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Dinoprostone in Term Premature Rupture
of Membranes

Term Erken Membran Riiptiiri Olgularinda
Dinoproston

ABSTRACT Objective: To determine the effect of vaginal slow-release dinoprostone in women with pre-
mature rupture of membranes (PROM) and unfavorable cervices. Material and Methods: Women inclu-
ded in the study met the following criteria: a live singleton fetus at term (37-41 weeks of gestation) in
cephalic presentation, a reactive nonstress test without any contractions, presenting PROM confirmed
by demonstration of pooling of amniotic fluid in vaginal vault, a Bishop score of 4 or less before the on-
set of labor and no uterine contractions for a period of 4 hours after PROM. Participants were compared
into 2 groups. In the first group, one dinoprostone vaginal ovule (10 mg) was placed in the posterior for-
nix. The women in the second group did not receive any cervical maturation medication. Duration of la-
tent labor, duration of active labor, cervical maturation rate and interval from PROM to delivery were
evaluated as the primary outcome. Results: Women who received the dinoprostone vaginal ovule were
found to have significantly higher cervical maturation rate in 12 hours, shorter duration of latent labor,
consequently shorter interval from PROM to delivery and smaller proportion of women requiring oxy-
tocin augmentation compared with expectant management. The hyperstimulation rate was significantly
higher in the dinoprostone group (p< 0.05). There were no significant differences in the deceleration of
fetal heart rate and mode of delivery. Conclusion: The controlled released dinoprostone ovule shortened
the latent labor duration and the interval time from PROM to delivery without increasing cesarean deli-
very rates.

Key Words: Dinoprostone; prostaglandins E; fetal membranes, premature rupture

OZET Amag: Uygunsuz bishop skoru olan term erken membran riiptiirii olgularinda kontrollii salinim-
11 dinoproston ovuliin etkinligi ve giivenilirligini aragirmak amaglanmugtir. Gereg ve Yoéntemler: 37-41
gestasyonel haftalarinda sefalik prezentasyonlu, non-stres testti reaktif olup kontraksiyon saptanmayan,
vajinal degerlendirme ile dogrulanmis erken membran riiptiirii olan, bishop skoru 4 veya altinda olan,
membran riptiirii sonrasi 4 saatlik periyot icerisinde dogum eylemi basglamamus, uterin kontraksiyonu
olmayan tekil gebelikler ¢alismaya dahil edilmistir. Hastalar servikal maturasyon i¢in vajinal dinopros-
ton oviil uygulanan ve herhangi bir uygulama yapilmayan olmak tizere 2 gruba ayrilmistir. Latent faz,
aktif faz siiresi, servikal maturasyon orani ve erken membran riiptiirtinden doguma kadar gegen zaman
primer olarak degerlendirilmistir. Bulgular: Dinoproston vajinal oviil uygulanan hasta grubunda 12 sa-
at igerisinde servikal maturasyon orani istatistiksel olarak daha yiiksek, latent faz siiresi anlamli olarak
daha diisiik, erken membran riiptiiriinden doguma kadar gecen zaman daha kisa, oksitosin kullanim ge-
rekliligi daha diisiik olarak bulunmustur. Ayrica hipersitimulasyon orani istatistiksel olarak daha yiiksek
bulunmus, fetal kalp hizinda diisme ve dogum sekli yoniinden fark saptanmamistir. Sonug: Kontrolli
salimimli dinoproston oviil sezaryen oranini arttirmadan latent faz siiresini ve membran riiptiiriinden
doguma kadar gecen zamani azaltmistir.

Anahtar Kelimeler: Dinoproston; prostoglandin E; fetal membranlar, prematiir riptiir
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he definition of premature rupture of membranes (PROM) is ruptu-
re of membranes before the onset of labor.! Incidence of PROM is
between 8% and10%, mostly occurring at term.** Gestational age
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has significant implications in the occurrence of
PROM. It is also the leading factor that increases
perinatal complications. 95% of women with
PROM at term will deliver within 28 hours of
membrane rupture and latency increases with de-
creasing gestational age.”> A prolonged interval from
rupture of membrane to delivery is associated with
an increase in the incidence of chorioamnionitis
and neonatal sepsis.®” Optimum management of
PROM is controversial.®* Management options ha-
ve included expectant management or induction of
labor with oxytocin and prostaglandins. Expectant
management is related with increased maternal and
perinatal morbidity.® However, induction of labor
reduces the time interval between PROM and de-
livery as well as frequencies of chorioamnionitis
and postpartum febrile morbidity.!®

Dinoprostone, which is one of the induction
methods, for local administration is available in dif-
ferent dosage forms, including vaginal tablets and
endocervical or vaginal gel. Sometimes, these forms
of administration can cause a very quick initial re-
sponse in the myometrium, giving rise to uterine
hyperactivity, which could jeopardize, to a certain
extent, fetal well-being. Therefore, alternative do-
sage forms have been developed, such as the dino-
prostone vaginal device or pessary (Vitalis,
Ankara), which allow the controlled and continu-
ous release of PGE2 and an almost immediate sup-
pression of the prostaglandin effect and possible

undesirable effects after removing the device.!o!!

The aim of this study was to determined whet-
her the use of vaginal slow-release dinoprostone in
women with PROM and an unfavorable cervix be-
fore stimulation of labor with oxytocin improves
obstetric out-come compared with the expectant
management.

I MATERIAL AND METHODS

This prospective study was carried out at the Zeynep
Kamil Gynecologic and Pediatric Training and Re-
search Hospital, Istanbul, from December 2007 to
April 2008. The institution’s ethics committee ap-
proved the study (No: 55) and informed consent was
obtained from the participants. Women with a live
singleton fetus at term (37-41 weeks of gestation) in
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cephalic presentation, a reactive nonstress test wit-
hout any contractions , PROM patients confirmed
by demonstration of pooling of amniotic fluid in va-
ginal vault and a Bishop score of 4 or less before the
onset of labor were included in the study. Women
in active labor or with previous uterine surgery,
contraindication to vaginal delivery, contraindicati-
on to prostaglandin use (asthma, glaucoma), intrau-
terine growth restriction, antepartum hemorrhage,
grandmultiparity or major fetal anomalies were ex-
cluded from the study. A detailed medical history
was taken for all patients followed by clinical exa-
mination. Amniotic fluid content was assessed clin-
ically. Patients who did not have uterine
contractions for a period of 4 hours after PROM we-
re included in the study and sterile digital cervical
examination was performed to note Bishop score.
When rupture of membranes occurred more than
12 hours earlier, the women were given prophylac-
tic antibiotics to reduce the risk of chorioamnioni-
tis and postpartum endometritis. Before the women
were randomized into groups, fetal heart rate and
uterine contractions were monitored by continuous
electronic fetal monitoring in all patients. One sin-
gle dose of dinoprostone was used even if cervical
maturation did not exist after 12 hours of adminis-
tration. Participants were randomized into 2 groups.
In the first group, one single dinoprostone vaginal
ovule (10 mg) was placed in the posterior fornix. If
active labor had not been established after 12 hours,
an intravenous dose of 2 mLU/min of oxytocin was
started; this was increased in increments of 2 mLU
every 30 minutes to establish an effective contracti-
on pattern up to maximum of 32 mLU/min. The se-
cond group was designed to be the control group.
These patients did not have any cervical maturation
medication. An infusion of oxytocin was given at 12
hours if labor had still not established. The dose and
increments for infusion were the same as in group 1.

A partogram was maintained for all subjects.
Onset of labor was determined by either regular ute-
rine contractions or progressive cervical dilatation.
Active labor was determined by moderate uterine
contractions (3 or more contractions in 10 minutes)
or 4 cm or greater cervical dilatation. Continuous
cardiotogram monitoring was maintained throug-
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hout the induction and labor. The women in group
1 received a single dinoprostone vaginal ovule which
was applied for 12 hours at most and removed early
in the following situations: nonreassuring cardioto-
cogram, hyperstimulation (uterine contractions fre-
quent than 1 contraction in 2 minutes) and onset of
active labor. Sterile digital cervical examination was
carried out in patients with effective contractions on
the cardiotocogram to note if there was any change
in Bishop score. Bishop score greater than 9 was ac-
cepted as cervical maturation at the end of 12 hours.

Duration of latent labor, duration of active labor,
cervical maturation rate and interval from PROM to
delivery were evaluated as the primary outcome.
Mode of the delivery and use of oxytocin for aug-
mentation in active labor were other outcomes.

Data were analyzed using NCSS 2007. Des-
criptive statistical methods (mean, standard devia-
tion), independent t test comparing two groups,
chi-square test comparing qualitative data, one way
analysis of variance comparing according to the
distribution of latent phase for bishop scores of gro-
ups, tukey multiple comparisons test comparing
sub-groups were used for evaluation of the data. A
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p value of < 0.05 was accepted statistically signifi-
cant.

I RESULTS

During the study period 95 patients were allocated
to two groups. There were no significant differen-
ce between the groups with respect to maternal age,
gravidity, parity, gestational age, history of aborti-
on, educational status, cigarette smoking, previous
PROM, body mass index, amniotic fluid index, Bis-
hop score at baseline, birth weight (Table 1).

The median interval time between PROM and
admission to the study was 12.07 + 10.99 hours and
median duration of dinoprostone treatment was 5.43
+ 3.33 hours. Characteristics of labor are shown in
Table 2. Women in the dinoprostone group had a
shorter median duration of latent labor (p< 0.001).
Consequently the interval from PROM to delivery
was also significantly shorter in the dinoprostone
group (p< 0.05). Duration of active labor of the two
groups were not significantly different (p< 0.01). In
the dinoprostone group, the number of women who
required oxytocin augmentation was significantly
lower than the number of women who required
oxytocin in the control group (60%, 86.2% respecti-

TABLE 1: Baseline characteristics of the patients.

Dinoprostone

Birth weight, g

Characteristics (n=30)
Maternal age 258 +£5.82
Gravidity 1914
Parity 211£1.05
Abortus 1+0.01
Educational status Illiterate 10.00%
Primary school 63.30%
Secondary school 13.30%
High school 10.00%
University 3.30%
Cigarette smoking No 93.3%
Yes 6.70%
Previous PROM No 93.3%
Yes 6.70%
BMI 29.47 +5.22
Gestational age 39.27 £+ 0.98
AFI 76.5 +23.93
Bishop score at baseline 1.23+1.1

3138.33 £ 262.18

Control
(n=165) p
25.82 £4.67 NS
1.95+1.23 NS
1.67 £ 0.92 NS
1.090.3 NS
4.60%
67.70%
13.80% NS
9.20%
4.60%
90.80%
9.2% NS
90.80%
9.2% NS
28.22 + 3.63 NS
39.05 £ 1.1 NS
84.68 + 32.55 NS
1.4£1.04 NS
3179.23 + 343.23 NS

a values are given as mean + SD or percentage.
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vely). Cervical maturation in 12 hours rate was sig-
nificantly higher in dinoprostone group (p< 0.05).

Outcomes of labor are shown in Table 3. The
hyperstimulation rate was significantly higher in the
dinoprostone group (p< 0.05). None of these patients
had a nonreassuring cardiotocogram. In this group,
one patient had hyperstimulation one hour after di-
noprostone was placed and dinoprostone was not re-
moved because hyperstimulation was eliminated by
hydration treatment. Dinoprostone treatment was
continued until cervical maturation was achieved
and the patient had a normal vaginal delivery. Thre-
e patients had cervical maturation when hypersti-
mulation occurred. Dinoprostone was removed and
the patients were treated with hydration. The pati-
ents had a normal vaginal delivery. One patient had
hyperstimulation 3 hours after dinoprostone was
placed; dinoprostone was removed and hyperstimu-
lation eliminated with hydration treatment. This pa-
tient had cervical maturation and moderate uterine
contractions but labor was arrested for 4 hours after
dinoprostone was removed. The patient underwent
a cesarean delivery due to arrested labor. In the con-
trol group (Group 2), one patient had hyperstimula-
tion, which was treated with hydration and she had
anormal vaginal delivery. There were no significant
differences in the deceleration of fetal heart rate, mo-
de of delivery and fetal sex between the two groups.

In the dinoprostone group, dinoprostone was
removed from 23 of the 30 patients when cervical
maturation occurred (76.7%). In 4 patients (13.3%),
dinoprostone was removed when moderate uterine
contractions began; these patients had cervical ma-
turation in 12 hours and progressed to active labor.

TABLE 2: Characteristics of labor.
Dinoprostone  Control p

Latent Labor {h) 531+356 11.1+895 0.001
Active Labor (h) 596+308 7.24+297 NS
Oxytacin Augmentation Negative 40% 13.8%

Positive 60% 86.2%  0.009
Cervical Maturation in 12 hours  Negative 6.7% 41.5%

Positive 93.3% 58.5%  0.0014
Interval from prom to delivery(h) 10.88+4.68 17.64 +9.87 0.002

a values are given as mean + SD or percentage.
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TABLE 3: Outcomes.
Dinoprostone Control

Hyperstimulation Negative 25  8330% 64 98.50%

Positive 5 1670% 1 1.50% p:0.018
Deceleration of FHR  Negative 26 86.70% 57 87.70%

Positive 4 1330% 8 1230% NS
Mode of delivery NSD 24 80.00% 49 75.40%

C/s 6 2000% 16 2460% NS
Fetal sex Male 16 5330% 35 53.80%

Female 14 46.70% 30 46.20% NS

In 2 patients (6.7%) dinoprostone was removed
when maximum treatment duration (12 hours) en-
ded. One of these patients did not have cervical
maturation and uterine contractions at the time of
removal. She had no labor induction for a day and
then oxytocin was used to induce labor but she had
a cesarean delivery due to fetal distress. The other
patient had a cesarean delivery too due to prolon-
ged PROM and unfavorable Bishop score.

I DISCUSSION

PROM remains as an important issue in obstetrics
because of increased maternal and perinatal morbi-
dity and mortality. The benefit of active manage-
ment in pregnancies with PROM at term has been
confirmed."” Reports of maternal and perinatal mor-
bidity and mortality in term pregnancy with dela-
yed delivery after PROM confirms that labor should
be induced at the time of presentation to reduce the
complications.'3'® Despite a good obstetric outcome
achieved by immediate labor induction with oxyto-
cin, such a policy for women with an unfavorable
cervix results in increased incidences of fetal distress
and cesarean delivery rate.>'7* Preinduction to pre-
pare the uterus for birth in such cases decreases the
labor length and increases vaginal delivery rate.*?

Until now, many mechanical or hormonal mo-
dalities were used for cervical maturation and
many studies on patients compared these between
each other and placebo groups. The mechanism of
the dinoprostone vaginal ovule was found to be the
most similar mechanism of normal spontaneous
delivery and was regarded as a safe drug because of
FDA (Food and Drug Administration) approval in
use for labor induction.!%30-36
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Our study showed that the use of one single con-
trolled released dinoprostone vaginal ovule for active
management of PROM patients at term gestation led
to significantly higher cervical maturation rate in 12
hours, shorter duration of latent labor, consequently
shorter interval from PROM to delivery and smaller
proportion of women requiring oxytocin augmenta-
tion compared with the expectant management.
Consistent with our results, several placebo control-
led studies documented that controlled released di-
noprostone had significantly higher rate of cervical
maturation, treatment success and lower rates of
oxytocin augmentation.'”?% Recently, Larraniaga-
Azcarate et al. reported that controlled released di-
noprostone applied to 97 women with an unfavorable
cervix with PROM at term significantly reduced the
time of dilatation and the time until labor compared
with 647 women who were subject to expectant ma-
nagement (9.3% vs. 17.6%).1° But, they reported that
the delivery time is shorter in the expectant manage-
ment group with a difference towards significance.
Similarly, Boulvain et al. searched the Cochrane
Pregnancy and Childbirth Group’s Trials Register
(August 2007) and bibliographies of relevant papers.
They found that intracervical prostaglandins are ef-
fective compared to placebo for induction of labor.
On the other hand Tan et al. reported that concur-
rent treatment with single-dose vaginal dinoprosto-
ne and oxytocin infusion for labor induction of term
PROM is no better than placebo pessary and similarly
oxytocin infusion for inducing labor of term PROM
in nulliparas with unfavorable cervices.

At Term PROM, 72% would go to labor spon-
taneously within 24 hours suggesting PROM alone
is an effective pathway for labor onset for many.
Hannah et al. showed that immediate induction
with oxytocin compared with prostaglandin is asso-
ciated with significantly shorter time to active la-
bor, duration of active labor and interval of
membrane rupture to delivery at TERM PROM
study group (5401 patients). On the contrary, Alfi-
revic et al. reported that comparison of oxytocin
with either intravaginal or intracervical PGE2 re-
veals that the prostaglandin agents probably incre-
ase the chances of achieving vaginal birth within
24 hours (Cochrane database-sixty one trials).
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In our study, the hyperstimulation rate was
significantly higher in women who received the
controlled release dinoprostone which is similar to
the literature. In the dinoprostone group, 5 of the
30 women had hyperstimulation. In these, the di-
noprostone ovule remained in the posterior vagi-
nal fornix in 3 patients when cervical maturation
was achieved and active labor had started. There
were no fetal heart rate decelerations and hypers-
timulation was eliminated by hydration treatment
and cesarean delivery rate was not increased due
to fetal distress. Due to this information we could
criticize that hyperstimulation rate can be decrea-
sed with the removal of the dinoprostone ovule at
the onset of active labor or at the beginning of the
moderate uterine contractions. Similarly, several
placebo controlled studies reported that increased
hyperstimulation rate was the most common side
effect.’*?% In these studies, nonreassuring cardio-
tocogram and fetal distress were found in 3-10% of
cases but this condition resolved after dinoprosto-
ne ovule was removed and cesarean delivery rate
for the indication of fetal distress did not increase.

We found that there were no statistically sig-
nificant differences in the rate of cesarean delivery
between the dinoprostone and expectant manage-
ment groups. Similarly, Chua et al. reported that
cesarean delivery rates were not different in the
prostaglandin group (using a pessary) and the
placebo group.”! Also, Larrafiaga-Azcdrate et al. re-
ported that controlled released dinoprostone admi-
nistered to PROM women at term gestation with
an unfavorable cervix significantly reduced the ce-
sarean delivery rate compared with the expectant
management group.'’ On the other hand results of
several studies are controversial.>'#%

One of the clinical advantages of the dinopros-
tone vaginal ovule is that it is easy to insert and re-
move and has negligible maternal side effects.
Westgate et al. reported that 97% of patients had not
felt any discomfort, 88% of patients had not felt the
dinoprostone ovule at all and in 97% of patients the
dinoprostone ovule was removed without any diffi-
culties.®® In our study none of our patients had felt
any discomfort and the dinoprostone ovule was re-
moved from all patients without any difficulties.

Turkiye Klinikleri ] Gynecol Obst 2011;21(2)
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the controlled released dinoprostone ovule short-
ened the latent labor duration, interval from
PROM to delivery without increasing cesarean de-
livery rates and is also safe and effective to use for
induction in PROM women at term gestation as
shown in many studies in membrane intact pati-
ents. Maternal and fetal infection rates might be
lower because of faster cervical maturation and
shortened total delivery time. Higher patient com-

In conclusion, the present study showed that
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