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Cervical Ripening Efficacy of Synthetic
Osmotic Cervical Dilator Compared With
Oral Misoprostol at Term
A Randomized Controlled Trial

Rachana Gavara, MD, Antonio F. Saad, MD, Ronald J. Wapner, MD, George Saade, MD,
Anne Fu, MD, MPH, Ruth Barrow, MD, Swapna Nalgonda, MD, Sabine Bousleiman, RN, MPH,
Cassandra Almonte, MD, Sarah Alnafisee, MD, Anita Holman, MD, Anna Burgansky, MD,
and Pekka Heikkila, MSc

OBJECTIVE: To evaluate whether a synthetic osmotic

cervical dilator is noninferior to oral misoprostol for

cervical ripening.

METHODS: In an open-label, noninferiority randomized

trial, pregnant women undergoing induction of labor at

37 weeks of gestation or more with Bishop scores less

than 6 were randomized to either mechanical cervical

dilation or oral misoprostol. Participants in the mechan-

ical dilation group underwent insertion of synthetic

osmotic cervical dilator rods, and those in the misopros-

tol group received up to six doses of 25 micrograms

orally every 2 hours. After 12 hours of ripening, oxytocin

was initiated, with artificial rupture of membranes.

Management of labor was at the physician’s discretion.

The primary outcome was the proportion of women

achieving vaginal delivery within 36 hours of initiation

of study intervention. Secondary outcomes included

increase in Bishop score, mode of delivery, induction-

to-delivery interval, total length of hospital stay, and

patient satisfaction. On the basis of a noninferiority mar-

gin of 10%, an expected primary outcome frequency of

65% for misoprostol and 71% for mechanical methods,

and 85% power, a sample size of 306 participants was

needed.

RESULTS: From November 2018 through January 2021,

307 women were randomized, with 151 evaluable

participants in the synthetic osmotic cervical dilator

group and 152 in the misoprostol group (there were

four early withdrawals). The proportion of women

achieving vaginal delivery within 36 hours was higher

with mechanical cervical dilation compared with miso-

prostol (61.6% vs 59.2%), with an absolute difference of

2.4% (95% CI 29% to 13%), indicating noninferiority

for the prespecified margin. No differences were noted

in the mode of delivery. Tachysystole was more fre-

quent in the misoprostol group (70 [46.4%] vs 35

[23.3%]; P5.01). Participants in the synthetic osmotic

cervical dilator group reported better sleep, less

unpleasant abdominal sensations, and lower pain

scores (P,.05).

CONCLUSION: Synthetic osmotic cervical dilator is

noninferior to oral misoprostol for cervical ripening.

Advantages of synthetic osmotic cervical dilator include

a better safety profile and patient satisfaction, less

tachysystole, lower pain scores, and U.S. Food and Drug

Administration approval.

From the Department of Obstetrics and Gynecology, Columbia University Irving
Medical Center, New York, New York; the Department of Obstetrics and
Gynecology, University of Texas Medical Branch at Galveston, Galveston, Texas;
and NEOX s.r.o., Prague, Czech Republic.

Presented at the American College of Obstetricians and Gynecologists’ Annual
Clinical and Scientific Meeting, held virtually, April 30–May 2, 2021.

The authors thank the following individuals who were instrumental in executing
the aims of this trial, advancing the science, and pulling the manuscript together.
Without their help, this work would not have been possible: Michelle Divito,
MSN, Columbia University Irving Medical Center; Caroline Torres, MD, MS,
Columbia University Irving Medical Center; Ester Godbold, RN, University of
Texas Medical Branch at Galveston; Ashley Salazar, MSN, WHNP-BC, Uni-
versity of Texas Medical Branch at Galveston; and Ronald Loosen Andrade, BS,
Columbia University Irving Medical Center.

Each author has confirmed compliance with the journal’s requirements for
authorship.

Corresponding author: Rachana Gavara, MD, Department of Obstetrics
and Gynecology, Lawrence Hospital, Bronxville NY; email: rg2460@
cumc.columbia.edu.

Financial Disclosure
The authors did not report any potential conflicts of interest.

© 2022 by the American College of Obstetricians and Gynecologists. Published
by Wolters Kluwer Health, Inc. All rights reserved.
ISSN: 0029-7844/22

© 2022 by the American College of Obstetricians
and Gynecologists. Published by Wolters Kluwer Health, Inc.

Unauthorized reproduction of this article is prohibited.

VOL. 00, NO. 00, MONTH 2022 OBSTETRICS & GYNECOLOGY 1

mailto:rg2460@cumc.columbia.edu
mailto:rg2460@cumc.columbia.edu


CLINICAL TRIAL REGISTRATION: ClinicalTrials.gov,

NCT03670836.

FUNDING SOURCE: Medicem Technology s.r.o., Czech

Republic.

(Obstet Gynecol 2022;00:1–9)

DOI: 10.1097/AOG.0000000000004799

In developed countries, approximately 25% of preg-
nant women undergo induction of labor.1 This

number is expected to rise in the future.2 The majority
of women undergoing induction of labor present with
an unfavorable cervix.2,3 Preinduction cervical ripen-
ing has been shown to reduce the induction-to-
delivery interval.1,2,4–6 An optimal agent is one that
is readily available, safe, and effective and has a pre-
dictable response with minimal side effects. Two com-
monly used methods for cervical ripening are
prostaglandin analogs and mechanical devices.

Misoprostol is a prostaglandin E1 analog
approved for treatment and prevention of gastric
ulcers.7 In addition, misoprostol acts on the intracel-
lular matrix of the cervix and causes breakdown of the
collagen fibrils, leading to cervical softening. The
American College of Obstetricians and Gynecologists
has indicated that misoprostol appears to be safe and
effective for induction of labor when used in low
doses.3 Compared with mechanical methods, miso-
prostol may lead to unwanted side effects such as
uterine tachysystole with or without abnormal fetal
heart rate changes, hence needing continuous fetal
heart rate tracing during the cervical ripening
period.6–10 Oral misoprostol in a dose of 25 micro-
grams to be given every 2 hours was chosen based on
less likelihood of causing uterine tachysystole com-
pared with higher doses. The pharmacokinetics of mi-
soprostol vary with route of administration.11 The
half-life of oral misoprostol is 30 minutes, compared
with 90 minutes for vaginal misoprostol, requiring it
to be administered every 2 hours compared with 4
hours for the vaginal route. This difference is due to
a rapid metabolism of oral misoprostol by first-pass
mechanism. In our institution, administration of vag-
inal misoprostol can be done only by physicians,
whereas oral misoprostol can be given by nurses; this
allowed better adherence to the dosing schedule for
the study.

Dilapan-S (synthetic osmotic cervical dilator) is a
U.S. Food and Drug Administration–approved
mechanical method for cervical ripening that is
made of a hydrogel (Aquacryl). The synthetic osmotic
cervical dilator is available in 3- and 4-mm diameter
rods that are inserted into the cervical canal in such a
way that they cross the internal os. Within 6–8 hours,

these rods expand up to four times their original
diameter by absorbing fluids from the surrounding
cervical and vaginal tissue to create a radial force
inside the cervical canal, causing it to dilate. Another
mechanism of action is activation of endogenous pros-
taglandins leading to cervical softening and shorten-
ing.12 This response occurs at a predictable rate.
Studies done in the 1990s and other, more recent,
ongoing national and international trials have estab-
lished the safety of synthetic osmotic cervical dilator
for use in pregnant women at term.13–17

Currently, published clinical trials comparing this
novel device with other methods of cervical ripening
in term pregnancies are limited. The objective of this
trial was to determine whether synthetic osmotic
cervical dilator is noninferior to oral misoprostol in
accomplishing a vaginal delivery within 36 hours of
initiation of study intervention.

METHODS

This was a prospective, open-label, randomized con-
trolled trial conducted at two medical centers in the
United States. Our clinical trial was approved by the
Institutional Review Boards at Columbia University
Medical Center, New York, and the University of
Texas Medical Branch at Galveston, Texas. This
study was reported according to CONSORT (Con-
solidated Standards of Reporting Trials) guidelines18

and was registered at ClinicalTrials.gov on September
12, 2018 (NCT03670836), before the first participant
was enrolled on November 15, 2018.

Patients aged 18 years or older presenting for
induction of labor at 37 weeks of gestation or more
with an established plan for preinduction cervical
ripening were screened for eligibility. Women with an
unfavorable cervix, defined as having Bishop scores less
than 6, with no contraindication for vaginal delivery
were eligible for the trial. Participants were excluded
if there was fetal death, prior uterine scar, major fetal
congenital anomaly, nonreassuring fetal heart rate
tracing, premature rupture of membranes, severe pre-
eclampsia, chorioamnionitis, or active vaginal
bleeding.

Randomization was created independently using
a computer-generated sequence and concealed from
the research staff responsible for recruiting and
enrolling participants. Enrolled participants were
randomly assigned in a 1:1 ratio to either synthetic
osmotic cervical dilator insertion or oral misoprostol,
using stratification for 1) parity (nulliparous vs mul-
tiparous women) and 2) gestational age (39 weeks or
less vs more than 39 weeks).
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Owing to the nature of the interventions, blinding
of participants and health care professionals was not
possible. All enrolled participants underwent fetal
heart rate tracing for at least 20 minutes before the
planned intervention.

Patients randomized to asynthetic osmotic cervi-
cal dilator were placed in the lithotomy position, and
a sterile speculum examination was performed to
visualize the cervix, which was then cleaned with be-
tadine. Cervical dilator rods were inserted by trained
physicians either digitally or using a sponge forceps,
ensuring that the rods crossed the internal os as per
the manufacturer’s recommendations. A moist gauze
was placed inside the vagina. Patients were allowed to
ambulate, shower, and have light meals as long as
they met the criteria for intermittent fetal monitoring
based on institutional guidelines. Patients were in-
structed to report any pain, bleeding, and loss of fluid
from the vagina. Failed insertion was defined as failure
to place the synthetic osmotic cervical dilator rods for
any reason.

For participants randomized to the misoprostol
group, after the baseline assessment and a reassuring
fetal heart rate tracing for 20 minutes, 25 micrograms
misoprostol was administered orally every 2 hours, to
a maximum of six doses. All participants had contin-
uous fetal heart rate monitoring. A dose was held if
the patient was noted to have uterine tachysystole,
fetal heart rate tracing abnormalities, or three or more
painful uterine contractions over a period of
10 minutes, averaged over a period of 30 minutes
(indicating onset of labor). Participants in both groups
remained in the labor and delivery department.

Management of participants with onset of labor
was directed by the findings of examination. Other-
wise, all study participants were re-examined after 12
hours of receiving study intervention. Bishop score
was reassessed, and oxytocin was initiated at 1–2
milliunits/minute and increased by 1–2 milliunits/
minute every 15 minutes until a desired response
was obtained. The maximum dose was limited to 40
milliunits/minute. Amniotomy was performed as
soon as clinically feasible. Management of labor was
left to the managing physician’s discretion. Failed
induction was defined as failure of onset of active labor
after oxytocin for 24 hours with artificial rupture of
membranes. All participants had the option to receive
epidural anesthesia for pain management.

Data points including demographics, complete
medical history, physical examination, and maternal
and fetal outcomes were extracted from the medical
records by trained research staff and entered into a
secure electronic database. Satisfaction surveys

pertaining to participants’ experience with cervical
ripening were obtained after delivery. Research staff
contacted study participants by phone 2 weeks after
their discharge from the hospital to ascertain whether
there had been unscheduled postpartum visits for the
neonate or the participant.

The primary outcome was the rate of vaginal
delivery within 36 hours of the study intervention.
Prespecified secondary outcomes were a change in the
Bishop score after 12 hours of study intervention; the
overall rates of vaginal delivery, operative vaginal
delivery, and cesarean delivery; induction-to-delivery
interval, and total length of hospital stay. Maternal
and fetal safety outcomes were also collected.

According to the noninferiority hypothesis, we
conducted primary analyses on both the intention-to-
treat (ITT) and per-protocol populations.19 The ITT
population included participants who were analyzed
in accordance with their randomized study treatment
(ie, the treatment group to which they were originally
allocated, regardless of the treatment that was actually
received). The per-protocol population comprised
participants who received the treatment to which they
were originally allocated, with complete adherence to
the protocol. Demographics, baseline characteristics,
and secondary outcomes were analyzed in the ITT
population. The safety population comprised all par-
ticipants in whom a synthetic osmotic cervical dilator
was inserted or who received at least one dose of
misoprostol. This population was based on the actual
treatment received, in case it differed from that to
which the participant was randomized.

We used the Cochran-Armitage test for trend
analysis of the patient survey.20 Student test, Pearson’s
x2 test, and Mantel Hanzal test were used as indicated.
P,.05 was considered statistically significant. Deliv-
ery time was presented using Kaplan-Meier curves,
with censoring for cesarean delivery. The sample size
calculation used assumptions based on prior pub-
lished data.10,14 Using a noninferiority margin of
10%, a total of 306 participants were needed to eval-
uate the primary outcome with 85% power to confirm
noninferiority with a one-sided confidence level of
97.5%. We predefined the primary outcome for the
statistical analysis. This outcome was adjusted for
stratification factors—gestational age and parity.

A total of 307 patients were enrolled, with four
early withdrawals from the study. The remaining 303
participants were eligible for evaluation of the pri-
mary outcome, keeping the study well-powered to
detect the prespecified noninferiority margin and
preserving the conclusion and findings. The data were
reviewed once by the Data and Safety Monitoring
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Board to ensure the safety aspects of the study. Data
were presented without revealing the randomization
group.

ROLE OF THE FUNDING SOURCE

Medicem Technology s.r.o., located in the Czech
Republic, provided the funding for the study and
supplied the Dilapan-S rods. The study was
investigator-initiated, and the principal investigators
designed the protocol, managed data collection, and
wrote the manuscript. Medicem performed source
data verification on behalf of the sponsor and pro-
vided editorial input into the final manuscript. An
independent third-party statistician, funded by Med-
icem, received password-protected data directly from
the sponsor and performed the data analysis. The
authors had access to relevant aggregated study data
and other information required to understand and
report the research findings. The authors take public
responsibility for all aspects of the work including
publication of the research findings and have been
fully involved during all stages of publication devel-
opment. All individuals included as authors and
contributors who made substantial intellectual contri-
butions to the research, data analysis, and publication
development are listed appropriately. The role of the
funder in the design, execution, analysis, reporting,
and funding is fully disclosed. The authors’ personal

interests, financial or nonfinancial, relating to this
research and its publication have been disclosed.

RESULTS

From November 2018 to January 2021, 307 women
were randomized, 154 in the synthetic osmotic
cervical dilator group and 153 in the misoprostol
group (Fig. 1). There were three withdrawals in the
synthetic osmotic cervical dilator group and one in the
misoprostol group.

Demographics and baseline characteristics were
analyzed in the ITT population, and no significant
differences were noted (Table 1). Of a total of 303
evaluable participants, 191 (63.0%) had gestational
age greater than 39 weeks and 112 (37.0%) had gesta-
tional age 39 weeks or less. All inductions at less than
39 weeks of gestation were medically indicated. Mul-
tiparous and nulliparous participants were equally dis-
tributed between the two groups. The most common
indication for induction of labor was postterm preg-
nancy, followed by elective induction.

Vaginal delivery within 36 hours of initiation of
study intervention was more common in the synthetic
osmotic cervical dilator group compared with the
misoprostol group (ITT analysis; synthetic osmotic
cervical dilator: 93 [61.6%] vs misoprostol: 90
[59.2%], with an absolute difference with respect to
the misoprostol of 2.4% [95% CI 29% to 13%]),

Fig. 1. Flow chart describing patient enrollment for the study.

Gavara. Efficacy of Synthetic Osmotic Cervical Dilator. Obstet Gynecol 2022.
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indicating noninferiority for the prespecified margin
(Table 2 and Fig. 2). The primary outcome did not
change after adjusting for parity and gestational age
(data not shown). A Kaplan-Meier curve (Fig. 3) did
not show any difference in the distribution of vaginal
deliveries over time in the two groups after censoring
for cesarean deliveries.

Secondary outcomes did not differ between groups
(Table 3). There was no difference in vaginal delivery
rate, cesarean delivery rate, or change in Bishop score.
There was no difference in mean initiation of cervical
ripening–to–delivery interval in the two groups. Total
mean duration of hospitalization was similar.

Both interventions demonstrated similar safety
profiles, with only tachysystole showing a significant
difference (Tables 3 and 4). Uterine tachysystole dur-

ing cervical ripening occurred in 53.6% (81/152) of
the participants receiving misoprostol, which was sig-
nificantly more frequent than the 25.7% (39/151) in
the synthetic osmotic cervical dilator group (P,.01).
Only 41.4% of patients in the misoprostol group had
no complications and received all six doses. Similarly,
tachysystole during labor with nonreassuring fetal
heart rate changes was statistically greater in the mi-
soprostol group (P5.03) (Table 3). In the synthetic
osmotic cervical dilator group, the most common
complication was failed insertion in 4 of 151 (2.6%)
patients. None of the complications were severe
enough to require significant interventions or emer-
gent delivery. Patients who received the synthetic
osmotic cervical dilator reported lower pain scores
(P5.02), had less abdominal discomfort (P5.04), and

Table 1. Demographic and Baseline Characteristics of the Study Population*

Characteristic
Synthetic Osmotic Cervical
Dilator Group (n5151)

Misoprostol
Group (n5152)

Age (y) 27.265.94 27.765.9
Gestational age at randomization (wk)

39 or less 57 (37.7) 55 (36.2)
More than 39 94 (62.3) 97 (63.8)

Parity at randomization
Multiparous 70 (46.4) 71 (46.7)
Nulliparous 81 (53.6) 81 (53.3)

BMI at randomization (kg/m2) 33.165.02 33.164.83
GBS positive 60 (39.7) 52 (34.2)
Indication for induction

Diabetes 15 (9.9) 7 (4.6)
Postterm pregnancy 47 (31.1) 40 (26.3)
Hypertensive disease of pregnancy 14 (9.3) 20 (13.2)
Cholestasis of pregnancy 1 (0.7) 2 (1.3)
Intrauterine growth restriction 9 (6) 16 (10.5)
Oligohydramnios 14 (9.3) 22 (14.5)
Elective 37 (24.5) 32 (21.1)
Other 24 (15.9) 20 (13.2)

BMI, body mass index; GBS, group B streptococcus.
Data are mean6SD or n (%).
* Demographics and baseline characteristics were analyzed in the intention-to-treat population, and no significant differences were noted

among the two groups.

Table 2. Primary Outcome: Vaginal Delivery Within 36 Hours

Vaginal Delivery within 36 h
Synthetic Osmotic

Cervical Dilator Group
Misoprostol

Group
Difference in

Proportions (95% CI)* RR (95% CI)

Population
Intention-to-treat 93 (61.6) 90 (59.2) 2.4 (29.0 to 13.0) 1.04 (0.9–1.2)
Per-protocol 86 (64.2) 86 (62.3) 1.9 (21 to 13) 1.03 (0.9–1.2)

RR, relative risk.
Data are n (%) unless otherwise specified.
* Difference in proportions expressed as the rate in the synthetic osmotic cervical dilator group minus the rate in the misoprostol group

(95% CI).
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were able to sleep more (P5.03) during cervical rip-
ening (Fig. 4).

DISCUSSION

We found that the synthetic osmotic cervical dilator is
noninferior to oral misoprostol for cervical ripening.
Our findings were consistent between the ITT and
per-protocol populations, confirming the robustness
of our results. Uterine tachysystole was observed
more frequently in the misoprostol group. Women
in the synthetic osmotic cervical dilator group had
lower pain scores, reported less abdominal
discomfort, and were able to sleep better and ambu-
late more, consistent with prior published trials.14,21,22

Secondary outcomes such as rate of vaginal
delivery within 24 and 48 hours, change in Bishop
score, rate of cesarean delivery, operative vaginal
delivery, induction-to-delivery interval, and total
length of hospital stay were not different between
groups. Neonatal and maternal outcomes and infec-
tious morbidity were similar with both methods.
These findings are consistent with other recent
clinical trials evaluating synthetic osmotic cervical
dilators.14–17

In the DILAFOL (Dilapan-S vs Foley balloon for
preinduction cervical ripening) clinical trial conducted
by Saad et al,14 use of a synthetic osmotic cervical
dilator was found to be as safe and efficacious as a

Fig. 2. Primary outcome: vaginal delivery within 36 hours. Absolute difference in vaginal delivery rate (with 95% CI)
between cervical dilator and misoprostol in the intention-to-treat and per-protocol analysis. The 95% CI spans 0 but lies
wholly above the D margin, indicating noninferiority.

Gavara. Efficacy of Synthetic Osmotic Cervical Dilator. Obstet Gynecol 2022.

Fig. 3. Kaplan-Meier curve showing
vaginal deliveries over time in the
two groups, with censoring for
cesarean deliveries.

Gavara. Efficacy of Synthetic Osmotic
Cervical Dilator. Obstet Gynecol 2022.
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Foley catheter for cervical ripening. Higher satisfac-
tion scores were reported with synthetic osmotic cer-
vical dilator compared with Foley catheter, even
though both are mechanical methods. Clinical trials
comparing the synthetic osmotic cervical dilator with

other methods of cervical ripening, such as dinopro-
stone gel, extra amniotic saline infusion, and miso-
prostol, have shown that the synthetic osmotic
cervical dilator has similar efficacy and a similar safety
profile.15–17

Table 3. Secondary Outcomes by Intervention Method in the Intention-to-Treat Population

Outcome

Synthetic Osmotic
Cervical Dilator
Group (n5151)

Misoprostol
Group (n5152) RR (95% CI)

Change in Bishop score 2 (0–11) 3 (0–11) —
Change in modified Bishop score 2 (0–8) 2 (0–8) —
Cesarean delivery 41 (27.2) 42 (27.6) 0.98 (0.68–1.42)
Spontaneous vaginal delivery 104 (68.9) 104 (68.4) 1.01 (0.86–1.17)
Operative vaginal delivery 6 (3.9) 6 (3.9) 1.01 (0.33–3.05)
Chorioamnionitis 12 (7.9) 10 (6.6) 1.21 (0.54–2.71)
Postpartum fever 3 (2.0) 3 (2.0) 1.01 (0.21–4.91)
Postpartum hemorrhage* 1 (0.7) 3 (2.0) 0.34 (0.04–3.19)
Nonreassuring FHR tracing during labor 18 (12.1) 27 (17.6) 0.67 (0.38–1.17)
2nd round of cervical ripening 5 (3.3) 8 (5.3) 0.63 (0.21–1.88)
Duration from initiation of cervical ripening to vaginal delivery (h) 24.968.98 25.8610.19 —
Duration from initiation of cervical ripening to any delivery (h) 27.2610.68 27.9610.96 —
Hospital stay (h) 80.5621.8 84622.6 —

RR, relative risk; FHR, fetal heart rate.
Data are median (range), n (%), or mean6SD unless otherwise specified.
* Estimated blood loss greater than 1,000 mL.

Fig. 4. Maternal satisfaction graph. A. “I was able to sleep” (P5.03). B. “I am pleased with my overall cervical ripening
experience” (P5.12). C. Preference of alternative method (P5.14). D. “I was able to walk, eat, and shower.” (P5.15). E. “I
experienced unpleasant side effects” (P5.08). F. “I experienced unpleasant sensations” (P5.04). G. Pain level experienced
during ripening (P5.019). 1, strongly disagree; 5, strongly agree.

Gavara. Efficacy of Synthetic Osmotic Cervical Dilator. Obstet Gynecol 2022.
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Our study compares oral misoprostol with a
cervical dilator for cervical ripening at term preg-
nancy. The strengths of this study are a large sample
size, prespecified outcomes, and enrollment at two
geographically different academic centers—one hospi-
tal system in the Northeast and one in the South—thus
including a diverse population. Another strength of
our study is the use of a single cervical ripening agent
that was randomly assigned for the same period of
time in both groups, thereby eliminating confounding
from use of other ripening agents during the process
of labor induction. Statistical analysis was performed
on ITT and per-protocol populations that were pre-
specified before data analysis.

One limitation of our study was the inability to
blind the participants and investigators owing to the
nature of the intervention. The likelihood of bias
is minimal, because the outcomes were prespecified
and not affected by subjective interpretation. This
study was not powered to detect the differences in

secondary outcomes and rare adverse effects. How-
ever, the relative similarity of these outcomes among
the two groups makes a clinically significant differ-
ence unlikely. Another limitation of our study is the
generalizability of the results. Even though enrollment
was done at two geographically different locations,
multiple physicians managing labor and unique dif-
ferences in each institution’s labor-management pro-
tocols could have affected the outcomes.

In summary, we present level 1 evidence that
synthetic osmotic cervical dilator is an efficacious
mechanical method for cervical ripening at term.
Patient satisfaction was higher compared with oral
misoprostol, with lower rates of tachysystole in the
synthetic osmotic cervical dilator group. In addition,
the safety profile of the synthetic osmotic cervical
dilator makes it an optimal method for cervical
ripening in the outpatient setting among low-risk
women undergoing induction of labor, providing
potential cost savings compared with ripening

Table 4. Maternal and Neonatal Complications in the Intention-to-Treat Population

Complications of the Method

Synthetic Osmotic
Cervical Dilator
Group (n5151)

Misoprostol
Group (n5152) RR (95% CI)

Failed insertion 4 (2.6) 0 (0) N/C
Cervical laceration during cervical ripening 0 (0) 0 (0)
Vasovagal reaction during insertion 0 (0) 0 (0)
Cesarean delivery during cervical ripening 1 (0.7) 2 (1.3) 0.50 (0.05–5.49)
ROM during cervical ripening 1 (0.7) 0 (0) N/C
Uterine tachysystole* 35 (23.3) 70 (46.4) 0.50 (0.36–0.71)
Uterine tachysystole with nonreassuring FHR tracing† 4 (2.6) 11 (7.3) 0.37 (0.12–1.12)
Uterine hypertonus‡ 8 (5.3) 11 (7.3) 0.73 (0.30–1.77)
Failed induction 11 (7.3) 13 (8.6) 0.85 (0.39–1.84)
Arrest of 1st stage 12 (7.9) 12 (7.9) 1.01 (0.47–2.17)
Arrest of 2nd stage 1 (0.7) 3 (2.0) 0.34 (0.04–3.19)
Nonreassuring FHR tracing in labor 18 (12.1) 27 (17.6) 0.67 (0.39–1.17)
Intrapartum maternal fever 15 (9.9) 17(11.2) 0.89 (0.46–1.71)
Uterine tachysystole* 14 (9.3) 12 (7.9) 1.17 (0.56–2.45)
Uterine tachysystole with nonreassuring FHR tracing† 1 (0.7) 7 (4.6) 0.14 (0.018–1.15)
Uterine hypertonus‡ 8 (5.3) 7 (4.6) 1.15 (0.43–3.09)
5-min Apgar score less than 7 0 1 (0.7) N/C
Cord pH less than 7.1 0 4 (2.6) N/C
Neonatal sepsis 1 (0.7) 3 (2.0) 0.34 (0.04–3.19)
NICU admission 9 (6.0) 8 (5.3) 1.13 (0.45–2.86)
Intubation 0 (0) 0 (0)
Hypoglycemia 4 (2.6) 3 (2.0) 1.34 (0.31–5.90)
Apnea 0 1 (0.7) N/C
Meconium aspiration 1 (0.7) 0 N/C
Neonatal jaundice 13 (8.6) 11 (7.3) 1.19 (0.55–2.57)
Antibiotics used 5 (3.3) 4 (2.6) 1.26 (0.34–4.60)

RR, relative risk; N/C, noncalculable; ROM, rupture of membranes; FHR, fetal heart rate; NICU, neonatal intensive care unit.
Data are n (%) unless otherwise specified.
* More than five contractions per 10-minute period, averaged over 30 minutes.
† More than five contractions per 10-minute period, with abnormal fetal heart rate changes.
‡ A uterine contraction lasting more than 2 minutes.
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approaches requiring inpatient monitoring. We are
presently completing a randomized controlled trial
comparing inpatient with outpatient cervical ripening
with synthetic osmotic cervical dilator in women with
low-risk pregnancies.
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