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Introduction

Induction of labor (IOL) is the process of stimulating uterine
contractions before the spontaneous onset of labor to achieve
vaginal delivery. It is a cornerstone of modern obstetric practice
and is indicated when the risks of continuing pregnancy outweigh
those of delivery. The rate of IOL globally has increased over
the past few decades, with recent estimates placing it at 20%
to 30% of all deliveries in developed countries [1]. This trend
reflects both confidence in induction methods and the increased
clinical indications, such as post-term pregnancies, maternal
comorbidities, premature rupture of membranes, and intrauterine
growth restriction.

The history of induction of labor dates to ancient times, where
mechanical methods such as stripping of the membranes or the use
of herbal preparations were used to achieve vaginal delivery. The
discovery of Oxytocin in the mid-20" century revolutionized the
induction of labor by offering a more controllable pharmacological
agent. However, oxytocin was most effective only after some
degree of cervical ripening has occurred. This led to the exploration
of other agents that could prepare the cervix for labor, particularly
in women with an unfavorable cervix, typically assessed by using
the cervical score [2].

The use of prostaglandins in obstetric practice in the 1970s marked
a major advancement. One of the prostaglandins, the dinoprostone

(PGE2), became widely adopted for cervical ripening due to its
dual action on both the cervix and the uterus [3, 4]. Over time,
various formulations of dinoprostone were used, including Prostin,
which comes in either a tablet or gel, and Propess, which is a
sustained-release vaginal tape. Both agents have since become the
standard in many labor induction protocols across the world [4, 5].

Prostin offers flexibility in dosing and has been used in hospitals
where close monitoring is available [6]. Propess, introduced
later, provides a controlled 10mg release of dinoprostone over 24
hours, with the advantage of a retrieval tape for quick removal
in case of hyperstimulation [4]. This innovation has enhanced
the ability of clinicians to tailor induction regimens with greater
precision, especially in settings aimed at balancing effectiveness
and maternal/fetal safety [18, 19].

In this study, we aim to evaluate the use of Prostin and Propess
for the induction of labor at King Hamad University Hospital in
the Kingdom of Bahrain, with a particular focus on the number of
induction cycles safely administered under constant supervision
and the associated maternal and fetal outcomes. While both
agents are well-established for cervical ripening, the literature
remains limited regarding how repeated cycles influence delivery
outcomes, cesarean section rates, and postpartum and neonatal
complications. By analyzing local data, this research seeks to
address these gaps, provide evidence-based insight into current
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practice, and contribute to optimizing induction protocols in our
setting.

Methods

This is a retrospective cohort analysis at the Department of
Obstetrics and Gynecology, King Hamad University Hospital in
Bahrain, covering the period from January to December 2023.
It included women with singleton pregnancies at or beyond 37
weeks of gestation who underwent induction of labor using either
Prostin or Propess. Each cycle included either one Propess tape
inserted for 24 hours or two tablets of Prostin that were inserted
with a 6-hour interval between each tablet. The maximum number
of cycles was three cycles; each being given to patient after full
verbal and written consent was taken under close observation
throughout the induction. During that period the induction cycles
were three instead of two. Before starting the third cycle, each
patient was counseled and reconsented for the third cycle with all
outcomes explained.

Women with other methods of IOL such as those who had
mechanical induction, oxytocin-only, or those who discontinued
induction voluntarily prior to delivery were excluded. Data
was collected from electronic medical records and included
maternal demographics (age, parity, BMI, and comorbidities),
induction details (type of agent used, number of cycles, and initial
cervical score), and delivery outcomes (mode of delivery, use
of instrumental assistance, or conversion to cesarean section).
Postpartum complications, along with fetal outcomes such as
Apgar scores, NICU admissions, and signs of neonatal infection,
were also recorded.

Data Analysis

Statistical analysis involved descriptive statistics for baseline
characteristics, while chi-square tests and Mann—Whitney U
tests were used to explore associations between the number of
induction cycles and clinical outcomes. Additionally, logistic
regression was used to adjust for potential confounding variables,
particularly the cervical score and induction agent, to assess their
independent effect on delivery outcomes. All analyses used SPSS,
with a p-value < 0.05 considered statistically significant.

Results

In this retrospective cohort of 278 women, age, parity, cervical
status, and the number of induction cycles emerged as the principal
factors influencing delivery outcomes. Primigravid women
required significantly more induction cycles compared with
multiparous women (p < 0.001), and each additional cycle was
associated with a higher rate of cesarean delivery (p = 0.036). A
higher initial cervical score was strongly correlated with successful

vaginal delivery (p < 0.001), whereas an increase in the number of
induction cycles was linked to a longer duration of hospital stay (p <
0.001) (Figure 1A) and reduced rate of vaginal delivery. There was
no statistical significance between age and outcome of delivery.
Neonatal outcomes, as assessed by 1- and 5-minute Apgar scores,
along with NICU stay showed no statistical significant difference
between groups.

Figure 1A: shows the average number of hospital stay increasing
with the number of cycles.

These findings are consistent with current literature emphasizing
parity and cervical favorability as the strongest predictors of
induction success. Several recent studies have demonstrated that
nulliparous women are more likely to require multiple ripening
cycles and have higher cesarean section rates than multiparas,
even when comparable induction methods are employed [8, 9].
The cervical score continues to serve as a strong clinical predictor
of outcome; lower scores (< 5-6) have been associated with
prolonged induction-to-delivery intervals and a higher probability
of operative delivery [10, 11]. Vrouenraets et al. reported that a
cervical score <5 doubled the odds for cesarean delivery following
induction [10].

The present findings also support emerging evidence that repeated
prostaglandin cycles confer limited additional benefits. Alojayli
and Haloob (2023) found that 85.7 % of women requiring two
repeat induction cycles ultimately underwent cesarean delivery
[15]. Similarly, Mancarella et al. (2022) reported comparable
vaginal delivery rates (approximately 62%) between secondcycle
dinoprostone and oral misoprostol, indicating no advantage to
repeating the same prostaglandin [14]. The RE-DINO trial further
demonstrated that administering a second dinoprostone tablet after
a failed initial cycle did not improve delivery outcomes compared
with conversion to oxytocin [15].
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A progressive rise in postpartum complications in our study was
observed with increasing number of induction cycles (Figure 1B).
The most frequently encountered complications were surgical
site infection, postpartum hemorrhage, puerperal pyrexia, and
prolonged postnatal recovery. These findings mirror previous
reports linking prolonged induction and increased cesarean
rates with higher maternal morbidity, particularly infectious
and hemorrhagic complications [13, 16]. Despite this, no severe
neonatal morbidity or mortality was identified in the present
cohort, and Apgar scores remained reassuring across all groups.

Overall, these results reinforce that parity and cervical
favorability remain central to successful labor induction. Repeated
prostaglandin cycles was associated with more cesarean section,
pyrexia and surgical site infection without neonatal complications.

Figure 1B: shows the increase in postpartum complications with
increase in number of IOL cycles.

Discussion

This study shows that parity, cervical condition, and the number of
induction cycles have a clear impact on labor outcomes. However,
there are currently no clear guidelines in the literature regarding the
safe number of IOL cycles that can be performed, nor the potential
risks associated with repeated IOL attempts. Women who required
more than one induction cycle were more likely to deliver by
cesarean section, stay longer in hospital, and experience a higher
rate of postpartum complications. Neonatal outcomes, however,
remained stable across groups. These findings reflect patterns seen
in other studies that describe the influence of cervical readiness
and parity on the course of induction and delivery outcomes [8-
10].

The cervical score continues to be one of the strongest predictors
of success. In this study, women with higher cervical scores were
more likely to achieve vaginal delivery with a p-value of <0.001,
which is consistent with reports showing that low scores are linked

with longer induction times and higher cesarean rates [11, 12].
Vrouenraets and colleagues demonstrated similar results, noting
that women with a cervical score of 5 or below had more than
twice the risk of cesarean delivery (8). These results underline the
importance of cervical assessment before and during induction,
and support the use of prostaglandins for cervical ripening in
women with an unfavorable cervix.

Repeated prostaglandin cycles did not appear to improve outcomes
and were instead associated with higher cesarean rates. Alojayli and
Haloob (2023) found that most women who needed a second cycle
eventually underwent cesarean delivery [11], and Mancarella et al.
(2022) reported similar vaginal delivery rates between repeated
dinoprostone insertion [12]. These findings suggest that repeating
the same method after an initial failure adds time and intervention
without achieving vaginal delivery.

An increase in postpartum complications was also observed with
additional induction cycles. The most frequent were surgical
site infection (10 cases), postpartum hemorrhage (3 cases), and
puerperal pyrexia (2 cases). Other studies have reported comparable
results, linking prolonged induction and operative delivery with a
greater risk of infection and hemorrhage [13-16]. Despite these
maternal effects, neonatal outcomes remained reassuring across
all groups, in keeping with research showing that when labor is
monitored appropriately, induction method and duration have
limited impact on short-term neonatal wellbeing [15].

These findings are in line with recommendations from NICE
(NG207) and the RCOG, which advise the use of prostaglandin
E: for cervical ripening and recommend moving to amniotomy or
oxytocin once the cervix becomes favorable [16, 17]. Following
a structured, stepwise approach helps limit unnecessary repeat
inductions and reduce maternal risk, particularly among first-time
mothers who are less likely to respond after a failed initial attempt.

Conclusion

Parity and cevical status remain key factors in the success of labor
induction. Aiming to achieve vaginal delivery will not reduce
cesarean section delivery, but increase hospital say, surgical site
infection and postpartum hemorrhage. Therefore, prior to initiating
a second cycle, as recommended by the RCOG, patients should
be given a choice between having an elective cesarean section or
a repeat induction cycle. As mentioned above, our limited study
shows that a third cycle is not recommended.

From a clinical perspective, these results emphasize the value
of careful patient selection and adherence to national guidelines.
Early evaluation of induction progress and avoiding unnecessary
repetition of the same method can help minimize maternal risk
while maintaining safe neonatal outcomes. Continued research
in larger, prospective cohorts will be useful to refine induction
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protocols and identify predictors of failed response that can guide
more tailored obstetric care.
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