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Impact of prolonged dinoprostone cervical ripening on
the rate of artificial induction of labor: A prospective
study of 330 patients

Christine Denoual-Ziad1, Stéphanie Aicardi-Nicolas2, Christian Creveuil3,4,
Cathy Gaillard3,4, Michel Dreyfus1,4 and Guillaume Benoist1,4

1Obstetrics and Gynecology Service, 3Biostatistics and Clinical Research Unit, 4University of Caen, Caen, and 2Obstetrics and
Gynecology Service, Hospital of Arcachon, Arcachon, France

Abstract

Aim: The aim of this study was to evaluate two regimens of administration of sustained-release dinoprostone
on the need for oxytocin induction of labor.
Material and Methods: We carried out an open prospective study comparing labor, maternal and neonatal
outcomes after 12 h of prostaglandin cervical ripening insert versus 24 h of prostaglandin cervical ripening
insert in 284 patients (142 ripenings at 12 h [P12 group] and 142 ripenings at 24 h [P24 group]).
Results: The two groups were demographically similar. There was a significant difference in the need for
artificial rupture of membranes/oxytocin induction of labor between the groups (49.3% for the P12 group vs
38% for the P24 group, P = 0.03). The delay between the beginning of ripening and delivery was significantly
decreased in the P12 group, but the duration of active labor (6.6 h), the dose of oxytocics used (1326 UI), the rate
of cesarean section, the rate of uterine hyperstimulation, the rates of hemorrhaging from delivery, the neonatal
state and the experience of induction were similar in the two groups.
Conclusion: This study allows us to show for the first time that sustained-release of dinoprostone leads to
spontaneous induction of labor without increasing the obstetrical risk in a majority of patients.
Key words: cervical ripening, dinoprostone, intra-vaginal administration, pregnancy, therapeutic use of,
treatment outcome.

Introduction

Artificial induction of labor (AIL) accounts for around
20% of childbirths in developed countries.1,2 The fre-
quency of induced labor in France rose from 8.5% to
20.5% between 1972 and 2003.2 Two-thirds of these
inductions are motivated by a medical indication. In
half of these cases, cervical conditions, as evaluated by
the Bishop score (BS), are unfavorable. In such cases,
cervical ripening improves the rate of success of labor

induction. Numerous methods are available that aim to
improve the success of AIL. Prostaglandins E2 are the
primary medical means to ripening and have long
proven their efficacy in labor induction.3 In 2003, a
national study related to the obstetrical practice of
inducing labor in France reported that recourse to
prostaglandins was necessary in 45.8% of inductions.
Cervical ripening before labor induction reduces com-
plications due to prolonged labor as well as those due
to the rate of cesarean sections (CS).4
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Early studies on the dinoprostone sustained-release
vaginal insert (PROPESS, Ferring) pointed to a statisti-
cally significant efficacy of cervical ripening with a
change in BS from 58% to 80% of cases, and efficacy of
labor induction in 67% of patients.5–7 Efficacy is usually
defined in the scholarship by a change of ≥3 points in
the BS, or by spontaneous onset of labor during ripen-
ing.3 After 12 h of ripening, several authors have
reported rates of spontaneous labor varying from 76%
to 89%.8 Subsequently, studies have shown that this
insert released dinoprostone for up to 24 h following
application.9–11

We hypothesized that a decrease in the need for oxy-
tocin induction of labor can be observed after 24 versus
12 h of prostaglandin insert. The aim of this study was
therefore to compare the efficacy of two regimens of
prostaglandin administration for cervical ripening on
the rate of oxytocin induction of labor.

Methods

This study reflects an open prospective study
carried out in a university hospital (approximately
3000 births/year comprising 300 cervical ripening/
induction of labor procedures per year) over a period
of 22 months (2010 to 2011), comparing the modes of
delivery after administration of the 10-mg dino-
prostone sustained-release vaginal insert (PROPESS) at
12 h (P12) and at 24 h (P24).

The inclusion involved any patient over 18 years of
age bearing a singleton offspring in cephalic presenta-
tion at term (≥37+0) and requiring labor induction
for medical causes: post-term pregnancy (≥287 days,
41 weeks) and requiring labor induction for medical
reasons.

Exclusion criteria were a term <37+0 weeks, a fetus
with growth retardation or suspected macrosomia
(≥4500 g), scarred uterus, fetal malpresentations,
placenta previa, active genital herpes infection, fetal
distress, and high risk pregnancies. Written consent
was obtained from all patients after oral and written
information. The study obtained approval from the
local Advisory Committee on Protection of Persons in
Biomedical Research.

The main objective was the comparison of rates of
labor induction between the two groups. Secondary
outcomes evaluated were: variation of the BS, duration
of labor, delivery rate at 12, 24, 35, and 48 h, total dose
of oxytocin, uterine hyperstimulation rate (including
both uterine hypertonia defined as ≥5 uterine contrac-
tions/10 min and the hyperkinesia of frequency), rate

of operative deliveries, CS rates, and postpartum hem-
orrhage (PPH) rates. More precisely, we compared the
indications for CS by retaining two types of informa-
tion: failures of induction and other causes (fetal heart
rate [FHR] abnormalities, chorioamnionitis, stagnation
of the cervical dilation, etc.). We also compared Apgar
scores and hospitalization rates in intensive care units.

A patient satisfaction survey was distributed to study
participants during their hospital stay following birth,
and collected upon their discharge from the ward.

We were unable to implement a true randomization
for the study due to organizational reasons in our insti-
tution. A weekly calendar had been pre-established,
alternating between administration of dinoprostone for
12 h and for 24 h maximum. Nevertheless, during the
study period, the medical practitioners and midwives
comprising the staff did not change and, in our
opinion, this choice did not induce a methodological
bias.

Undesirable events potentially linked to the product
or to the procedure were documented. In cases of
abnormal FHR or uterine hyperstimulation, the intra-
vaginal insert was removed and the management
adapted to the obstetrical situation.

Vaginal examination (VE) was performed at 6, 12,
and 24 h following administration of the insert, or at
any time the patient felt painful and increasing uterine
contractions as well as in cases of rupture of the
membranes.

If labor had not occurred following the maximum
exposure time in each group (P12 and P24), it was
induced by infusion of oxytocin and amniotomy.

Analysis was carried out with the intention of treat-
ing all patients who had undergone an initial examina-
tion using a BS determined by VE. Patients were taken
out of the study in cases of accidental loss of the vaginal
insert, upon request by refusal to follow protocol or
withdrawal of consent, or as a decision of investigators
for medical reasons.

Our hypothesis predicted a decrease of at least 15%
in the rate of AIL (from 45% to 30%). The calculation of
the number of patients needed to detect this difference
was made with a unilateral risk α = 0.05 and a power of
80%. The formulation was unilateral as the extension of
the ripening period could never lower the rate of spon-
taneous onset of labor (i.e. waiting longer for an event
to occur cannot reduce the rate of occurrence of that
event). A minimum of 142 patients per group was
required. Categorical data were compared using a
χ2-test or Fisher’s exact test for small subgroup
numbers. Continuous data, in turn, were compared by
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the Student’s t-test after checking the normality
assumption, or by a Mann–Whitney U-test in cases
where the normality assumption was not verified. The
significance level was set at 0.05. The formulation of
tests was unilateral for the primary criteria of evalua-
tion and bilateral for secondary criteria. Statistical
analysis was performed using spss.

Results

Our groups were made up of 284 patients (142 in each
group). No patients were lost to follow-up after enroll-
ment in the study. The populations of the two groups
were entirely consistent (Table 1).

The overall rate of induction/ augmentation of labor
after cervical ripening was 43.6% in our population.
There was a significant difference in the rates between
the two groups (38% in P24 and 49.3% in P12; P = 0.03).

The average change in the BS evaluated between
early ripening and the end of the exposure period or
the beginning of the spontaneous labor was 2.5 points
(±2.3), a significantly different variation between the
two groups (P = 0.03).

The cervical ripening (insertion of prostaglandin
device) to birth interval differed significantly between
the two groups, with a cervical ripening–birth interval
<24 h in 83.5% of the P12 group but only 54.3% of the
P24 group (P < 0.001).

An average dose of 265 mL of oxytocin (1326 IU) was
used when working with a wide standard deviation of

414.5 mL (2072 IU), once again with no difference
according to duration of exposure to dinoprostone
(Table 2).

The overall rate of CS was 17.6%, whether patients
had been induced or not. The rate of CS with respect to
their indications was not significantly different, includ-
ing the cases of induction failure (P12 = 4.3% and
P24 = 13.0%, P = 0.10). Among the CS performed after
labor induction, the proportion of those performed
solely due to failed induction was 18.8% (3/16) in the
P12 group, and 43.8% (7/16) in the P24 group
(P = 0.13).

The rates of uterine hyperstimulation, instrumental
extraction, PPH (3.2%) and neonatal parameters were
not statistically different.

The feedback collected from patients who partici-
pated in the study describes the experience as positive,
regardless of the duration of use of the insert (Table 3).
The ripening start time (early morning or early
evening) and the delay between the beginning of the
ripening and early active labor were positively
accepted and comparable to what the majority of
patients had imagined (66.2% vs 59.2%). Of patients in
the P24 group, 27.5% imagined the ripening time to be
longer than it really was. Ninety-four percent and 98%
of patients in the P12 and P24 groups, respectively, had
the impression of a treatment with little or no hin-
drance despite the duration. Nearly 97% of patients in
each group would be favorable to renewing the same
type of treatment in a future pregnancy.

Table 1 General characteristics of patients in the two groups

P12 P24 P
n = 142 n = 142

Age (years) (mean ± SD) 29.4 ± 5.5 29.0 ± 5.8 NS
Term (weeks+days) n (%)

37+0–38+6 20 (14.1%) 22 (15.5%)
39–40+6 35 (24.6%) 41 (28.9%) NS
41–41+6 87 (61.3%) 79 (55.6%)

Parity n (%)
Primiparous 84 (59.2%) 77 (54.2%) NS
Multiparous 58 (40.8%) 65 (45.8%)

Indication of induction n (%)
Post-dates 82 (57.7%) 79 (55.6%)
Maternal pathology† 41 (28.9%) 36 (25.4%) NS
Fetal pathology‡ 19 (13.4%) 27 (19.0%)

Bishop before maturation n (%)
≤3 97 (68.3%) 101 (71.1%) NS
>3 45 (31.7%) 41 (28.9%)

†Maternal pathologies were mainly gestational diabetes, gravidic hypertension, late non-
severe pre-eclampsia, maternal thrombocytopenia. ‡Fetal pathologies were mainly abnor-
mal fetal well-being, abnormal amount of amniotic fluid (oligoamnios). NS, not statistically
significant; P12, maturation during 12 h; P24, maturation during 24 h.
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Discussion

We demonstrated a decrease in the rate of artifi-
cial induction of labor with prolonged use of a
dinoprostone sustained-release vaginal insert.

Our results are consistent with those reported
in the published work.5,6,12–14 Thus, this study

demonstrated a significant reduction in the rate of
AIL by sustaining the duration of cervical ripen-
ing with dinoprostone vaginal insert, with an 11%
increase of patients going into spontaneous
labor after extending the duration of exposure
to prostaglandins and good acceptability of this
procedure.

Table 2 Comparison of obstetrical criteria between the two groups

P12 P24 P
n = 142 n = 142

Artificial ripening of membranes ± oxytocin
No 72 (50.7%) 88 (62.0%) 0.028
Yes 70 (49.3%) 54 (38.0%)

Delay maturation–delivery (h) (m ± SD) 17.1 ± 6.9 22.2 ± 10.5 <0.001
Duration of labor (h) (m ± SD) 6.4 ± 3.3 6.9 ± 4.0 NS
Oxytocin dose (UI) (median [quartiles]) 94 (0–370) 63 (0–339) NS
Variation in Bishop score (median [quartiles]) 2 (1–5) 3 (2–5) 0.03
Uterine hyperstimulation n (%)

No 131 (92.3) 130 (91.5) NS
Yes 11 (7.7) 12 (8.5)

Instrumental extraction n (%)
No 109 (76.8) 110 (77.5) NS
Yes 33 (23.2) 32 (22.5)

Cesarean section n (%)
No 118 (83.1) 116 (81.7) NS
Yes 24 (16.9) 26 (18.3)

Apgar Score at 5 min n (%)
≤7 2 (1.4) 1 (0.70) NS
>7 140 (98.6) 141 (99.3)

Neonatal nursery admission n (%)
No 132 (93.6) 135 (95.7) NS
Yes 9 (6.4) 6 (4.3)

NS, not statistically significant; P12, maturation during 12 h; P24, maturation during 24 h.

Table 3 Comparison of criteria in the experience of ripening between the two
groups

P12 P24 P
n = 142 n = 142

Time of admission
Yes, very good 106 (74.6%) 99 (69.7%) NS
Not appropriate 36 (25.4%) 43 (30.3%)

Delay of maturation – delivery room
Longer than imagined 25 (17.6%) 19 (13.4%)
Same as imagined 94 (66.2%) 84 (59.2%) NS
Shorter than imagined 23 (16.2%) 39 (27.5%)

Impression
Very cumbersome 8 (5.6%) 17 (12.0%)
Not so cumbersome 103 (72.5%) 100 (70.4%) NS
Not at all cumbersome 31 (21.8%) 25 (17.6%)

Renewal of the experience
Yes 139 (97.9%) 137 (96.5%) NS
No 3 (2.1%) 5 (3.5%)

NS, not statistically significant; P12, maturation during 12 h; P24, maturation during 24 h.
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Brennan et al. assessed the likelihood of cesarean
delivery between cases in whom the dinoprostone
insert was removed within 12 h (n = 226) or within
12–24 h (n = 205) and observed that sustained-release
intravaginal dinoprostone left in place beyond 12 h did
not increase the risks of intrapartum complications,
cesarean delivery, or immediate adverse neonatal
events.15

The duration of effective labor and the dose of oxy-
tocin used are identical regardless of the duration of
use of prostaglandins, indicating that 12 h of use
resulted in satisfactory cervical ripening in the majority
of cases. This result confirms the results obtained
by most authors in the use of sustained-release
dinoprostone.12

The delivery rate at 24 h from the start of treatment
is the main outcome. It varies between 38.2% and
62.3%.10,16 In our series, this rate is obviously lower in
the P24 group since, even if the duration of labor is
consistent between the two groups, the ripening–
delivery delay is increased by the duration of ripening
itself. Obviously, the actual number of births after 24 h
of care is increased. However, if the prolonged ripen-
ing lengthens the overall duration of treatment, the
major benefit is the increased number of spontaneous
labor onsets.

In most previous studies, the rate of CS was signifi-
cantly linked to the BS before induction. The risk of
cesarean is doubled in the case of labor induction with
unfavorable cervical conditions.2,6,17 Our study showed
an improvement in BS with sustained exposure to
dinoprostone. Most authors agree that the effectiveness
of a method of cervical ripening is defined by a score
increase of ≥3 points.5,14,18,19 A variation of this type was
obtained in our study irrespective of the ripening dura-
tion. Note, however, that in the case of sustained appli-
cation, there is a significantly greater variation in the
cervical score, increasing chances of induction success.

Our overall CS rate (17.6%) is consistent with those
described in previous studies (17–28%).5,7,15,18–21 Our
primary indication for CS was induction failure, as in
many series, hence the importance of cervical ripen-
ing.5 We were unable to show a significant decrease in
CS rate when leaving the insert for 24 h. Nevertheless,
this criterion was not our primary outcome.

Instrumental operative delivery is recommended for
delay in the second stage of labor and maternal exhaus-
tion. We observed a similar rate of spontaneous vaginal
delivery regardless of the ripening duration. Pro-
longed ripening did not seem to increase maternal
exhaustion.

In our study the occurrence of maternal or fetal com-
plications was similar regardless of the duration of
dinoprostone use. In contrast, Brennan et al. observed
abnormal uterine contractility patterns less commonly
in the prolonged ripening group (25.2% vs 37.6%;
P = 0.03).15 Rates reported in the literature vary
depending on the molecule used, its dose, and route of
administration. The use of the vaginal devices induces
hyperstimulation from 0% to 21%, depending on the
study.21–27 The rates obtained in our study are consistent
(8.1%). Hyperstimulation was associated with FHR
abnormalities in less than 50% of cases, and always
resolved upon removal of the vaginal insert. No CS was
necessary under these circumstances. Rapid removal of
the insert proves to be its main attraction compared
with other PgE2 galenic formulations used as intracer-
vical gels.14 Hyperstimulations described in prior
studies and in our study all occurred immediately after
the insertion, requiring continuous optimal monitor-
ing. Maternal and fetal monitoring measures during
this period are therefore critical. However, we have
been able to demonstrate that prolonged use of the
insert did not lead to an increase in occurrence of such
complications.

The occurrence of PPH increases in cases of AIL as
well as prolonged labor.8 In our series, rates and sever-
ity of PPH in the two groups were consistent. More
prolonged use of dinoprostone with respect to a
shorter duration or another ripening mode does not
appear to increase the risk of critical PPH.28,29

The neonatal safety of cervical ripening is well estab-
lished and our work leads to the conclusion that,
regardless of the cervical ripening duration, the expo-
sure duration does not alter neonatal behavior.5,17

Ripening with a maximum exposure time of 24 h
may seem long and it is thus important to properly
inform patients about the course of the procedure to
improve their satisfaction. This need is being widely
reported by users’ associations. A study in which
cervical ripening was induced by intravaginal
dinoprostone tablets showed that 34.7% of patients
undergoing labor induction were dissatisfied with
information provided on the induction and its prog-
ress.30 In this study, 40% of patients would have pre-
ferred the delay between ripening and delivery to be
shorter despite a rate of satisfaction with their induc-
tion of around 70.4%. The few studies carried out on
patient points of view with regard to the course of an
induction or of ripening have shown that AIL leads to
a lower rate of satisfaction compared with spontaneous
labor. Biem et al. reported up to 56% satisfaction after
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ripening by means of dinoprostone for 12 h and Van
Germund et al. described 85% satisfaction with labor
induction, adding that 50% of patients in both groups
said that they would renew the experience.31,32 In our
series this figure exceeded 95%, indicating a positive
final experience.

In addition, reducing the rate or release could theo-
retically reduce the cost of obstetrical care. Neverthe-
less without any modification of the admission rate in
neonatal intensive care units or the rate of CS (which
usually increases the duration of the maternal stay in
hospital during the postpartum period) a precise cost-
effectiveness study has not been performed.

Though our conclusions must take into consider-
ation the absence of strict randomization, we consid-
ered that our methodology leaves very little room for
selection bias. First, seven different practitioners (one
for each day of the week) managed the patients in a
daycare center. Multiplicity of practitioners probably
limits the importance of their individual convictions
about the efficacy of the two regimens of prostaglandin
administration. Second, all of the staff members
(blinded of the week of randomization) discussed each
morning (except weekend days) the medical indica-
tions for induced labor. Nevertheless, temporal ran-
domization remains a well-known method to cause
bias. We also considered that it was the most efficient
method in our organization to conduct this study easily
without missed inclusions.

In summary, prolonged (24-h) use of dinoprostone
sustained-release vaginal insert allows for labor
without further intervention, particularly oxytocin
induction, in a larger proportion of patients than the
standard 12 h of use. However, as the clinical efficacy
and safety were otherwise identical to the conventional
exposure during 12 h, including similar CS and PPH
rates, we conclude that prolonged ripening did not
demonstrate clinical benefit based on the obstetrical
parameters chosen in this study.
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