A Randomized Comparison of Prostaglandin E,,
Oxytocin, and the Double-Balloon Device in

Inducing Labor

JACK ATAD, MD, MORDECHAI HALLAK, MD, RON AUSLENDER, MD,
TAMMY PORAT-PACKER, MD, DORON ZARFATI, MD, AND HAIM ABRAMOVICI, MD

Objective: To compare the efficacy of three methods for
ripening and dilating the unfavorable cervix for induction of
labor.

Methods: Pregnant women having an indication for induc-
tion of labor with a singleton vertex fetus, intact membranes,
and Bishop score of no more than 4 were randomized to one
of three induction methods: intravaginal prostaglandin (PG)
E, tablets (3 mg) followed by a second dose if labor did not
start; continuous intravenous oxytocin drip; or the Atad
Ripener Device, with inflation of both balloons and removal
after 12 hours. For all patients, the cervix was assessed by the
same investigator before induction and 12 hours later.

Results: Thirty subjects were included in the PGE, group,
30 in the oxytocin group, and 35 in the Atad Ripener Device
group. The postpartum course was comparable in all. The
change in Bishop score in the PGE, and Atad Ripener Device
groups was significantly better than in the oxytocin group
{median and range of 5 [0-9] and 5 [0~7], respectively, versus
2.5 [0-9]; P < .01). Cervical dilation more than 3 cm was more
frequent in the Atad Ripener Device group compared with
both the PGE, and oxytocin groups (85.7 versus 50 and
23.3%, respectively; P < .01). The trial of induction failed in
only two patients (5.7%) in the Atad Ripener Device group,
compared with six (20%) in the PGE, and 16 (53.3%) in the
oxytocin groups (P < .001). Mean (x standard deviation)
induction-to-delivery interval was 21.3 % 7.0 hours in the
Atad Ripener Device group, 23.2 % 12.5 hours in the PGE,
group, and 28.2 * 14.7 hours in the oxytocin group. The
success rate for vaginal delivery was significantly better in
the Atad Ripener Device and PGE, groups compared with
the oxytocin group (77.1 and 70%, respectively, versus 26.7%;
P <.01).

Conclusion: The Atad Ripener Device had a significantly
better success rate for cervical dilation and a lower failure
rate than those for PGE, and oxytocin. The PGE, and Atad
Ripener Device groups had better results than the oxytocin
group in regard to Bishop score change and induction-to-
delivery interval. The Atad Ripener Device may be a supe-
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rior method for cervical ripening and labor induction in
patients with unfavorable cervices. (Obstet Gynecol 1996,87:
223-7)

Induction of labor remains one of the therapeutic chal-
lenges in obstetrics. The success of induction depends
on the cervical status at the start of the induction
process.’? Induction of labor in the presence of an
unripe cervix results in a longer labor and a higher
incidence of cesarean delivery and fetal asphyxia®
Various methods of cervical ripening have been devel-
oped to improve the chance of successful labor induc-
tion.*~'® The use of intravenous (IV) infusion of oxyto-
cin and intravaginal or intracervical administration of
prostaglandin (PG) E, are considered to be the two
acceptable methods for labor induction. However, in
the presence of an unripe cervix, oxytocin is associated
with a prolonged induction period, a significant failure
rate, and considerable patient discomfort.*> At present,
the most commonly used method for these patients is
intravaginal application of PGE,.° However, systemic
absorption of this agent is possible and may result in
nausea, vomiting, and initiation of uterine contractions
that may last for prolonged periods and lead to uterine
hypertonicity, placental abruption, and uterine rup-
ture.'""'? We believe that this may expose the fetus,
which may already be compromised by the original
indication for labor induction, to extra risk.
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A newly developed double-balloon device (Atad Rip-
ener Device; MR&D, Emerand Ltd., Rehovot, Israel) has
been introduced to ripen the cervix by mechanical
means without causing uterine contractions. Previ-
ously, we reported our experience with 50 cases and
found this method of induction of labor to be effective
and safe.”® In the last several years, we have gained
more experience using this method and have reported
in abstract form on 250 patients (Atad J, Ben-David Y,
Hallak M, et al. Ripening and dilation of the unfavor-
able cervix for induction of labor by a double balloon
device: A non-pharmaceutical method [abstract]. Am ]
Obstet Gynecol 1993;168:429). This additional experi-
ence confirmed our previous results. The objective of
this randomized study was to compare the efficacy of
three methods for ripening and dilating the unfavorable
cervix for induction of labor.

Materials and Methods

Ninety-five women with unfavorable cervices (Bishop
score 4 or less) were included in this study, based on
power analysis (8 error = .2). This study was approved
by the local institutional review board for human inves-
tigations. Indications for labor induction were pregnan-
cy-induced hypertension (43 women), postdates preg-
nancy (17), diabetes mellitus (seven), elective induction
(six), nonreassuring nonstress test (six), fetal growth
restriction (FGR) (seven), fetal death (three), and other
(six). Inclusion criteria were nonlaboring patients with
singleton pregnancy, vertex presentation, and intact
membranes. Exclusion criteria were placenta previa,
abnormal fetal monitoring, or previous cesarean deliv-
ery. When the decision was made to induce labor, we
evaluated the cervix and determined the first Bishop
score. After giving informed consent, patients were
assigned to one of three induction methods according to
a computer-generated random list. Those assigned to
intravaginal PGE, tablets (Upjohn s.a., Puurs, Belgium)
received 3 mg; if contractions had not started or the
patient did not need analgesic agents 6 hours later, a
second dose of 3 mg was administered (22 of 30
patients). Those assigned to IV oxytocin received an
initial dose of 1.5 mIU/minute and a constant increase
of 1.5 mIU/minute every 20 minutes until three con-
tractions in 10 minutes were achieved (as long as fetal
monitoring was reassuring). The Atad Ripener Device
was inserted into the cervix and both balloons were
inflated with 100 mL of normal saline. The balloons
were deflated and the device was removed after 12
hours. In each study arm and in all patients, the cervix
was assessed by the same investigator at the start of
induction and 12 hours later. Method failure was de-
fined as a second Bishop score of no more than 4. Those
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subjects were crossed over to another study arm: PGE,
and oxytocin groups had the double-balloon ripener
device inserted, and the ripener device group received
PGE,.

The device was inserted according to a technique
published previously.”> With the patient in the lithot-
omy position, a speculum is inserted to visualize the
cervix (Figure 1). Before insertion, the uterine valve tip
of the device is occluded and preloaded with 20 mL of
saline. Using long forceps, the ripener device is inserted
into the cervix until both balloons enter the cervical
canal. With the device in place, the occlusion system is
removed to allow inflation of the uterine balloon, either
automatically or by applying some pressure on the
preloaded uterine valve tip. The device is then pulled
out until stopped by the uterine balloon covering the
internal cervical os. The cervicovaginal balloon located
at the external os is inflated by injecting 20 mL of saline
through the cervicovaginal valve. At this stage, the
speculum is removed and both the uterine and cervico-
vaginal balloons are inflated further with alternating
increments of 20 mL, up to a total of 100 mL in each
balloon. The device is taped to the patient’s inner thigh.
After complete insertion of the device, external fetal
monitoring is performed for 30 minutes, after which
time the patient’s activity is not restricted.

In all patients for whom the Bishop score was 5 or
higher, induction of labor was resumed using artificial
rupture of the membranes and/or IV administration of
oxytocin. Afterward, labor was managed according to
obstetric criteria in all patients.

Statistical analysis of maternal age, gestational age,
induction-to-delivery interval, and birth weight were
compared among the three groups using analysis of
variance and multiple comparison procedure (Scheffé
procedure). The analysis of ordinal data, Bishop and
Apgar scores, was done using Kruskal-Wallis nonpara-
metric test. The comparison among categorical vari-
ables was performed by »* test. P < .05 was considered
statistically significant.

Results

Ninety-five subjects, 53 primiparas and 42 multiparas,
were enrolled in this study. The randomization scheme
was successful because there was no significant statis-
tical difference among the three groups in regard to
mean maternal age, parity, and gestational age (Table
1). Median (range) Bishop scores before induction in the
PGE,, oxytocin, and Atad Ripener Device groups were
2 (0-4), 2 (0-4), and 2 (0-4), respectively (not signifi-
cant). The change in Bishop score in the PGE, and the
Atad Ripener Device groups was significantly higher
compared with the oxytocin group (P < .01, Table 2).
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Figure 1. Insertion technique: A)
pre-inflation of the uterine valve
arm, B) insertion of the device, C)
inflation of the uterine balloon, D)
inflation of the cervicovaginal bal-
loon, E) additional inflation of the
balloons (100 mL each), F) device
taped to patient’s leg.

Cervical dilation more than 3 c¢m, as assessed after 12
hours of induction, was significantly higher in the Atad
Ripener Device group compared with the oxytocin and
PGE, groups (P < .01). In 20% of the PGE, and 53% of
the oxytocin subjects, the method used primarily failed
and they were crossed over to the Atad Ripener Device,
whereas only 5.7% of the Atad Ripener Device group
had to be crossed over to PGE, (P < .001). The induc-
tion-to-delivery interval was longer in the oxytocin
group compared with the PGE, and Atad Ripener
Device groups; however, this did not reach statistical
significance. The success rate for vaginal delivery (de-
fined as those patients limited to the initially assigned
method) was also significantly higher in the Atad
Ripener Device and PGE, groups compared with the
oxytocin group (P < .01; Table 2). Twenty-five of all 95
patients (26.3%) underwent cesarean delivery. The dis-
tribution of the cesarean rate among the various groups
is presented in Table 3. Forty-one (75.9%) of the 54
patients who primarily or finally received the Atad

Table 1. Demographic Data

PGE, Oxytocin ARD
No. of patients (total) 30 30 35
Primipara (% of total) 17 (56.7%) 17 (56.7%) 19 (54.3%)
Maternal age (y) 28552 278+ 57 27342
Gestational age (wk) 38820 39617 400+ 1.6

PGE, = prostaglandin E;; ARD = Atad Ripener Device.
Data are presented as mean * standard deviation.
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Ripener Device delivered vaginally, whereas 13 (24.1%)
underwent cesarean delivery.

Neonatal outcome was the same for all three methods
with regard to mean weight and Apgar scores at 1 and
5 minutes. Perinatal morbidity was not significantly
different among the three groups.

Discussion

The results of this study demonstrate that PGE, and the
Atad Ripener Device were significantly better than
oxytocin in the induction of labor in patients with
unfavorable cervices. The PGE, and Atad Ripener De-

Table 2. Comparison Among the Three Labor Induction

Methods

ABishop Success
score: Cervical Induction-  rate for
Induction median  dilation Method to-delivery vaginal
method (range) >3 cm failure (h) delivery

PGE, 50-9 15/30 6/30  232x125 21/30
(50%) (20.0%) (70.0%)*

Oxytocin 2.5 (0-9) 7/30 16/30 28.2 x 147 8/30
(23.3%)  (53.3%)" (26.7%)

ARD 5(0-7*  30/35 2/35 213x70 27/35
@57%)  (5.7%) (77.1%)*

PGE, = prostaglandin E,; ARD = Atad Ripener Device.
*PGE, and ARD < oxytocin, P < .01.
" ARD and PGE, < oxytocin, P < .01.
¥ ARD > PGE, and oxytocin, P < 01.
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Table 3. Cesarean Rates

PGE, Oxytocin ARD Total
Cesarean rate in 3/24 6/14 6/33 15/71
patients with (12.5%)* (42.9%) (18.2%)* 21.1%)
method
success
Cesarean rate in 1/6 8/16 1/2 10/24
patients with (16.7%) (50.0%) (50%) (41.7%)
method
failure

PGE, = prostaglandin E,; ARD = Atad Ripener Device.
* ARD and PGE, < oxytocin, P < .05.

vice methods were comparable in regard to the change
in Bishop score, induction-to-delivery interval, and suc-
cess rate for vaginal delivery. The cesarean rate was not
statistically significantly different between the PGE,
and Atad Ripener Device groups, and both rates were
lower than that of the oxytocin group. As a result of the
higher cesarean rate in the latter group, there was an
increased rate of maternal complications, including
prolonged hospitalization and febrile morbidity in this
group. The Atad Ripener Device was a better method
for cervical dilation and had a clinically significant
lower failure rate than all other methods.

Induction of labor in patients with unfavorable cer-
vices may be medically indicated or elective. Indicated
induction is defined as the initiation of labor due to
maternal or fetal indications that outweigh the benefits
of continuing the pregnancy. These indications may
include pregnancy-induced hypertension, postdates
pregnancy, diabetes mellitus, nonreassuring nonstress
test, FGR, and fetal death. Elective induction of labor,
on the other hand, is defined as the initiation of labor
for the convenience of an individual with a term preg-
nancy and who is free of medical indications.’ The
benefits of elective induction of labor may include a
prearranged date of delivery to permit family care
arrangements, assure physician attendance, reduce fetal
risk from continuation of the pregnancy, and, usually,
plan a daytime delivery.'*

The Atad Ripener Device did not cause the side
effects or patient discomfort seen in pharmaceutical
methods of labor induction.’?® The method is safe and
well tolerated by most patients, who can still be mobile
while the Atad Ripener Device is in place. Our cesarean
rates were low (12.5 and 18.2% for the PGE, and Atad
Ripener Device groups, respectively) compared with
rates reported (more than 30%) for patients induced
with an unfavorable cervix.'®!”

The Atad Ripener Device is a nonpharmaceutical
method of labor induction. The mechanism of action
can be explained by gradual mechanical cervical dila-
tion achieved by the pressure applied on both the
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external and internal os by the inflated balloons. This
method is especially advantageous for patients in
whom prolonged uterine contractions should be
avoided, such as those with placental insufficiency,
FGR, and oligohydramnios. The Atad Ripener Device
may also be effective for a subgroup of patients who
prefer planned elective induction rather than waiting
for spontaneous labor to start.'®

References

1. Cocks DP. Significance of initial condition of cervix uteri to
subsequent course of labour. BMJ 1955;1:327-8.

2. Harrison RF, Flynn M, Craft I. Assessment of factors constituting
an “inducibility profile.”” Obstet Gynecol 1977,49:270-4.

3. Calder AA, Embrey MP, Hillier K. Extra-amniotic prostaglandin E,
for the induction of labor at term. ] Obstet Gynaecol Br Commonw
1974;81:39-46.

4. Friedman EA, Sachtleben MR. Effect of oxytocin and oral prostag-
landin E, on uterine contractility and fetal heart rate patterns. Am
J Obstet Gynecol 1978;130:403-7.

5. Thiery M. Preinduction cervical ripening. Obstet Gynecol Annual
1983;12:103~46.

6. Shepherd JH, Knuppel RA. The role of prostaglandins in ripening
the cervix and inducing labor. Clin Perinatol 1981;8:49-62.

7. Embrey MP, Mollison BG. The unfavorable cervix and induction of
labour using a cervical balloon. ] Obstet Gynaecol Br Commonw
1967,74:44-8.

8. Ezimokhai M, Nwabineli JN. The use of Foley’s catheter in
ripening the unfavorable cervix prior to induction of labour. Br ]
Obstet Gynaecol 1980;87:281-6.

9. Thomas IL, Chenoweth JN, Tronc GN, Johnson IR. Preparation for
induction of labour of the unfavorable cervix with Foley catheter
compared with vaginal prostaglandin. Aust N Z J Obstet Gynaecol
1986;26:30-5.

10. Wilson PD. A comparison of four methods of ripening the unfa-
vorable cervix. Br ] Obstet Gynaecol 1978;85:941-4.

11. Claman P, Carpenter R], Reiter A. Uterine rupture with the use of
vaginal prostaglandin E, for induction of labor. Am ] Obstet
Gynecol 1984;150:889-90.

12. Witter FR, Rocco LE, Johnson TRB. A randomized trial of prosta-
glandin E, in a controlled-release vaginal pessary for cervical
ripening at term. Am J Obstet Gynecol 1992;166:830-4.

13. Atad ], Bornstein ], Calderon I, Petrikovsky BM, Sorokin Y,
Abramovici H. Nonpharmaceutical ripening of the unfavorable
cervix and induction of labor by a novel double-balloon device.
Obstet Gynecol 1991;77:146-52.

14. Zlatnik FJ. Normal labor and delivery. In: Scott JR, Disaia PJ,
Hammond CB, Spellacy WN, eds. Danforth’s obstetrics and gyne-
cology. 7th ed. Philadelphia: JB Lippincott, 1994:127-8.

15. Calder AA, Embrey MP. Comparison of intravenous oxytocin and
prostaglandin E, for induction of labour using automatic and
non-automatic infusion techniques. Br J Obstet Gynaecol 1975;82:
728-33.

16. Mahmood TA. A prospective comparative study on the use of
prostaglandin E, gel (2 mg) and prostaglandin E, tablet (3 mg) for
the induction of labour in primigravid women with unfavorable
cervices. Eur ] Obstet Gynecol Reprod Biol 1989;33:169-75.

17. Rouben D, Arias F. A randomized trial of extra-amniotic saline
infusion plus intracervical Foley catheter balloon versus prosta-
glandin E, vaginal gel for ripening the cervix and inducing labor in
patients with unfavorable cervices. Obstet Gynecol 1993;82:290-4.

Obstetrics & Gynecology



18. Macer JA, Macer CL, Chan LS. Elective induction versus sponta- Received April 18, 1995.
neous labor: A retrospective study of complications and outcome. Received in revised form September 25, 1995.
Am | Obstet Gynecol 1992;166:1690-7. Accepted October 6, 1995.

Address reprint requests to:

Jack Atad, MD

Department of Obstetrics and Gynecology

Carmel Medical Center

7 Michal Street

Haifu 34362 Copyright © 1996 by The American College of Obstetricians and
Israel Gynecologists. Published by Elsevier Science Inc.

WRITING GUIDE AVAILABLE

To help prospective authors, especially those who are beginning in medical journal
writing, to produce better papers, this journal has developed “A Guide to Writing
for Obstetrics and Gynecology.” Copies of the second edition of this booklet are
available, free of charge, from: Editorial Office, OBSTETRICS AND GYNECOLOGY,
1100 Glendon Avenue, Suite 1655, Los Angeles, CA 90024-3520. Requests may also
be submitted by FAX: (310) 208-2838.

VOL. 87, NO. 2, FEBRUARY 1996 Atad et al  Induction of Labor 227



