women were enrolled for the study with 31 CRB and 52 PGE cases analysed. Both groups had similar maternal age, ethnic mix, proportion of
primigravidae, weight, gestational age, cervical dilatation, indication for IOL, baby gender and birth weight. The induction to vaginal delivery time and
vaginal delivery rate, as well as risk of low Apgar scores, meconium aspiration, pyrexia in labour, neonatal intensive care unit or intensive care unit
admissions were also similar. Although only 1 (3.2%) in CRB arm failed to be induced compared with 9 (17.3%), this was not statistically significant (p =
0.082). Only 1 case of uterine hyperstimulation was observed and was from the PGE group.

Conclusions: Both CRB and PGE are effective and complementary methods for IOL. The availability of both methods in an obstetric unit will allow
women and clinicians choice in their method of IOL.

Keywords: cervical ripening; Cook balloon; labour induction; mechanical ripening

Introduction

Increasing number of term deliveries undergo induction of
labour (IOL). This figure is as high as 1 in 4 in developed
countries, making it one of the most common procedures a
woman may experience in pregnancy.' IOL may be achieved
with pharmacological, mechanical or surgical methods."
2 Mechanical methods were the first methods used to ripen the
cervix and induce labour. The National Institute of Clinical
Excellence (NICE) does not recommend the routine use of
mechanical methods for IOL as only heterogeneous small
studies were available at their time of publication more than
half a decade ago. > However, since then there is increasing
evidence of safety and efficacy of mechanical IOL. Subsequent
publications including those from World Health Organization
(WHO) and Cochrane Database of Systematic Reviews support
the use of balloon catheter for IOL. 3 It is therefore important

to revisit the role of mechanical methods of IOL.

The Cochrane Database of Systematic Reviews concluded that
mechanical methods of induction of labour have a lower risk of
uterine hyperstimulation with similar caesarean section rates
and delivery within 24 hours as prostaglandins. Furthermore,
mechanical methods reduce the risk of caesarean section when
compared with oxytocin induction of labour.? This review is

consistent with another earlier systematic review. 4
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Both Pfizer’s Prostin (PGE) and Cook Medical’s Cervical
Ripening Balloon (CRB) are licensed for IOL. While the use of
Prostin is a standard care in Singapore, the CRB has not been
used routinely. We therefore propose a study to evaluate the use

of CRB for IOL in Singapore.
Methods

A prospective cohort randomised controlled study was
conducted in a tertiary referral maternity unit in Singapore.
Pregnant women aged 21 — 40 years old with a singleton
pregnancy with no major fetal anomaly who were suitable for
vaginal delivery and scheduled for a planned IOL at 37+ to
41+ weeks gestation were invited for the study. Cases were
excluded if at the start of the planned IOL, they were in
spontaneous labour, had a cervical dilatation of 33 cm, had
confirmed rupture of membrane, had abnormal cardiotocogram
(CTG), had a scarred uterus such as previous caesarean section,
had malpresentation in labour, or if caesarean section delivery
was indicated. Women who were unable to give or had
withdrawn their consent to participate in the trial were also

excluded for the study.

All suitable pregnant women receiving team care who require
elective IOL were identified in antenatal clinic, antenatal or
labour wards by the attending doctor or clinical research

coordinator (CRC). Following routine counselling for IOL by



the attending doctor, the woman will be offered participation in
the study and a member of the research team will counsel and
obtain informed consent from her. The woman will be made to
understand that participation in the study is voluntary, does not
affect her medical care and consent for participation can be
withdrawn at any stage of the study. Women who were
uncertain in their participation were offered the opportunity to
participate during her follow-up or on the day of IOL after
further consideration. Patient information leaflet on IOL as
well as information of the study were made available to the

participants.

On the day of the IOL, the participants were reviewed for the
appropriateness of the IOL and participation in the study. A
presentation scan, vaginal examination for cervical dilatation
and CTG were performed. If they were suitable, they were
randomly allocated PGE or CRB IOL in labour ward.
Randomization was achieved with third party sealed envelope
allocation. A total of 75 envelopes containing a folded paper
with the words “Cervical Ripening Balloon” and another 75
identical envelopes containing a folded paper with the word
“Prostin” were prepared and shuffled after sealing. These
randomized envelopes were then labelled sequentially with their
randomization allocation number from 1 to 150. The
participants who underwent randomization were allocated to
the next randomization allocation numbered envelop which
contain either allocation for CRB or PGE IOL.

Participants undergoing CRB IOL will have the CRB inserted
after cleaning the vulva and vagina with Cetrimide solution.
The uterine and vaginal balloons of the CRB will be gradually
inflated with normal saline, initially 40 ml and 20 ml
respectively, and a further 20 ml each hour later until each
balloon is 80 ml. CTG monitoring was undertaken before and
after each inflation for at least 20 minutes. If the participant was
not in labour after complete inflation of the balloons, she would
be transferred to the antenatal wards for rest before removing

the CRB 12 hours after insertion in labour ward when possible.

Participants undergoing PGE IOL will have 3 mg Prostin tablet
inserted in the posterior fornix after cleaning the vulva with
Cetrimide solution. CTG monitoring was also undertaken for
at least 40 minutes after PGE insertion. If the participant was
not in labour, she would be transferred to the antenatal wards.
If there was no response to the first PGE, a repeat dose was

given after 6 hours in labour ward when possible.

Participants will undergo artificial rupture of membrane (ARM)
and/or oxytocin infusion augmentation of labour as necessary.
If the participant was not in labour or ARM was not possible
after removing the CRB or 2 cycles of PGE, the participant
would have been considered having a failed IOL and will leave
the study protocol with her subsequent management
determined by the specialist attending to her. This would
typically involve insertion of a third or first PGE in the PGE or
CRB arm respectively.
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Upon delivery of the pregnancy, a member of the research team
will interview the participant and obtain demographics, labour
and delivery outcomes data from the clinical notes. Pain and
maternal satisfaction scores and comments were also recorded
by interviewing the participants in the post-natal period; these

findings will however be discussed separately.

The data was collected on a pro forma and entered into an excel
spreadsheet. The data was then analysed using IBM SPSS

Statistics version 19.

This study was approved by the SingHealth centralised
institutional review board with the reference number of

2013/553/D.
Results

A rtotal of 138 women were approached to join the study but 40
(29.0%) women declined. There was no significant difference
in maternal age (27.8 + 5.4 vs 28.7 £ 5.2 years; p = 0.373),
ethnicity, proportion of primigravidae (62.5% vs 53.1%; p =
0.349), weight (61.2 + 15.4 vs 64.4 + 13.8 kg; p = 0.228), BMI
(24.8 + 5.8 vs 253 + 5.0 kg/m% p= 0.646) and primary
indication for IOL between women who declined and accepted

enrolment to the study respectively.

The remaining 98 women were enrolled for the study. Eight-
seven women were randomized after excluding 6 women in
spontaneous labour, 1 woman with non-cephalic fetal
presentation, and 1 woman had confirmed ruptured of
membrane on admission for their IOL, as well as 3 other cases
in which the women presented for IOL without the availability

of the research team (figure 1).

In the CRB arm, one woman withdrew from the study after 8
hours 55 minutes as she felt the discomfort was too unbearable.
Another woman was excluded when she was found to have
spontaneous version to breech in labour. One woman
randomized to PGE did not receive it as she went into
spontaneous labour prior to IOL. Another woman in the PGE
arm was subsequently found to be only 36" weeks and was
therefore excluded from analysis (figure 1). The remaining 83
cases were analysed and their characteristics are shown in table
1.

The induction to vaginal delivery time, as well as vaginal
delivery rate were similar in both arms of the study (table 2).
Compared to PGE arm, participants undergoing CRB IOL
were faster in achieving cervical dilatation 24 cm (14.4 £ 5.7 vs
23.5 £ 16.6 hr; p = 0.001) and requesting epidural (16.4 + 5.4
vs 23.2 + 15.8 hr; p = 0.040), as well as more likely to require
oxytocin infusion for augmentation (77.4% vs 50.0%; p =
0.020). Uterine hyperstimulation defined as >5 contractions
every 10 minutes was only found in PGE arm. Cervical
dilatation from 0 — 2 cm to 24 cm was achieved without regular
contractions in 2 (6.9%) cases in the CRB arm and 1 (2.4%)

case in the PGE arm. The mean frequency of uterine
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Figure 1. Flow diagram of recruitment, randomisation and completion status

[ Enrollment ] Assessed for eligibility (n = 138)

Excluded (n =51)

.| ® Not meeting inclusion criteria (n = 8)
"| e Declined to participate (n = 40)

® Other reasons (n = 3)

Randomized (n = 87)

[ Allocation ] v

e

Allocated to cervical ripening balloon (n = 33) o I.i ---------- d 4 :
® Received allocated intervention (n = 33) * Received allocated intervention (n = S3)

® Did not receive allocated intervention (n=0) *Did not receive allocated intervention, (n=1)

- Spontaneous labour (n=1)

1 I: Follow-Up ] v

J

® Lost to follow-up (n = 0)
® Discontinued intervention (n=1)
- “Discomfort too unbearable” (n=1)

® Lost to follow-up (n =0)
® Discontinued intervention (n=0)

\ ( Analysis ] 3
1 J
® Analysed (n = 31) ® Analysed (n = 52)
e Excluded from analysis (n = 1) ® Excluded from analysis (n = 1)
- Breech in labour (n= 1) - Gestation <37+ weeks (n =1)

Table 1. Characteristics of participants undergoing cervical ripening balloon (CRB) and Prostin (PGE) induction of labour.

CRB (n = 31) PGE (n = 52) »

Maternal age, years (83) ! 28.2 +5.3 28.7 +5.0 0.646
Ethnicity (83) 2 0.222
- Chinese 35.5% (11) 42.3% (22)

- Malay 54.8% (17) 36.5% (19)

- Indian 3.2% (1) 15.4% (8)

- Others 6.5% () 5.8% (3)

Primigravidae (83) ? 61.3% (19) 44.2% (23) 0.174
Weight, kg (83)" 644 £15.0 63.9.4 £13.2 0.861
BMLI, kg m (83)' 25.5 £5.0 25.0 £5.1 0.706
Pre delivery Hb, g dl'! (80)' 11.6 +1.8 12.0 +1.3 0.211
GBS positive (79) * 22.6% 7) 21.2% (11) 0.204
Gestational age, weeks (83) ! 39.4 + 1.1 39.2 +1.9 0.357
Cervical dilatation, cm (83)! 1.0 +0.7 0.9 +0.7 0.954
Primary indication for IOL (83) 2 0.108
‘Decreased fetal movement ? - 11.5% 6) 0.082
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- Post dates * 54.8% 17) 32.7% (17) 0.065
- Gestational diabetes > 16.1% (5) 13.5% @) 0.756
. Impending macrosomia ® - 1.9% (1) 0.526
-IUGR? 3.2% (1) - 0.137
- Low amniotic fluid index ? 19.4% ©) 34.6% (18) 0.089
- Maternal request 3 3.2% (1) 5.8% 3) 0.489
- Pre-eclampsia ? 3.2% (1) - 0.373

! Values are mean + SD, p calculated with Student t-test; > Values are percentage (7), p calculated with Pearson chi-square test; ® Values are
percentage (), p calculated with Fisher’s exact test.

Table 2. Labour outcomes of participants undergoing cervical ripening balloon (CRB) and Prostin (PGE) induction of labour.

CRB (n = 31) PGE (7 = 52) ?
IOL to >4 cm dilatation, hr (78) ! 14.4 +5.7 23.5 +16.6 0.001
IOL to full dilatation, hr (66) ! 20.8 +6.1 24.8 +15.7 0.150
IOL to vaginal delivery, hr (63) ! 21.2 +6.8 25.6 + 16.1 0.136
Duration of 2 stage, hr (63) ! 0.9 +2.9 0.8 +0.9 0.741
Delivery within 24 hr (83) 2 77.3% (17) 61.0% (25) 0.265
Failed IOL (83) ? 3.2% (1) 17.3% ) 0.082
Number of PGE used (83) 2 <0.001
-0 96.8% (30) -
-1 3.2% (1) 53.8% (28)
2 ] 28.8% (15)
-3 - 17.3% )
Augmentation use (83) ? 77.4% (24) 50.0% (26) 0.020
Epidural use (83) ? 58.1% (18) 55.8% (29) 1.000
- IOL to epidural use, hr (47) ! 16.4 £54 23.2 +15.8 0.040
- Epidural use to delivery, hr (47) ! 9.2 +4.1 7.0 +3.8 0.065
Contractions !
- AtIOL (83) 0.2 £ 0.6 0.2 +0.5 0.579
- 3 hr after IOL (81) 2.0 +1.9 1.6 +1.9 0.451
Contractions >5 every 10 min 3
- 30 min after IOL (81) - - -
- 3 hr after IOL (81) - 2.0% (1) 1.000
Vaginal delivery (83) ? 71.0% (22) 78.8% (41) 0.438
Indication for LSCS (20) * 0.513
. Failed IOL - 18.2% @
- FTP in 1* stage of labour 55.6% ) 36.4% (4)
- FTP in 2" stage of labour 22.2% (2) 9.1% (1)
- NRFS 11.1% (1) 27.3% (3)
- FTP and NRFS 11.1% (1) 9.1% (1)

! Values are mean + SD, p calculated with Student t-test; 2 Values are percentage (), p calculated with Pearson chi-square test; > Values are
percentage (), p calculated with Fisher exact test.
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Table 3. Birth outcomes of participants undergoing cervical ripening balloon (CRB) and Prostin (PGE) induction of labour.

CRB (7 = 31) PGE2 (n=52) ?
Male fetus (83) 2 51.6% (16) 42.3% (22) 0.496
Birth weight, g (83) ! 3,166 + 478 3,094 +417 0.472
Apgar at 5 min <7 (83) - - _
Meconium aspiration (83) - - -
Pyrexia in labour (83) ? 6.5% (2) 5.8% (3) 1.000
NICU admission (83) 2 - 3.8% 2) 0.526
ITU admission (83) - - -

! Values are mean + SD, p calculated with Student t-test; 2 Values are percentage (1), p calculated with Pearson chi-square test; > Values are

percentage (), p calculated with Fisher exact test.

contractions at cervical dilatation >4 cm was 2.5 + 1.4 in 10
minutes for CRB arm compared to 3.8 + 1.4 in 10 minutes for

PGE arm (p <0.001). No case of uterine rupture was observed.

There was 1 (3.2%) case for failed CRB IOL where both
uterine and cervical balloons were found in the vagina
suggesting that either placement of the uterine balloon was not
optimal or it was expelled after placement. The woman went on
to have Prostin and delivered vaginally. In the 9 (17.3%) cases
in the PGE group that did not respond after 2 cycles, all went
on to have the third Prostin successfully except for 2 women

who required Caesarean section for persistent failed IOL.

The birth outcomes of both arms of the study were also similar
with no case of stillbirth (table 3). There were 2 case of neonatal
intensive care unit admission in the PGE arm for continuous
positive airway pressure therapy; both were discharged from
NICU within 24 hours.

Discussion

To the best of our knowledge, this is the first randomized
controlled study to assess the use of CRB for IOL in Singapore.
Our study concur with the published literature that both CRB
and PGE have similar rate of vaginal deliveries and rate of
deliveries within 24 hours. Both methods are effective and safe
with PGE having a higher risk of uterine hyperstimulation and

need for Caesarean section for failed IOL.

Pharmacological induction of labour using PGE is the most
established form of IOL. However, it is important to be able to
offer alternative methods to women particularly in cases of
hypersensitivity or allergy to PGE. PGE can cause
bronchospasm complicating asthma, a medical condition which
affects 4 — 12% of pregnant women. > ¢ Similarly, caution
should be exercised in the use of PGE in women with other

common medical conditions such as hypertension and epilepsy.

In addition, women may not respond to PGE for IOL, or the
PGE may only result in uterine tightenings which do not lead

to cervical dilatation. In these situations the CRB may be
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considered as an adjunct for IOL to avoid Caesarean section of

‘failed IOL.

The risk of uterine hyperstimulation and the need for a repeat
dose in 6 to 8 hours for PGE typically require the women to be
admitted for IOL. The use of CRB does not require planned
intervention until 12 hours later. This potentially allows an
outpatient IOL if further studies support its safety in this

aspect.

The application of PGE is relatively straightforward and is
already performed by both doctors and midwives. The insertion
of CRB may however be considered too invasive for midwives
thus limiting the type and hence availability of staff to
commence IOL. We have explored the learning curve in the

insertion of CRB and will discuss this separately.
Conclusion

Both CRB and PGE are effective methods for IOL at term.
Each method has its own benefits and limitations. The
availability of both methods in an obstetric unit will allow the
clinician to choose the most appropriate form of IOL, provide a

complementary method of IOL, as well as offer women choice

in their IOL.
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