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Abstract

Background and objectives To compare effectiveness and
safety of dinoprostone, misoprostol and Cook’s balloon as
labour-inducing agents in women with intrauterine growth
restriction (IUGR) at term.

Methods Retrospective cohort chart review of women diag-
nosed with foetal growth restriction at term in Reina Sofia
Hospital, Cordoba, Spain from January 2014 to December
2015. Registration of baseline characteristics and method
of induction was made. The main outcome was time from
induction to delivery. Obstetric and perinatal outcomes were
also collected.

Results A total of 99 women were diagnosed with TUGR
in the mentioned period. Of them, 21 women were induced
with dinoprostone [dinoprostone group (DG)], 20 with mis-
oprostol (MG) and in 58 with Cook’s balloon (CG). Groups
were homogeneous regarding pre-induction Bishop score
and parity. The CG required more time (24.36 vs. 19.23 h;
p = 0.02) and more oxytocin dose for conduction of labour
from induction to delivery (6.75 vs. 1.24 mUI; p < 0.01)
than DG. Moreover, the CG also needed more oxytocin than
MG, 6.75 vs. 2.37 mUI (p < 0.001). Caesarean rate was
5, 14.9 and 17.3% in MG, DG and CG, respectively. No
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differences were observed in rates of uterine tachysystole,
non-reassuring foetal status and neonatal adverse events.
Interpretation and conclusions Prostaglandins were more
effective than Cook’s balloon to induce labour and achieve
vaginal birth in this sample of women with IUGR at term,
with a similar safety profile.

Keywords Dinoprostone - Induction labour - Intrauterine
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Introduction

Labour induction involves a complex set of interventions
applied to artificial initiation of labour before its spontane-
ous onset with the purpose of achieving vaginal delivery
[1]. Labour induction has shown benefits in selected cases
including post-term pregnancies, premature rupture of mem-
branes, maternal disease and intrauterine growth restriction
(IUGR) [2].

Traditionally, induction of labour has been associated
with an increased risk in operative delivery rates. Specifi-
cally, induction of labour for foetal indications significantly
increases the risk of caesarean delivery in nulliparous
women [3].

Amniotomy and stimulation with oxytocin are widely
accepted methods for inducing labour. However, known risk
factors as Bishop’s score <5 have been significantly associ-
ated with an increased rate of caesarean delivery [4]. Thus,
pre-induction cervical ripening is required. Prostaglandins
improve cervical maturation and increases successful vagi-
nal delivery rates [5]. Nevertheless, it remains a concern on
the safety profile of its use in conditions such as [UGR and
in these cases, mechanical methods may play an important
role [6].
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Compared to prostaglandins, mechanical methods such
as Cook’s balloon have lower risk of hyper stimulation
with similar caesarean section rates [7]. For this reason,
mechanical methods are particularly recommended in cases
of high risk of impaired foetal well-being, such as IUGR.
Therefore, the present study was designed to compare the
effectiveness and safety of prostaglandin E1 and E2, mis-
oprostol and dinoprostone, respectively, with Cook’s intrac-
ervical double balloon as labour-inducing agent in women
with IUGR at term.

Methods

This retrospective cohort study was designed with the aim
to compare dinoprostone 10 mg (Propess®, Ferring Phar-
maceutical, Saint-Prex, Switzerland), misoprostol 25 mcg
(Misofar®, Laboratorios Bial S.A) and the Cook’s intrac-
ervical balloon (Cook Cervical Ripening Balloon®, Cook
Incorporated, IN, USA) for induction of labour in pregnan-
cies with IUGR at term. Pregnant women diagnosed with
IUGR at Reina Sofia Hospital, Cordoba, Spain during a
period comprised from January 2014 to December 2015,
were recruited. Approval for the study was obtained from
the local research ethics committee. Study was conducted
retrospectively, according to local protocols.

Women were eligible for inclusion if they met the fol-
lowing criteria: IUGR type I (<3th percentile with normal
foetal Doppler) and Bishop’s score <7. The exclusion crite-
ria included history of previous caesarean section or major
uterine surgery, non-reassuring foetal status (NRFS), low
amniotic fluid index, chorioamnionitis, active infection in
birth canal, premature rupture of membranes, third trimester
metrorrhagia, multiple pregnancy and non-cephalic presen-
tation. Complete and understandable information about the
induction of labour was given to all women according to the
usual protocol of this hospital, and each of them chose the
induction method to be used.

Sample size was calculated using Granmo (sample size
and power calculator. Version 7.12 April 2015). Accord-
ing to previous studies and accepting an alpha risk of 0.05
and a beta risk of 0.05, at least 16 subjects in the smaller
group and 49 in the largest group are necessary to recog-
nize as statically significant difference in time to delivery. A
total of 99 women were consecutively selected in the period

mentioned above. Twenty patients were induced with mis-
oprostol (MG), 21 with dinoprostone (DG), and 58 with the
Cook’s balloon (CG). According to local institution’s proto-
col, in the MG, a 25 mcg tablet was administered vaginally
every 4 h, up to a maximum of 4 tablets within 24 h. In
the DG, a 10 mg vaginal insert was placed in the posterior
vaginal fornix for 24 h. The Cook’s balloon was introduced
into the vagina, and both the intrauterine and intravaginal
balloons were filled with 50 mL of saline solution. A cardi-
otocography monitoring was performed for 30 min during
the administration of each method, and was repeated every
6 h in DG y CG. Oxytocin infusion was added if the active
phase of labour (3 cm dilatation and 3—4 contractions every
10 min) was not achieved within 24 h of induction.

According to previous studies, the main variables
included for analysis were time to induction, time to active
labour, time to delivery and use of oxytocin. Intrapartum
complications such as tachysystole, non-reassuring foetal
status (NRFS), fever, and meconium were included. Episi-
otomy also was recorded. Type of delivery, reason for cae-
sarean section, birth weight and neonatal status, including
APGAR score at 1 and 5 min and postpartum pH, were also
considered.

Statistical analysis

Data were collected retrospectively from the hospital elec-
tronic medical records and analysed using the G-Stat 2.0
free statistical software (Glaxo Smith Kline, Tres Can-
tos. Madrid). The ANOVA test was used for comparisons
between quantitative variables and Chi-squared test was used
for qualitative variables. A value of p < 0.05 was considered
statistically significant.

Results

Among the 99 pregnant women diagnosed with type I [IUGR
at term included in the MG, DG, and CG groups, no differ-
ences were observed in the baseline characteristics at the
time of the inclusion. Table 1.

The time elapsed between induction to delivery was 24.33
(%1.18) h for CG, 19.23 (+1.60) h for DG and 22.35 (+2.31)
h for MG (p = 0.08). Thirty women in CG, eight women in
MG and three women in DG required oxytocin infusion. A

Table 1 Baseline Variable

Dinoprostone (N = 21)

Misoprostol (N =20)  Balloon (N=58) p

characteristics of pregnant
women with IUGR in the

: : Age (years) 29.42 (5.87) 20.15 (6.45) 29.24 (5.40) 0.98
different treatment options for Gestational age (weeks)  38.19 (1.40) 39.10 (1.48) 37.96 (1.46) 0.07
labour induction
Previous childbirths 0.52 (0.67) 0.45 (0.75) 0.45 (0.56) 0.90
Bishop score 2.47 (1.47) 2.00 (0.97) 257 (1.27) 0.22
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higher dose of oxytocin was required in the CG than in the
prostaglandin groups (Table 2).

Only one case of caesarean section was recorded in the
MG (5%), vs. 14.3% (n = 3) and 17.3% (n = 10) in DG and
CG groups, respectively. Type of delivery, episiotomy and
reasons for caesarean section are shown in Table 2.

Regarding perinatal outcomes, no differences were
observed between the three groups including tachysystole,
NRFS, meconium, intrapartum fever, postpartum haemor-
rhage, pH, Apgar scores or the rate of neonatal admissions.

Discussion

Labour induction is recommended when the risks of con-
tinuing pregnancy either for the mother or foetus, outweighs
the advantages of an expectant management. Pevner empha-
size the importance of selecting appropriate candidates to
improve the success of labour induction [8]. When induction
of labour involves IUGR foetuses a strict assessment of foe-
tal well-being should be performed. Doppler assessment of
the placental and foetal circulation and foetal biophysical
profile to detect foetal hypoxia [9] are of crucial importance
for decision-making. The Spanish guidelines, recommended
induction of labour in type I ITUGR foetuses after the 37th

week of gestation. According to Rhinehart-Ventura, the use
of a standardized induction protocol allows to reduce the
rate of failed inductions and a minor length of labour [10].
Additionally, the Bishop score is also relevant in the predic-
tion of induction success [11]. This variable, evaluated by
the same team of gynaecologists, was homogeneous in our
sample and may explain the lack of differences between the
three groups.

Among the multiple alternatives for the induction of
labour, misoprostol appears to be the most efficient com-
pared with mechanical methods and even with other prosta-
glandins; however, the evidence of higher incidence of uter-
ine hyper stimulation and tachysystole with prostaglandins
[12, 13] arise concerns about foetal well-being, which is
particularly relevant in IUGR foetuses [7, 14].

In a recent study, Chavakula et al. compared misoprostol
and Foley catheter for labour induction in IUGR pregnan-
cies. Misoprostol did not increase the incidence of tachysys-
tole or abnormal foetal heart rate. Moreover, in this study
misoprostol was found to be more effective in terms of time
to delivery [15]. Our results are consistent with these stud-
ies, but not with the results of Hofmeyr study, where vaginal
misoprostol was associated with increased uterine hyper-
stimulation [16]. Misoprostol has also been associated with
an increased incidence of meconium-stained amniotic fluid

Table 2 Main maternal and

perinatal outcomes of the study

Dinoprostone (N =21) Misoprostol (N =20) Balloon (N=58) p

Time at induction (h)
Time at active labour (h)
Time at delivery (h)
Oxytocin (mUI)
Uterine tachysystole
NRFS
Meconium
Intrapartum fever
Postpartum haemorrhage
Neonatal admissions
Type of delivery
Vaginal
Instrumental
Caesarean section
Reason for caesarean section
Non-reassuring foetal status
Failed induction®
Cephalopelvic disproportion
Episiotomy
Birth weight (g)
APGAR score at 1 min
APGAR score at 5 min
pH

16.14 (1.27) 17.85 (1.79) 18.80 (1.23) 0.46
3.09 (0.56) 4.50 (0.89) 5.75 (0.48) 0.01
19.23 (7.36) 22.35 (10.34) 24.36 (8.95) 0.08
1.4 2.37 6.75 0.01
3 (14.29%) 5(25%) 6 (10.53%) 0.11
5(23.81%) 1(5%) 5(8.62%) 0.58
2(9.52%) 0 (0%) 2 (3.45%) 0.54
0 (0%) 0 (0%) 0 (0%)

0 (0%) 0 (0%) 2(3.51) 0.47
6 (28.57%) 2 (10%) 19 (32.76%) 0.07
15 (71.43%) 17 (85%) 44 (75.86%) 0.57
3 (14.29%) 2 (10%) 4 (6.90%) 0.60
3 (14.29%) 1(5%) 10 (17.29%) 0.38
3 (14.29%) 0 (0%) 5(8.62%) 0.23
0 (0%) 1 (5%) 3(5.17%) 0.56
0 (0%) 0 (0%) 2 (3.44%) 0.47
4(22.22%) 9 (47.36%) 14 (29.16%) 0.17
2350.47 (310.12) 2549.25 (338.60) 2292.79 (358.64) 0.01
8.71 (0.95) 8.90 (0.44) 8.87 (0.53) 0.54
9.85 (0.35) 9.90 (0.44) 9.86 (0.47) 0.93
7.25 (0.09) 7.26 (0.10) 7.28 (0.07) 0.30

4 Active phase of labour not started after 12 h with 3—4 contractions every 10 min

@ Springer



780

Arch Gynecol Obstet (2017) 296:777-781

comparing to dinoprostone [17]; but in our study, no differ-
ences were detected between the three methods analysed.

The incidence of intrapartum complications, neonatal
outcomes and maternal morbidity were similar in all the
groups. These data are consistent with the results of Culver,
suggesting that misoprostol has a similar safety profile than
mechanical methods [18]. Moreover, in the present study,
the rate of neonatal admissions was lower in DG and MG
although this may be explained by the small sample size,
gestational age and greater birth weight at time of induction.

Time elapsed from induction to delivery, the rate of
caesarean section and the incidence of chorioamnionitis
were similar in the three groups. These data are consist-
ent to Fox’s study [19, 20]. Although He considered the
intracervical double balloon particularly recommendable for
the labour induction in IUGR foetuses, this method did not
reduce the rate of caesarean sections [21]. In our study, the
rate of caesarean deliveries trended to be higher when the
double balloon was used. Noteworthy in the He study, the
double balloon increased the rate of infection; however, in
our study the rate of intrapartum fever was comparable in
all groups.

Women who had previously uterine surgery were not
included in this study. Lydon-Rochelle’s and De Bonrostro’s
studies found that double balloon may be an alternative safe
and effective for the induction of women who have had prior
caesarean deliveries, given the higher risk of uterine rupture
[22, 23]. And in a recent paper, Kehl concludes that the
sequential application of double-balloon catheter and vagi-
nal PGE2 is as effective as the sole use of vaginal PGE2 with
less applications and total amount of PGE?2 [24]. In addition,
the World Health Organization considered mechanical meth-
ods as a method of choice for labour induction in woman
with previous caesarean section [25].

Cost associated to induction of labour must be another
aspect to consider. In this direction, according to previous
studies, misoprostol is postulated as the most cost-effective.
As we observed in this study, this could be due to greater
speed and safety with prostaglandins [26].

Like the most of available studies on this topic, the pre-
sent one has several major limitations including the retro-
spective design of the study that difficult to stablish defini-
tive conclusions and the lack of a large sample to establish
which induction method is the most effective and safe for
IURG pregnancies. It is clear that randomized and prospec-
tive studies are necessary. However, in spite of the retrospec-
tive data, the present study along with others may be useful
for further meta-analysis.

Finally, in this study, prostaglandins were more effective
regarding time to delivery and at least as safe as the Cook’s
balloon, given the lack of differences in caesarean rates for
NRES [3 (14.29%) in DG, 0 (0%) in MG and 5 (8.62%) in
CG, p = 0.23] and perinatal outcomes (no differences were

@ Springer

observed between the three groups including pH, Apgar
scores or the rate of neonatal admissions) for the induction
of labour in foetuses with ITUGR at term.
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