
Clin. Exp. Obstet. Gynecol. 2026; 53(8): 50940
https://doi.org/10.31083/CEOG50940

Copyright: © 2026 The Author(s). Published by IMR Press.
This is an open access article under the CC BY 4.0 license.

Publisher’s Note: IMR Press stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Original Research

Maternal and Neonatal Outcomes Following Labor Induction With a
Dinoprostone Vaginal Insert in Pregnancies With Prelabor Rupture of
Membranes: A Retrospective Observational Study
Melike G. Bayman1,* , Şükran Doğru1 , Orhan Kılınç1 , Kenan Kuzu1 ,
Melike S. Harmancı2 , Fikriye K. Yaman2 , Ali Acar2

1Department of Obstetrics and Gynecology, Konya City Hospital, 42020 Konya, Türkiye
2Department of Obstetrics and Gynecology, Meram Faculty of Medicine, Necmettin Erbakan University, 42080 Konya, Türkiye
*Correspondence: drmelike86@hotmail.com (Melike G. Bayman)
Academic Editors: Michael H. Dahan and George Daskalakis
Submitted: 11 February 2026 Revised: 23 June 2026 Accepted: 26 June 2026 Published: 24 August 2026

Abstract

Background: The safety and efficacy of the dinoprostone vaginal insert for labor induction in womenwith prelabor rupture of membranes
(PROM) remains uncertain. This study compared clinical outcomes between women with PROM and those with intact membranes.
Methods: In this single-centre retrospective study, singleton pregnancies at ≥37 weeks of gestation induced with a dinoprostone vaginal
insert between January 2020 and June 2025 were categorized as PROM (n = 42) or controls (n = 84). Demographic characteristics,
cervical status, labor characteristics, delivery mode, maternal complications, as well as neonatal outcomes were analyzed using the t-test
or Mann-Whitney U test for continuous variables and the chi-square or Fisher’s exact test for categorical variables, with a significance
level of α = 0.05. The study was approved by the institutional ethics committee (Approval No.: 2026/6295; Application ID: 29133).
Results: Gestational age at delivery was significantly lower in the PROM group than in the control group (37.70 ± 1.17 vs. 39.54 ±
1.39 weeks; p < 0.001). Although pre-induction cervical dilatation was greater in the PROM group, post-induction cervical dilatation
and cervical effacement were significantly lower than those in the control group (both p < 0.001). The overall cesarean delivery rate was
higher in the PROM group, primarily driven by an increased incidence of cesarean delivery due to fetal distress (35.7% vs. 16.7%; p =
0.008). Tachysystole was rare in both groups (0% vs. 1.2%; p = 0.478). No cases of postpartum hemorrhage or third-degree perineal
lacerations occurred, and hemoglobin concentration and blood transfusion rates were comparable between groups. Neonates in the PROM
group had significantly lower birth weights (2770.60 ± 447.30 g vs. 3321.20 ± 344.50 g; p < 0.001) and lower 5-minute Apgar scores
(8.33 ± 1.00 vs. 9.25 ± 0.65; p < 0.001). Conclusions: Pregnancies complicated by PROM were associated with a reduced cervical
response to dinoprostone, higher cesarean delivery rates, primarily due to fetal distress, and less favorable neonatal outcomes, whereas
maternal safety outcomes appeared acceptable. Careful patient selection and close intrapartum monitoring are recommended when using
dinoprostone for labor induction in women with PROM.
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1. Introduction
Prelabor rupture of membranes (PROM) is defined as

the spontaneous rupture of the fetal membranes before the
onset of labor and represents a common clinical condition
in obstetric practice. It occurs in approximately 8% to 10%
of term pregnancies. PROM can occur in both term and
preterm pregnancies and requires careful monitoring, close
surveillance, and timely obstetric intervention due to its as-
sociation with an increased risk of maternal and neonatal
morbidity [1].

Infectious complications associated with PROM,
along with increased rates of cesarean delivery and adverse
neonatal outcomes, constitute the primary clinical chal-
lenges associated with this condition [2]. In pregnancies
complicated by PROM, timely delivery is recommended to
reduce the risk of maternal and neonatal complications. In
term and near-term pregnancies, expectant management is

generally discouraged because the risk of intrauterine infec-
tion increases as the duration between membrane rupture
and delivery lengthens.

In this context, although labor induction is commonly
preferred in cases of PROM, there is still no clear consen-
sus in the literature regarding the optimal induction agent or
method of administration [1,3]. Although numerous stud-
ies have evaluated the effects of different induction meth-
ods onmaternal and neonatal outcomes, the generalizability
of these findings remains limited due to the heterogeneity
in patient populations, indications for induction, and clini-
cal protocols [4]. Previous studies have also demonstrated
that dinoprostone-based labor induction may yield variable
success rates and obstetric outcomes depending on mater-
nal characteristics, cervical status, and the underlying indi-
cation for induction [5,6].
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Prostaglandin E2 (dinoprostone) is a well-established
pharmacological agent that has long been used for la-
bor induction due to its cervical ripening properties. The
controlled-release vaginal dinoprostone insert (Propess®)
provides gradual and physiologically consistent cervical
ripening while reducing the risk of uterine hyperstimula-
tion and allowing for rapid removal when necessary. These
characteristics make it a clinically appropriate option, par-
ticularly in cases of PROM, where close maternal–fetal
monitoring is essential [7,8].

Nevertheless, the efficacy and safety of prostaglandin
use in cases of PROM, where membrane integrity is com-
promised, remain subjects of ongoing debate. Available ev-
idence suggests that membrane rupture leads to inflamma-
tory and biochemical changes in cervical tissue that may
alter the response to prostaglandins. Although some stud-
ies have reported that prostaglandin-induced labor is asso-
ciated with lower vaginal delivery rates and higher cesarean
delivery rates, other studies have demonstrated acceptable
maternal safety outcomes [3,4].

Conversely, the timing of delivery and the manage-
ment strategies in cases of PROM have important implica-
tions for neonatal outcomes. Delivery at an earlier gesta-
tional age, fetal distress, low Apgar scores, and respiratory
complications related to prematurity are among the neona-
tal risks frequently reported in these pregnancies. The need
for neonatal intensive care during the early postnatal period
emerges as a major determinant of neonatal morbidity as-
sociated with PROM [9].

Therefore, in cases of PROM, induction methods
should be evaluated not only for their effects on the mode of
delivery but also for their impact on maternal and neonatal
outcomes. The aim of this study was to compare mater-
nal and neonatal outcomes following labor induction with
Propess® in pregnancies complicated by PROM and those
with intact membranes. The findings of this study are ex-
pected to inform clinical decision-making regarding the use
of Propess® in women with PROM and to provide insights
for the development of individualized obstetric manage-
ment strategies.

2. Materials and Methods
The study population comprised pregnant women ad-

mitted to the Department of Obstetrics and Gynecology at
Konya City Hospital between January 2020 and June 2025
who underwent labor induction with a dinoprostone vaginal
insert (Propess®, Ferring Pharmaceuticals, Copenhagen,
Denmark).

PROM was defined as spontaneous rupture of mem-
branes before the onset of labor in term pregnancies (≥37
weeks of gestation), diagnosed based on clinical findings,
including visualization of amniotic fluid leakage and, when
necessary, supported by diagnostic tests in accordance with
standard obstetric practice.

The study population was divided into two groups ac-
cording tomembrane status at the time of induction: women
with PROM (PROM group) and women with intact amni-
otic membranes (control group).

During the study period, a total of 1048 patients under-
went labor induction. Of these, 126 patients (12.02%) met
the eligibility criteria and were included in the final analy-
sis. The majority of patients were excluded due to the strict
inclusion criteria, which required singleton term pregnan-
cies with cephalic presentation and labor induction using a
dinoprostone vaginal insert, as well as the exclusion of pa-
tients with a history of uterine surgery, multiple gestations,
fetal anomalies, and clinical infection.

A total of 126 patients were included in the study,
comprising 42 patients in the PROM group and 84 in the
control group. Medical records were reviewed to collect
data on demographic characteristics, obstetric history, la-
bor characteristics, delivery outcomes, and maternal and
neonatal parameters. The unequal group sizes reflect the
retrospective study design. All eligible PROM cases were
included, and a larger control groupwas selected to improve
statistical power. No a priori sample size calculation was
performed due to the retrospective design of the study.

Group allocation was determined based on membrane
status prior to the initiation of labor induction. Only patients
with confirmed PROM before placement of the Propess®
insert were assigned to the PROM group. Patients who ex-
perienced membrane rupture after the initiation of labor in-
duction were not reclassified and were analyzed according
to their original group assignment.

Women with singleton pregnancies, cephalic presen-
tation, a gestational age of ≥37 weeks, and labor induc-
tion with a dinoprostone vaginal insert were included in
the study. Exclusion criteria comprised multiple gesta-
tions, non-cephalic presentation, a history of prior uterine
surgery, placental abnormalities, clinical chorioamnioni-
tis at the time of hospital admission, and fetal congenital
anomalies.

The control group included intact amniotic mem-
branes at the time of labor induction, a gestational age of
≥37 weeks, singleton pregnancy with cephalic presenta-
tion, the absence of spontaneous onset of labor, use of a
dinoprostone vaginal insert (Propess®) for labor induction
and no clinical evidence of prelabor rupture of membranes
or intrauterine infection. In cases where rupture of mem-
branes occurred after placement of the dinoprostone vaginal
insert, the insert was removed, and these patients were not
reclassified as PROM, as group allocation was determined
based on membrane status at the time of induction.

Cervical ripening was performed in all patients using
a controlled-release dinoprostone vaginal insert (Propess®,
10 mg). The insert was placed in the posterior vaginal
fornix according to the manufacturer’s instructions. During
labor induction, fetal heart rate and uterine activity were
monitored at regular intervals. The vaginal insert was re-
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moved upon the onset of active labor, the development of
uterine tachysystole, the detection of non-reassuring fetal
heart rate patterns, or upon completion of the maximum
recommended application time (24 hours). In addition, it
was removed in cases of severe uterine pain, intolerablema-
ternal adverse effects, unexplained vaginal bleeding, sus-
pected placental abruption, or clinical signs of chorioam-
nionitis. Propess® was also discontinued when a decision
was made to perform cesarean delivery. Cervical status was
assessed before and after Propess® application by measur-
ing cervical dilatation and effacement. Maternal and fe-
tal monitoring was continued thereafter. The duration of
Propess® application was recorded in minutes [7].

Patients were closely monitored during labor induc-
tion with the dinoprostone vaginal insert (Propess®) in ac-
cordance with the manufacturer’s recommendations and in-
stitutional protocols. The insert was promptly removed
upon the onset of active labor, the development of uter-
ine tachysystole, the detection of non-reassuring fetal heart
rate patterns, or signs of fetal distress. In addition, the
vaginal insert was removed in cases of severe uterine pain,
intolerable maternal adverse effects, unexplained vaginal
bleeding, suspected placental abruption, or clinical signs of
chorioamnionitis. Propess® was also discontinued when a
decision for cesarean delivery was made or when the max-
imum recommended application duration of 24 hours had
been reached. Maternal and fetal monitoring was contin-
ued thereafter. For all patients, the following variables were
recorded: changes in cervical dilatation and effacement
following Propess® application, mode of delivery, dura-
tion of vaginal delivery, indications for cesarean delivery
when applicable, occurrence of uterine tachysystole, post-
partum hemorrhage, severe perineal lacerations, pre- and
post-delivery hemoglobin levels, need for packed red blood
cell (PRBC) transfusion, birth weight, and 1- and 5-minute
Apgar scores.

Statistical Analysis
Continuous variables with non-normal distributions

are presented as the median (interquartile range [IQR]),
with minimum and maximum values additionally reported
to facilitate the interpretation of highly skewed distribu-
tions. These variables were analyzed using the Mann-
Whitney U test. Categorical variables are expressed as fre-
quencies (n) and percentages (%) and were compared us-
ing the chi-square test or Fisher’s exact test, as appropri-
ate. Because baseline differences were observed between
the PROM and control groups, multivariable linear regres-
sion models were additionally constructed for selected con-
tinuous obstetric and neonatal outcomes. Gestational age
at delivery, gravidity, parity, and pre-Propess® cervical di-
latation were included in the models as covariates. A two-
sided p-value < 0.05was considered statistically significant.

3. Results
During the study period, a total of 1048 patients un-

derwent labor induction. Of these, 126 (12.02%) met the
inclusion criteria and were included in the final analysis.
The study population comprised 42 patients in the PROM
group and 84 patients in the control group. The demo-
graphic and obstetric characteristics of the study population
are presented in Table 1.

No statistically significant difference was observed
between the groups in terms of maternal age (p = 0.663).
Gravida and parity were significantly lower in the PROM
group than in the control group (p = 0.006 and p = 0.014,
respectively). Although the median parity was identical be-
tween the groups, the distributions differed, with a signif-
icantly lower parity in the PROM group (p = 0.014), the
Mann-Whitney U test identified a significant difference in
the overall distribution of parity values, with a wider range
observed in the control group (0–3 vs. 0–1). No signifi-
cant between-group difference was observed in the history
of abortion (p = 0.229). Gestational age at delivery was
significantly lower in the PROM group than in the control
group (p < 0.001).

Cervical assessment findings before and after
Propess® application and delivery-related outcomes are
summarised in Table 2. Before Propess® administration,
cervical dilatation was significantly greater in the PROM
group than in the control group (p = 0.001). Although
the median pre-Propess® cervical dilatation was 0 cm in
both groups, the distribution differed significantly, with
the PROM group exhibiting a wider IQR (0 [0–1] vs. 0
[0–0]), indicating greater variability in cervical dilatation at
baseline. No significant difference in cervical effacement
before Propess® administration was observed between the
groups (p = 0.480). Following Propess® administration,
both cervical dilatation and effacement rates were signifi-
cantly lower in the PROM group compared with the control
group (p < 0.001 for both parameters). No statistically
significant difference was observed between the groups in
terms of the duration of Propess® application (p = 0.144).
Uterine tachysystole rates were low in both groups, with
no significant difference between them (p = 0.478).

A statistically significant difference in the mode of de-
livery was observed between the groups (Table 2). The
rate of vaginal delivery was significantly lower, whereas
the cesarean delivery rate was significantly higher, in the
PROM group compared with the control group (p = 0.006).
Analysis of cesarean delivery indications demonstrated that
fetal distress occurred significantly more frequently in the
PROM group than in the control group (p = 0.008). No sig-
nificant differences were found between the groups in terms
of cesarean delivery performed due to cephalopelvic dispro-
portion (CPD) or non-progressive labor. Among women
who achieved vaginal delivery, the duration of vaginal de-
livery did not differ significantly between the PROM and
control groups (p = 0.948). No cases of third-degree per-
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Table 1. Demographic and obstetric characteristics of the study population.
Parameter PROM group (n = 42) Control group (n = 84) p-value

Maternal age (years) 25.61 ± 3.41 25.94 ± 4.10 0.663*
Gravida 1 (1–3) [1–13] 1 (1–4) [1–24] 0.006**
Parity 0 (0–1) [0–3] 0 (0–3) [0–11] 0.014**
Abortion 0 (0–1) [0–6] 0 (0–2) [0–10] 0.229**
Gestational age at delivery (weeks) 37.70 ± 1.17 39.54 ± 1.39 <0.001*
*Mean ± standard deviation (SD), using independent-samples t-test. **Median (min–max), using
Mann-Whitney U test. Bold values indicate statistical significance (p < 0.05). Gravida, total num-
ber of pregnancies; parity, number of births ≥20 weeks of gestation; abortion, number of previous
pregnancy losses. Values of 0 indicate no previous births for parity and no previous pregnancy loss
for abortion. PROM, prelabor rupture of membranes.

Table 2. Prepartum, intrapartum, and postpartum clinical characteristics of the study population.
Parameters PROM (n = 42) Control (n = 84) p-value

Pre-Propess® cervical dilatation (cm) 0 [0–1], (0–2) 0 [0–0], (0–2) 0.001**
Pre-Propess® cervical effacement (%) 0 [0–0], (0–0) 0 [0–0], (0–20) 0.480**
Post-Propess® cervical dilatation (cm) 2 [1.25–5], (0–7) 5 [3.75–6], (0–8) <0.001**
Post-Propess® cervical effacement (%) 40 [10–60], (0–80) 55 [40–60], (0–90) <0.001**
Propess® duration (min) 453.88 ± 306.84 548.75 ± 357.80 0.144*
Tachysystole 0 (0%) 1 (1.2%) 0.478***
Delivery route
Vaginal delivery 20 (47.6%) 61 (72.6%)

0.006***
Cesarean delivery 22 (52.4%) 23 (27.4%)

Vaginal delivery duration (min)† 600 [534–763], (390–2500) 600 [480–1080], (180–1920) 0.948**
Cause of cesarean delivery†
Fetal distress 15 (68.2%) 14 (60.9%)

0.008***Cephalopelvic disproportion (CPD) 2 (9.1%) 7 (30.4%)
Non-progressive labor 5 (22.7%) 2 (8.7%)

Grade 3 laceration None None N/A
Postpartum hemorrhage None None N/A
Pre-delivery hemoglobin (g/dL) 12.03 ± 1.18 11.95 ± 1.17 0.747*
Post-delivery hemoglobin (g/dL) 10.96 ± 1.03 10.74 ± 1.28 0.303*
PRBC 2 (4.8%) 1 (1.2%) 0.257***
*Mean ± standard deviation (SD), using independent-samples t-test. **Median [IQR], (min-max), using Mann-
Whitney U test. ***n (%), using the chi-square test or Fisher’s exact test. Bold values indicate statistical significance
(p < 0.05). N/A, not applicable.
† Analysed only in the relevant subgroup. For cervical assessment variables, a value of 0 indicates a closed cervix
with no measurable cervical dilatation or effacement at the time of examination and does not represent missing data.
PRBC, packed red blood cell.
Causes of cesarean delivery were analyzed only among patients who underwent cesarean delivery in each group;
percentages were calculated using the number of cesarean deliveries in the respective group as the denominator
(PROM: n = 22; control: n = 23).

ineal laceration or postpartum hemorrhage were observed
in either group.

No significant differences were observed between the
PROM and control groups in maternal hemoglobin levels
before and after delivery. Pre-delivery hemoglobin levels
were comparable between the groups (p = 0.747), and post-
delivery hemoglobin levels also did not differ significantly
(p = 0.303). Although PRBC transfusion was more fre-
quently required in the PROM group, this difference was
not statistically significant (p = 0.257).

Neonatal outcomes are presented in Table 3. The
mean birth weight of neonates born in the PROM group
was significantly lower than that of the control group (p <
0.001). Although 1-minute Apgar scores were similar be-
tween the groups (p = 0.068), 5-minute Apgar scores were
significantly lower in the PROM group than in the control
group (p < 0.001).

To determine whether the observed differences were
independently associated with PROM status, multivariable
linear regression analyses were performed after adjustment
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Table 3. Neonatal outcomes of the study population.
Parameters PROM (n = 42) Control (n = 84) p-value

Birth weight (g) 2770.60 ± 447.30 3321.20 ± 344.50 <0.001*
1-min Apgar 7.69 ± 1.40 8.13 ± 0.87 0.068*
5-min Apgar 8.33 ± 1.00 9.25 ± 0.65 <0.001*
*Mean ± standard deviation (SD), independent-samples t-test.
Bold values indicate statistical significance (p < 0.05).

for gestational age at delivery, gravidity, parity, and pre-
Propess® cervical dilatation. After adjustment, the con-
trol group remained independently associated with greater
post-Propess® cervical dilatation (β = 1.400, p = 0.009) and
higher post-Propess® cervical effacement (β = 13.369, p
= 0.028). In addition, neonates in the control group had
significantly higher birth weights (β = 245.6 g, p = 0.003)
and higher 5-minute Apgar scores (β = 0.881, p < 0.001).
Among women who achieved vaginal delivery, the duration
of labor remained significantly longer in the control group
(β = 259.4 min, p = 0.046) (Table 4).

4. Discussion
In this study, maternal and neonatal outcomes follow-

ing labor induction using Propess® in pregnancies com-
plicated by PROM were evaluated. Compared with preg-
nancies with intact membranes, PROMwas associated with
lower rates of vaginal delivery and higher rates of cesarean
delivery. Furthermore, fetal distress was the leading in-
dication for cesarean delivery in the PROM group, which
also exhibited relatively less favorable neonatal outcomes.
Nevertheless, the use of Propess® was associated with an
acceptable maternal safety profile. However, the observed
differences in outcomes between the groups should be in-
terpreted with caution, as baseline imbalances, particularly
in gestational age, cervical status, and obstetric characteris-
tics, may have independently influenced cervical response
and delivery outcomes. Notably, these associations re-
mained significant after adjustment for gestational age at
delivery, gravidity, parity, and pre-induction cervical di-
latation, suggesting that membrane status itself may con-
tribute to the observed differences.

Recent studies have continued to evaluate the safety
and efficacy of dinoprostone for labor induction in preg-
nancies complicated by PROM, with generally comparable
maternal and neonatal outcomes reported across different
induction strategies. However, the optimal timing of in-
duction and appropriate patient selection remain subjects of
ongoing debate [10].

The significantly lower gestational age at delivery ob-
served in the PROM group represents an expected find-
ing and is consistent with current international guidelines.
These clinical guidelines recommend avoiding delays in de-
livery following PROM due to the progressively increas-
ing risk of intrauterine infection and support labor induc-
tion when clinically appropriate [1,9]. However, previous

studies have reported that labor induction performed at an
earlier gestational age, particularly in the presence of an in-
sufficient cervical ripening, may adversely affect labor pro-
gression and increase cesarean delivery rates [8].

The higher pre-Propess® cervical dilatation observed
in the PROM group may be attributable to the biochemical
and inflammatory changes occurring in cervical tissue fol-
lowing membrane rupture. Previous studies have demon-
strated that membrane rupture is associated with increased
expression of inflammatory cytokines and matrix metallo-
proteinases in the cervix, leading to structural remodeling
of cervical tissue [11].

However, in our study, the lower rates of cervical di-
latation and effacement following Propess® administration
in the PROM group suggest that disruption of membrane
integrity may impair the cervical response to dinoprostone.
This finding is consistent with previous studies demon-
strating that PROM is associated with substantial inflam-
matory and biochemical alterations in the cervix and fe-
tal membrane tissues, mediated by increased expression of
proinflammatory cytokines and matrix metalloproteinases,
which may alter tissue responsiveness to prostaglandin ad-
ministration [12,13].

The significantly higher cesarean delivery rate ob-
served in the PROM group, with fetal distress emerging as
the primary indication, is consistent with previous reports in
the literature. In the landmark study by Hannah et al. [14],
women with PROM who underwent labor induction exhib-
ited higher rates of cesarean delivery attributable to fetal
distress. The more frequent occurrence of fetal heart rate
abnormalities during labor induction in pregnancies com-
plicated by PROM has been attributed to umbilical cord
compression due to reduced amniotic fluid volume and in-
creased uterine sensitivity to prostaglandins [15]. In the
present study, the low incidence of tachysystole suggests
that the higher cesarean delivery rate was more likely re-
lated to reduced fetal tolerance of labor than to uterine hy-
perstimulation.

From a maternal safety perspective, no cases of post-
partum hemorrhage or severe perineal laceration were ob-
served in either group. In addition, the absence of sig-
nificant differences in pre- and post-delivery hemoglobin
levels, along with comparable rates of PRBC transfusion,
suggests that the use of Propess® has an acceptable ma-
ternal safety profile in pregnancies complicated by PROM.
These findings are consistent with previous studies report-
ing that controlled-release dinoprostone vaginal inserts are
safe with respect to maternal complications [12,16].

When neonatal outcomes were evaluated, neonates
in the PROM group had significantly lower mean birth
weights and lower 5-minute Apgar scores than those in
the control group. These findings may be explained by
the earlier gestational age at delivery and increased fetal
stress associated with PROM. Previous systematic reviews
and meta-analyses have demonstrated that PROM is asso-
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Table 4. Multivariable linear regression analysis of obstetric and neonatal outcomes.
Outcome β (95% CI) SE p-value

Post-Propess® cervical dilatation (cm) 1.400 (0.36–2.44) 0.524 0.009*
Post-Propess® cervical effacement (%) 13.369 (1.47–25.27) 6.010 0.028*
Vaginal delivery duration (min) 259.4 (5.20–513.60) 128.400 0.046*
Birth weight (g) 245.6 (85.80–405.40) 80.700 0.003*
5-min Apgar 0.881 (0.49–1.27) 0.196 <0.001*
*Models were adjusted for gestational age at delivery, gravidity, parity, and pre-
Propess® cervical dilatation. Regression coefficients (β) represent the difference be-
tween the control group and the PROM group (reference category). Bold values indi-
cate statistical significance (p < 0.05). PROM was used as the reference category. CI,
confidence interval.

ciated with an increased risk of neonatal morbidity, with
prematurity-related complications playing a key role in de-
termining neonatal outcomes [17,18]. It should be noted
that Apgar scores may be influenced not only by neona-
tal condition but also by factors such as the type of anes-
thesia used during cesarean delivery. However, in the
present study, all cesarean deliveries were performed un-
der spinal anesthesia, thereby minimizing the potential im-
pact of anesthesia-related variability on neonatal outcomes
[10]. Although patients with clinical chorioamnionitis were
excluded, subclinical intrauterine infection cannot be en-
tirely ruled out and may have contributed to the observed
fetal distress and adverse neonatal outcomes. However, al-
though the difference in the 5-minute Apgar score was sta-
tistically significant, the mean score in the PROM group
remained within the clinically normal range (8.33 ± 1.00).
Therefore, the clinical significance of this finding should
be interpreted with caution. Nevertheless, the association
remained statistically significant after adjustment for ges-
tational age at delivery, gravidity, parity, and pre-Propess®
cervical dilatation.

This study has several limitations that should be con-
sidered when interpreting the results. First, its retrospective
design precludes the establishment of a definite causal re-
lationship between PROM and the observed outcomes. In
addition, the study was conducted in a single center and in-
cluded a relatively small sample size, which may limit the
generalizability of the findings. Baseline differences were
also observed between the PROM and control groups, par-
ticularly regarding gestational age at delivery and cervical
status, which may have independently influenced maternal
and neonatal outcomes. Although multivariable linear re-
gression analyses were performed to adjust for these differ-
ences, residual confounding cannot be excluded due to the
retrospective study design and relatively small sample size.

Although the same induction protocol was used in
both groups, temporal variations in clinical practice and
clinician decision-making may have affected the observed
outcomes. In addition, cervical examinations and labor pro-
gression assessments were based on routine clinical records
and were therefore subject to interobserver variability. An-

other limitation is the absence of fully standardized diag-
nostic criteria for fetal distress across all patients.

Some clinically relevant parameters were not consis-
tently available, including umbilical cord pH, neonatal in-
tensive care unit (NICU) admission, hypoxic-ischemic en-
cephalopathy, the induction-to-delivery interval, and spon-
taneous expulsion of the dinoprostone vaginal insert. Vagi-
nal insert spontaneous expulsion, especially in cases with
PROM, may reduce the effectiveness of the Propess® sys-
tem, as previously reported [12]. Furthermore, long-term
neonatal outcomes were also unavailable.

Despite these limitations, the use of the same induc-
tion agent in both groups and the comparative study design
provide a relatively consistent framework for evaluating
maternal and neonatal outcomes associated with Propess®
use. Nevertheless, prospective multicenter studies with
larger patient populations are needed to further clarify the
independent effect of membrane status on labor induction
outcomes. Our findings suggest that labor induction with
Propess® in pregnancies complicated by PROM is associ-
ated with an acceptable maternal safety profile. However,
caution is warrantedwhen interpreting vaginal delivery suc-
cess and neonatal outcomes. Gestational age, cervical sta-
tus, and fetal condition should all be considered when se-
lecting the most appropriate induction method for patients
with PROM.

Implications for Research

The findings of the present study highlight several im-
portant priorities for future research. First, there is a need
for prospective, preferably multicenter, randomized stud-
ies with larger sample sizes to confirm the maternal and
neonatal outcomes associated with the use of controlled-
release dinoprostone vaginal inserts in pregnancies com-
plicated by PROM. Future studies should be designed to
carefully control for gestational age at delivery and baseline
cervical status, as the lower gestational age and differences
in pre-induction cervical dilatation observed in the PROM
group in the present study appear to be closely associated
with both the reduced cervical response to Propess® and the
higher cesarean delivery rate, particularly for fetal distress.

6

https://www.imrpress.com


In addition, further studies investigating the inflam-
matory and biochemical changes that occur in the cervix
and fetal membranes following membrane rupture are war-
ranted, as these mechanisms may help explain the reduced
cervical ripening response to dinoprostone observed in the
PROM group after Propess® application. Future studies
should also incorporate standardized definitions of fetal dis-
tress and uniform intrapartum monitoring and management
protocols to reduce intercenter variability and allow more
reliable comparisons of cesarean section indications. Fi-
nally, considering that neonates in the PROM group had
lower birth weights and lower 5-minute Apgar scores, fu-
ture research should incorporate long-term neonatal follow-
up to better determine the clinical significance of these
short-term differences and evaluate their potential impact
on subsequent neonatal and infant outcomes.

5. Conclusions
After adjustment for gestational age at delivery, gra-

vidity, parity, and pre-induction cervical dilatation, preg-
nancies complicated by PROM remained independently as-
sociated with a reduced cervical response to dinoprostone,
lower birth weight, and lower 5-minute Apgar scores com-
pared with pregnancies with intact membranes. Neverthe-
less, although the difference in 5-minute Apgar scores was
statistically significant, the mean values remained within
the clinically normal range and should therefore be inter-
preted with caution.
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