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Abstract

Background: Labor induction has a low success rate, especially in primiparas
with unruptured membranes. Previous studies focused on pregnant women
with unruptured membranes, but none specifically targeted primiparas. Aims:
To compare the effectiveness of a controlled-release dinoprostone vaginal de-
livery system for cervical dilatation (PROPESS) with that of mechanical dila-
tion for labor induction in primiparous women with unruptured membranes.
Materials and Methods: We retrospectively analyzed the data of 90 primipa-
ras with unruptured membranes (41 and 49 in the PROPESS and mechanical
dilation groups, respectively). The primary outcome was the cesarean section
(CS) rate. The secondary outcomes were the prevalence of vaginal delivery
within 12 or 24 h after the initial insertion, oxytocin usage rate, chorioamni-
onitis, additional use of mechanical dilation in the PROPESS group, and ne-
onatal outcomes. Results: The CS rate was significantly lower in the PROPESS
group than in the mechanical dilation group (p = 0.02). A total of 13 patients
(31.7%) delivered within 24 h with PROPESS alone, indicating a significantly
higher rate of delivery within 24 h in the PROPESS group (p = 0.02). Fewer
patients required additional oxytocin in the PROPESS group than in the me-
chanical dilation group (p = 0.001). However, 14 (34%) patients in the
PROPESS group required additional mechanical cervical dilation, resulting in
a longer time to delivery than mechanical dilation. Conclusions: PROPESS
significantly reduced CS rates and increased delivery rates 24 h after the ini-
tial insertion in primiparas with unruptured membranes compared to me-
chanical dilatation. However, failure to respond to PROPESS resulted in an
overall longer delivery time than that of the conventional mechanical dilation
group; therefore, identifying predictors of response to PROPESS is necessary.
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1. Introduction

During pregnancy, initiating labor before its spontaneous onset is called the in-
duction of labor. To offer better care for both the fetus and mother, it is an in-
creasingly common practice in modern obstetrics [1]. The ARRIVE trial (A
Randomized Trial of Induction Versus Expectant Management) reported a sig-
nificantly lower risk of cesarean section and no significant difference in compo-
site neonatal complications after elective induction at 39 weeks and 0 - 4 days of
gestation, compared with expectant management [2]. To achieve the successful
induction of labor, cervical ripening is a key step in the initiation, following
which adequate and powerful uterine contractions at a regular frequency are re-
quired. Drugs are often used to induce cervical ripening and uterine contrac-
tions. The two main methods of cervical ripening for labor induction are me-
chanical dilation using absorbable cervical dilators or balloon catheters and
pharmacological methods such as oral and vaginal PGE2 (dinoprostone) and
PGE1 (misoprostol). Cervical ripening at the appropriate time is required for
women who need induction of labor and have a cervix with a Bishop score of <6;
induction of labor with oxytocin has a risk of failure when the Bishop score is
<6.

PROPESS is the commercial name of PG2, also known as dinoprostone, a vag-
inal release drug. In Japan, until the approval of PROPESS in January 2020, only
an intravenous formulation of prasterone sulfate sodium hydrate was approved as
a pharmacological cervical maturation preparation. Therefore, mechanical cervi-
cal ripening methods were more commonly used. Controlled-release dinoprostone
vaginal insert (PROPESS Vaginal Delivery System 10 mg) promotes cervical rip-
ening in pregnant women. PROPESS is composed of a thin, flat, hydrogel polymer
containing 10 mg of dinoprostone enclosed within a mesh-knitted thread for re-
trieval [3].

In a previous randomized, double-blind, placebo-controlled study in Japan, a
controlled-release dinoprostone vaginal delivery system for PROPESS or placebo
was used in 113 women at 41 weeks of gestation with a Bishop score < 4. The
time from insertion to vaginal delivery was 26.2 vs. 33.0 h (p < 0.0001), which
was significantly shorter in the PROPESS group [3]. In a study comparing Foley
catheters and PGE2, no significant differences were observed in the rate of vagi-
nal delivery, the incidence of fetal dysfunction, time to delivery, or maternal
complications, although oxytocin was more frequently used in the balloon cath-
eter group [4]. Particularly in primiparas, mechanical cervical dilation causes

more intense pain. Achieving cervical dilation without causing pain is advanta-
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geous in these patients. PROPESS comprises a hydrophilic polymer containing
PGE2 and a net with an extraction cord. It is inserted into the posterior vaginal
canal, where it remains for up to 12 h to promote painless cervical ripening with
a low risk of intrauterine infection. Predicting the success of labor induction is
challenging in clinical practice, especially in primiparas with unruptured mem-
branes, necessitating a painless cervical ripening method without the risk of in-
fection. Previous studies have focused on pregnant women with unruptured
membranes, but none specifically targeted primiparas. This study aimed to
evaluate the effectiveness and safety of PROPESS compared with conventional
mechanical cervical ripening methods in primiparas with unruptured mem-

branes.

2. Materials and Methods

We retrospectively analyzed 90 primiparas with intact membranes, including 41
in the PROPESS group (between May 2020 and December 2021) and 49 in the
mechanical dilation group (between January 2017 and October 2019).

The mechanical ripening devices used in our department were Dylapan S®
(TKB Corporation, Japan) and Obatametro® (Fuji Latex Co. Ltd., Japan). Dyla-
pan S® was used if the cervix was dilated less than 3 cm. Obatametro® was used
if the cervix was dilated more than 3 cm. For cervical dilation with Obatametro®,
less than 40 mL of sterile water must be injected after insertion. Of the 49 pa-
tients in the mechanical dilation group, 24 underwent initial dilation using Dyl-
apan S®, while 25 received dilation using Obatametro®. Cervical dilation was re-
peated the following day until the Bishop score was >6; oxytocin was adminis-
tered thereafter. Since May 2020, our first choice for cervical ripening has been
PROPESS. PROPESS was inserted into the posterior vaginal canal and remained
there for up to 12 h to promote cervical ripening. If labor did not start after us-
ing PROPESS, the Bishop score was checked the following day to determine
whether mechanical cervical dilation or oxytocin should be used. The adverse
effects of PROPESS include uterine hyperstimulation, non-reassuring fetal status
(NRES), fever, elevated blood pressure, and nausea. If adverse effects occur, the
cord can be pulled to readily and quickly withdraw the device. Continuous fetal
heart rate monitoring should be performed during PROPESS insertion. The cri-
teria for removing PROPESS included 30 min of regular (3-min intervals) and
painful contractions, artificial membrane rupture, onset of uterine hyperstimu-
lation (>5 per 10 min), NRFS, and systemic side effects such as vomiting, nausea,
and hypotension.

The indications for cervical ripening were defined as follows: singleton preg-
nancy from 37 weeks 0 days to 41 weeks 6 days gestation, cephalic position, cer-
vical findings with a Bishop score < 6, no history of CS, and consent for
PROPESS or mechanical cervical ripening. Patients were not eligible for labor
induction if they met any of the following criteria: already in labor, had under-

gone surgery involving myomectomy or uterine rupture, fetal dysfunction, pla-

DOI: 10.4236/0jog.2024.148096

1187 Open Journal of Obstetrics and Gynecology


https://doi.org/10.4236/ojog.2024.148096

Y. Kinjyo et al.

centa previa, placental abruption, cephalopelvic disproportion, breech position-
ing, or use of another cervical ripening or dilatation agent. The primary outcome
was the CS rate in both groups. The secondary outcomes were the rate of deliv-
ery within 12 or 24 h after insertion, time required for delivery, CS rate owing to
induction failure, prevalence of NRFS and chorioamnionitis, oxytocin use rate,
neonatal outcomes, and additional use of mechanical dilation in the PROPESS
group. Medical records were reviewed retrospectively; data are presented as the
mean and standard deviation (SD) for continuous variables, and the number and
percentage for categorical variables. Pearson’s chi-square tests were used for
categorical variables. All statistical analyses were conducted using JMP Pro 15. P
values < 0.05 were considered statistically significant. This study adhered to the
relevant ethical considerations. Ethical approval was obtained from the ethics
committee of our university (approval no. 1959, registered on 06/17/2022), and

informed consent was obtained from all participants.

3. Results

Table 1 shows patient characteristics and reasons for labor induction in the
PROPESS and mechanical dilation groups. No significant differences were ob-
served in the maternal age, gestational age at induction, baseline Bishop score, or
frequency of maternal complications between the two groups. However, the
PROPESS group had a significantly higher incidence of diabetes mellitus (DM)
or gestational diabetes mellitus (GDM). Figure 1 shows the outcomes of the
PROPESS and mechanical dilation groups. Of the individuals who received
PROPESS alone, 15 (36.6%) individuals delivered transvaginally, of whom three
delivered within 12 h and six within 24 h. Conversely, vaginal delivery was suc-
cessful in two (4.1%) individuals in the mechanical dilatation group, with none
occurring within 12 h and two within 24 h. The PROPESS group had signifi-
cantly fewer patients requiring additional oxytocin compared to the mechanical
dilation group (65.9% vs. 91.8%; p = 0.003). The addition of oxytocin resulted in
13 vaginal deliveries in the PROPESS group and 15 deliveries in the mechanical
dilatation group, with significantly higher rates in the PROPESS group (63.4%
and 38.8%, respectively; p = 0.02). After using PROPESS, 14 patients (34%) re-
quired additional mechanical cervical dilation, 2 with Dylapan®, and 12 with
Obatametro®. Table 2 presents the delivery outcomes of both groups. The CS
rate was significantly lower in the PROPESS group (36.6% vs. 61.2%, p = 0.02),
and the delivery rates within 12 and 24 h after administration were higher in the
PROPESS group than in the mechanical dilation group. However, no significant
differences were observed in the overall delivery times between the two groups.
We compared the delivery time between cases of failed cervical ripening with
PROPESS requiring additional mechanical dilation (n = 14) and those in the
mechanical dilation group (n = 49). The PROPESS group had a delivery time of
108 + 54.7 h, while the mechanical dilatation group had a delivery time of 54 + 8
h, indicating a shorter delivery time in the mechanical dilatation group (p =

0.01). To identify predictors of response to PROPESS, we compared patient

DOI: 10.4236/0jog.2024.148096

1188 Open Journal of Obstetrics and Gynecology


https://doi.org/10.4236/ojog.2024.148096

Y. Kinjyo et al.

backgrounds between cases in which vaginal delivery was achieved with a Bishop
score 27 at the time of PROPESS removal (effective group; n = 19) and cases re-
quiring additional mechanical dilation with PROPESS (ineffective group; n = 14)
(Table 3). However, we found no significant differences between the two groups
in terms of maternal age, history of fertility treatment, pre-pregnancy body mass
index, body mass index at delivery, gestational age at induction, or Bishop score
at insertion. Additionally, multivariate analysis revealed no significant differ-
ences. No significant difference was observed between the two groups in the in-

cidence of NRFS, chorioamnionitis, or neonatal outcomes.

PROPESS group (n=41)

Delivery in 12h (n=4)
Vaginal delivery (n=3)

Cesarean section (n=1)

—Chorioamnionitis: 1

No onset of labor (n=23)

Delivery in 12~24h (n=8)
Vaginal delivery (n=6)
Cesarean section (n=2)

—NRFS:2

Delivery over 24h (n=29)
Onset of labor (n=6)
Vaginal delivery (n=6)
—add oxytocin (n=4)
Cesarean section (n=0)

No onset of labor (n=23)

—add oxvtocine (n=23)

Dvlanan S ®(n=2)
Vaginal delivery (n=2)

Cesarean section (n=0)

Obatametro®(n=12)
Vaginal delivery (n=6)
Cesarean section (n=6)

— arrest of labor:3,
NRFS:1

Oxytocin only (n=9)
Vaginal delivery (n=3)
Cesarean section (n=6)

— NRFS:4

Chorioamnionitis:1

Induction failure:1

Elevated blood pressure:1

Induction failure:1

NRES : non-reassuring fetal status

Mechanical dilatation group (n=49)

Delivery in 12h (n=0) Delivery in 12~24h (n=3) Delivery over 24h (n=46)
Vaginal delivery (n=0) —add oxytocin (n=45)

Vaginal delivery (n=2)

Cesarean section (n=0) Cesarean section (n=1)

Vaginal delivery (n=17)

— Chorioamnionitis:1

Cesarean section (n=29)

— arrest of labor: 10
Induction failure:8
NRFS:7

Chorioamnionitis:4

NREFS : non-reassuring fetal status

Figure 1. Outcomes of the PROPESS groups and the mechanical dilatation group.
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Table 1. Patient characteristics and reason for labor induction in the PROPESS and mechanical dilatation groups.

PROPESS group (n = 41) Mechanical dilatation group (n =49)  p-value
Age (years) 32.5 + 0.9 (21 - 45) 34.3 + 0.8 (19 - 45) 0.14
Pre-pregnancy body mass index (kg/m?) 25.1 £0.8 (18.4-49.9) 24.0 £ 0.7 (17.2 - 37.0) 0.33
Gestational age at induction (weeks) 39.2+0.2 (37 -41) 39.7+0.2 (37 -41) 0.07
Pre-treatment Bishop score 1.8+0.2(0-5) 1.2+£0.2(0-5) 0.07

Reason for induction

Prevention of post-term delivery 19 29 0.22
DM/GDM 11 (7/4) 1 0.002
HDP 8 15 0.13
Oligohydramnios 2 2 0.85
FGR 1 1 0.90

DM, diabetes mellitus; GDM, gestational diabetes mellitus; HDP, hypertensive disorders of pregnancy; FGR, fetal growth re-
striction.

Table 2. Delivery outcomes in the PROPESS and mechanical dilatation groups.

PROPESS group (n = 41) Mechanical dilatation group (n = 49) p-value

Delivery outcomes

CS (%) 15 (36.6) 30 (61.2) 0.02
Vaginal delivery within 12 h (n, %) 3(7.3) 0 (0) 0.09
Vaginal delivery within 24 h (n, %) 9(21.9) 2 (4.1) 0.02
Delivery time (overall) (h) 53+7 54+8 0.92
Additional mechanical dilation * 14 (34.1) -
Delivery time (P.ROPI.ESS + mechanical dilatation 108 + 54.7 sS4+ 0.01
vs. mechanical dilatation group). (h) ** (n=14)
Oxytocin usage (n, %) 27 (65.9) 45 (91.8) 0.003
CS for induction failure (n, %) 2(4.8) 8 (16.3) 0.1
CS for arrest of labor (n, %) 3(7.3) 10 (20.4) 0.13
CS for NRES (n, %) 7 (17.0) 7 (14.3) 0.72
Chorioamnionitis (n, %) 2 (4.8) 5(10.2) 0.45

Neonatal outcomes

Apgar score 1 min 7.8 +0.1 7.8+0.1 0.61

Apgar score 5 min 8.6+0.1 8.6+0.1 0.61

Neonatal umbilical cord arterial blood pH 7.28 £ 0.01 7.27 £ 0.01 0.25
NICU administration (n, %) 20 (48) 32 (65) 0.11

CS, cesarean section. * Cases requiring additional mechanical dilation for PROPESS included Dylapan S’ (n = 2) and Obatametro’

(n = 12), ** Comparison of delivery times in cases where cervical dilation was unsuccessful with PROPESS requiring additional
mechanical dilation versus those in the mechanical dilation group.

DOI: 10.4236/0jog.2024.148096 1190 Open Journal of Obstetrics and Gynecology


https://doi.org/10.4236/ojog.2024.148096

Y. Kinjyo et al.

Table 3. Comparison of patient backgrounds for effectiveness with PROPESS.

Effective group (n = 19) Non effective group (n = 14) p-value
Age 31.7+£6.9 31.7+4.7 0.88
History of fertility treatment 8 (42.1%) 5 (35.7%) 1.0
Pre-pregnancy body mass index (kg/m?) 245+4.0 24.4+4.0 0.88
Body mass index at delivery (kg/m?) 28.1+4.0 28.0 4.0 0.88
GA at induction (weeks) 39.2+1.2 39.4+1.3 0.4
Bishop score at the insertion 21+1.8 1.9+1.7 0.58

Effective group: patients with a BS > 7 at the time of PROPESS extraction, resulting in vaginal delivery. Non-effective group: pa-
tients requiring additional mechanical dilation for PROPESS included Dylapan S° (n = 2) and Obatametro® (n = 12).

4. Discussion

4.1. Comparison of PGE2 Vaginal Administration and Mechanical
Cervical Dilation

This study compared the outcomes of PROPESS and mechanical cervical dila-
tion during induced labor in Japanese primiparous women with unruptured
membranes. The PROPESS group had a significantly higher incidence of DM
and GDM, which was attributed to a change in our management policy from
2020 to induce delivery at 38 weeks of gestation for pregnancies complicated by
DM or GDM with poor glycemic control. The PROPESS group had a lower CS
rate and higher rates of vaginal delivery within 12 and 24 h. Since labor induc-
tion success rates are low, especially for primiparas with unruptured mem-
branes, identifying the most effective method between conventional mechanical
ripening and pharmacological methods can improve outcomes.

Table 4 summarizes previous studies comparing cervical dilation using vagi-
nal administration of PGE2 with mechanical cervical dilation via a dou-
ble-balloon method. CS and vaginal delivery rates were often similar in both
groups [5]-[8]. Cromi et al, in a randomized controlled trial (n = 208), found
that delivery rates within 24 h were higher with double-balloon dilation than
with intravaginal PGE2 administration [5]. However, a subsequent meta-analysis
(n = 1866) reported similar 24-h delivery and CS rates in both groups [8]. An-
other meta-analysis (n = 1453) comparing the efficacy of Foley catheter and
PGE2 vaginal administration found similar 24-h delivery and CS rates [6]. This
study showed a significantly higher delivery rate within 24 h and a lower CS rate
in the PROPESS group. Tseng et al reported on 65 patients, 53 (81.5%) of whom
had successful vaginal deliveries, with a vaginal delivery rate of 100% in multip-
arous women and 74.5% in nulliparous women. Significantly higher rates of
vaginal deliveries have been reported in multiparous pregnant women. Addi-
tionally, they found that parity is one of the most significant predictors of suc-
cessful vaginal delivery in women treated with a slow-release dinoprostone vag-
inal insert for the induction of labor [9]. Previous studies focused on pregnant

women with unruptured membranes, but none specifically targeted primiparas.
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This study focused on primiparas with unruptured membranes, a group with a
low success rate in inducing labor. Variations in the results from previous stud-
ies may be attributed to differences in mechanical dilation methods, patient
backgrounds, and the retrospective nature of the studies. In the mechanical dila-
tion group, oxytocin was used in 91.8% of cases, and the vaginal delivery rate
was as low as 38.8%, reflecting the low success rate of mechanical cervical dila-
tion for primiparas with unruptured membranes. Vaginal administration of
PGE2 reportedly decreases the need for oxytocin [6] [7] and reduces delivery
time [10]. However, when cervical dilation is not achieved with PROPESS, addi-
tional mechanical cervical dilation is required, resulting in a longer delivery time
in the PROPESS group than in the mechanical group. Specifically, failure to re-
spond to PROPESS delays delivery. In this study, 34% of patients were unre-
sponsive to PROPESS, which causes hesitation in using PROPESS in nulliparous
women with unruptured membranes. Imai et al reported that the efficacy of
PROPESS depends on the Bishop score and vaginal bleeding at the time of inser-
tion during cervical ripening in term pregnant women [11]. Although we found
no predictors of response to PROPESS, clarifying these predictors is necessary,

especially in primiparas with unruptured membranes.

Table 4. Studies comparing mechanical cervical dilation with PGE2 and PGE1 vaginal insertion for cervical dilation.

Labor induction

Authors (year) . Materials and methods Rate of CS or vaginal delivery ~ Other outcomes
indication
<Rate of CS>
- Over 34 weeks
. RCT (n = 208); PGE2 26.2% vs. double- balloon
- Singleton
Double balloon 23.8% (p =0.75)

Cromi A et al. pregnancy

(2012) [5] - Non-ruptured
membrane
- Bishop score < 6

YM Du et al. 34 - 36 weeks
(2017) 8] Bishop score<4 -6

(50 mL/50mL) (n = 105) vs. <Rate of vaginal delivery within
PGE2 (sustained-release 24 h>

vaginal insert) (n = 103) PGE2. 49% vs. Double balloon

68% (p = 0.007)

The number of excessive

. <Rate of CS> . ]
Meta-analysis (n = 1866); . . ... uterine contractions and
. <Rate of vaginal delivery within . .
Double balloon vs. vaginal 24 h> NICU administration are

PGE2 higher in th inal PGE2
No significant difference ‘gher T the vaghia
group

. <Rate of CS> In the vaginal PGE2 group
Meta-analysis (n = 1453);

Whag H et al. <Rate of vaginal delivery within Excessive uterine
Foley catheter (n = 731) vs. )
(2016) [6] . 24 h> contractions 1(RR 0.07, 95%
vaginal PGE2 (n = 722) L .
No significant difference CI0.03-0.19)
) <Rate of CS> In the vaginal PGE2 group
. Meta-analysis (n = 603); . . L
Liu et al. . <Rate of vaginal delivery within Excessive uterine
Singleton pregnancy Double balloon (n = 305) vs. )
(2019) [7] . 24 h> contraction? (RR 0.17, 95%
vaginal PGE2 (n = 298) o .
No significant difference CI 0.06 - 0.54)
>41 + 0 weeks’ RCT (n = 1220); Double Time from cervical ripenin
o . ( ) <Rate of CS for NRFS> . P 8
Diguisto et al. gestation balloon (n = 610) vs. slow to delivery
. PGE2 5.8% vs. double-balloon
(2021) [10] Intact membranes release of dinoprostone 5.3% (p = 0.70) PGE2 23 h vs. double-balloon
. (V] = V.
Bishop score < 6 (n=610) P 32h (p <0.001)
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Continued
. . Retrospective study <Re.1te‘of vaginal delivery Re.ite‘of vaginal delivery
Yamaguchi M,  Bishop score < 6 PROPESS (n = 51) vs (primipara)> within 12 h
etal (2021) [13] Over 37 weeks . - v PROPESS 76.5% vs. Mechanical PROPESS 28.6% vs.
Mechanical (n = 49) .
r48.1% (p = 0.01) Mechanical r 5.3% (P < 0.01)
<Rate of CS>
>37 weeks PROPESS 36.6%
Current stud Singleton pregnancy Retrospective Mechanical 61.2% (p = 0.02)  Oxytocin usage
(21(1)23) uay Primipara with PROPESS (n = 41) vs. <Rate of vaginal delivery within PROPESS group 70.7% (] )
intact membranes Mechanical (n = 49) 24 h> Mechanical 91.8% (p = 0.001)
Bishop score < 6 PROPESS 24%

Mechanical 6% (p = 0.01)

RR, relative risk; CI, confidence interval; NRFS, non-reassuring fetal status; NICU, neonatal intensive care unit; CS, cesarean sec-

tion.

4.2. Safety of PGE2 Vaginal Insertion

Although the use of labor induction has continued to rise, the American College
of Obstetrics and Gynecologists (ACOG), the Society for Maternal-Fetal Medi-
cine, and the American College of Nurse-Midwives have all agreed that the re-
sults of the ARRIVE trial should not be widely or uncritically adopted.

Induction of labor has several medical indications recommended by various
international guidelines, including gestational age of 41 completed weeks or
more, prelabor rupture of amniotic membranes, pregnancy-related hyperten-
sion, diabetes, intrauterine growth restriction, premature rupture of membranes
after 34 weeks, and other complications. Pharmacological agents such as prosta-
glandins (dinoprostone and misoprostol), which induce artificial cervical ripen-
ing and boost cervical dilatation, are commonly used to reduce the duration of
labor and promote vaginal delivery. Dinoprostone is widely used in Europe and
the United States; key safety considerations regarding its use include an in-
creased risk of uterine rupture, tachysystole, and hyperstimulation in pregnant
women, which could potentially lead to a non-reassuring fetal heart rate and fe-
tal hypoxemia. In July 2021, the Italian Medicines Agency, in agreement with the
European Medicines Agency (EMA), updated the restrictions and contraindica-
tions for its usage underlining the risk of maternal and fetal complications [12].

Previous studies have suggested that intravaginal administration of PGE2 sig-
nificantly increases the rate of excessive uterine contraction [6]-[8], the fre-
quency of neonatal umbilical cord arterial blood pH reaching <7.1, and neonatal
intensive care unit (NICU) admission [7] [8]. However, the neonatal umbilical
cord arterial blood pH and the rate of NICU admission were not significantly
different between the two groups in this study. Diguisto et a/. reported no signif-
icant difference in the CS rate for NRFS between the double-balloon and in-
travaginal PGE2 groups [10]. In this study, the CS rate for NRFS was not signif-
icantly different between the two groups. Furthermore, in a systematic review
comparing the misoprostol (PGE1) and dinoprostone (PGE2) groups by Cristina
et al, the CS rate (odds ratio [OR]: 0.94; 95% CI: 0.84 - 1.05), instrumental de-
livery rate (OR: 1.04; 95% CI: 0.90 - 1.19), tachycardia (OR: 1.21; 95% CI: 0.91 -
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1.60;), chorioamnionitis (OR: 0.94; 95% CI: 0.76 - 1.17), Apgar score < 7 after 5
min (OR: 0.83; 95% CI: 0.61 - 1.12), NICU admission rate (OR: 0.91; 95% CI:
0.77 - 1.09), and infant death (OR: 0.57; 95% CI: 0.22 - 1.44) were not signifi-
cantly different. Misoprostol and dinoprostone appear to have similar safety
profiles. This and other studies suggest that PROPESS can also be used relatively
safely. PROPESS can also be used relatively safely if the fetal heart rate is con-
tinuously measured while observing the appearance of tachycardia and NRFS
during the use of PROPESS. If adverse effects occur, the withdrawal cord should
be pulled and the device should be removed promptly [12].

Two key limitations of this study are its small sample size and retrospective
design. In the future, a prospective comparative study with a larger number of
patients and a more detailed analysis is needed to identify the predictive factors
of PROPESS response.

In conclusion, PROPESS use is associated with a significantly lower CS rate,
higher delivery rate within 24 h, and a lower rate of oxytocin administration
compared to mechanical cervical dilation in primiparas with unruptured mem-
branes. However, failure to respond to PROPESS prolongs the overall delivery
time compared to the conventional instrumental dilation group, highlighting the
need to identify predictors of response to PROPESS.
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