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A B S T R A C T

Background: In obstetrics, labor induction is a common procedure. It has been proved that both single
balloon catheters (Foley’s catheter) and double balloon catheters (Cook cervical ripening balloon) are
effective and relatively safe in cervical ripening and labor induction. This research aimed to compare the
efficacy of single and double balloon catheter in the induction of labor with scarred uterus.
Methods: 120 pregnant women who had prior cesarean delivery participated in this research and were
randomized into single-balloon catheter group (n = 60) and double-balloon catheter group (n = 60). The
cervical ripening effect, security, and influence to the process of childbirth were analyzed in each group.
Results: The validity of cervical ripening in single balloon group was better than double balloon group.
Double balloon catheters increased the time between insertion and expulsion of the catheter and
decreased spontaneous catheter expulsion rate. All the neonatal outcomes in these two groups were
comparable.
Conclusion: Based on our data, the two different catheters both have their pros and cons in the labor
induction of pregnant women with scarred uterus. The appropriate catheter used based on specific
circumstance will improve the quality of labor induction.
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Introduction

In recent decades, the worldwide cesarean section incidence
has elevated rapidly [1]. Based on the investigation by World
Health Organization (WHO), the highest overall cesarean section
incidence was observed in China [1]. The rate of cesarean section is
still rising in all levels of hospitals in China [2]. With the increasing
cesarean section rate, pregnancy in scarred uterus has become a
common situation. The risk of uterine rupture and other
complications during vaginal delivery was elevated by the
presence of previous uterine scar [3]. Labor induction in women
who had prior cesarean delivery has been an important clinical
situation. The effective and relatively safe method for cervical
ripening and labor induction in patients with scarred uterus is
needed urgently.

In obstetrics, labor induction is a common procedure. Several
different methods have been established for cervical ripening and
can be divided into two parts, the pharmacological method and the
mechanical methods [4]. Prostaglandin is widely used in the
induction of labor. But for pregnant women with scarred uterus,
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prostaglandin E1 treatment caused high uterine rupture incidence
is unacceptable for the induction of labor [5]. Since the
pharmacological method is not available for induction of labor
with a scarred uterus, the mechanical methods should be tested.

Foley’s single balloon catheter has been proved to be an
effective and secure mechanical method in labor induction [6].
Compared to the treatment of prostaglandin, Foley’s catheter has
same induction efficiency, lower uterine tachysystole risk, lower
cost, and better reversibility [7]. Foley’s catheter induces labor
through the pressure on lower uterine segment and cervix and the
prostaglandins secretion [8]. Cook cervical ripening balloon is
composed of cervico-vaginal balloon and uterine balloon [9].
Compared with the Foley’s catheter, double-balloon catheter can
apply pressure simultaneously on both external os and internal os
[10]. Two different types of catheter have their own advantages
and disadvantages in the induction of labor.

In this research, we aimed to demonstrate the efficacy and
safety of single-balloon catheter and double-balloon catheter in
the induction of labor with a scarred uterus.

Methods

This randomized controlled research was conducted in
Cangzhou Central Hospital. Women in term pregnancy who had
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a scarred uterus and were admitted between January 2017 and
December 2018 to the department of obstetrics were recruited in
this research. All the participants were given information about the
labor induction by balloon catheter prior to the study. Informed
consent was obtained from each participant. All the study
complied with the Declaration of Helsinki, Ethical Principles for
Medical Research Involving Human Subjects.

In this research, 120 participants were randomly divided into
single-balloon catheter group (n = 60) and double-balloon catheter
group (n = 60). In single-balloon catheter group, Foley’s catheter was
used. After being inserted above the internal cervical os, Foley’s
catheter was bloated with normal saline (120 mL). Cook cervical
ripening balloon was used in double-balloon catheter group. After
being inserted through the cervix, each balloon on external os or
internal os was bloated with normal saline (80 mL). Except catheters,
all the process in cervical ripening and administration in labor
induction were exactly the same for these two groups. If the
spontaneous expulsions of the catheter not happened 12 h after
insertion, the catheter was removed artificially and Bishop score
were assessed. In this research, cervical ripening was considered to
be successful when Bishop score increased more than two points
after the treatment of catheter.

Statistical analyze was performed by SPSS software version 17.0.
Parametric data was shown as mean � standard deviation (SD) and
the comparison between two groups was analyzed by Student’s
t test. Categorical variable was shown as number and percentage
and differences were analyzed by χ2 test. Statistical analysis was
significant when P value <0.05.
Fig. 1. Flow of patients through the study (e
Results

Participants

At the beginning of this research, 168 pregnant women with
scarred uterus were qualified for this research and were invited. 48
of them declined to participate in this research. So, 120 pregnant
women with scarred uterus were randomized into single-balloon
catheter group (n = 60) and double-balloon catheter group (n = 60).
In single-balloon catheter group, cervical ripening was performed
using Foley’s catheter. In double-balloon catheter group, cervical
ripening was performed using Cook cervical ripening balloon. 4
patients in single-balloon catheter group and 5 patients in double-
balloon catheter group did not received catheter. After the
insertion of catheter, 3 patients in single-balloon catheter group
and 2 patients in double-balloon catheter group were excluded. At
last, 106 pregnant women participated in this research, 53 in
single-balloon catheter group and 53 in double-balloon catheter
group (Fig. 1).

The baseline characteristics of patients in each group are shown
in Table 1. Based on our statistical analysis, the maternal age, body
mass index, weight gain, gestational age, gravidity, and parity in
these two groups shown no significant differences. The incidence
of pregnancy complications was also analyzed (Table 1). The
incidence of these complications such as hypertension, diabetes,
and thrombophilia in these two groups also had no significant
differences. So, the baseline characteristics of patients in each
group were comparable.
nrollment, randomization, and analysis).



Table 1
Baseline characteristics of the two groups.

Single-balloon catheter (n = 53) Double-balloon catheter (n = 53) p value

Maternal age (years) 27.4 � 6.9 26.7 � 7.6 NS
BMI before pregnancy (kg/m2) 24.2 � 5.76 24.9 � 5.49 NS
Weight gain (kg) 12.8 � 7.2 12.5 � 6.8 NS
GA at time of insertion (week) 37.1 � 6.4 36.4 � 5.7 NS
Gravidity 3.6 � 1.9 3.3 � 2.2 NS
Parity 2.7 � 1.8 2.9 � 1.9 NS
Pregnancy complications
Hypertension 5 (9.4 %) 2 (3.8 %) NS
Diabetes 6 (11.3 %) 8 (15.1 %) NS
Thrombophilia 1 (1.9 %) 2 (3.8 %) NS
Oligohydramnios 14 (26.4 %) 17 (32.1 %) NS
Polyhydramnios 0 (0.0 %) 3 (5.7 %) NS
Previous prostaglandin use 15 (28.3 %) 12 (22.6 %) NS

Data are presented as mean � SD or n (percentage, %). BMI: body mass index, GA: gestational age. NS means no significant difference.

Fig. 2. Baseline Bishop score before balloon catheter insertion and after expulsion
or removal of the balloon catheter in the two groups. *p < 0.05, ***p < 0.001, NS
means no significant difference.
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Baseline bishop score

To illustrate the cervical ripeness in each group during the labor
induction, Bishop scores were assessed before catheter insertion
and after catheter removal. The baseline Bishop score before
balloon catheter insertion in two groups shown no significant
difference (Table 2) (Fig. 2). After catheter expulsion or removal,
Bishop score in both groups were significantly elevated when
compared with the baseline Bishop score. But the Bishop score in
single-balloon catheter group was significantly higher than in
double-balloon catheter group after expulsion or removal of
catheter (Table 2) (Fig. 2). This result indicated that single-balloon
Foley’s catheter had a higher efficiency in cervical ripening during
the labor induction of pregnant women with scarred uterus.

Intrapartum outcomes

We also analyzed several different intrapartum outcomes in
these two groups (Table 3). The rate of spontaneous catheter
expulsions was significantly higher in single-balloon catheter
group than in double-balloon catheter group. In double-balloon
catheter group, the time length from catheter insertion to
expulsion was longer than in single-balloon catheter group. But
different catheter did not influence the time from catheter
insertion to delivery, rate of ripening success, or delivery mode
in pregnant women with scarred uterus. Single-balloon Foley’s
catheter had a higher pain score during catheter insertion than
Cook cervical ripening balloon. The higher degree of pain caused by
Foley’s catheter during the labor induction increased requirement
of cesarean section. In single-balloon catheter group, Foley’s
catheter generated higher incidence of laceration of the cervix and
cord prolapse than double-balloon catheter in patients with
scarred uterus.

Neonatal outcomes

To further investigate the differences between these two
different catheters in labor induction of pregnant women with
scarred uterus, the neonatal outcomes in these two groups
(Table 4). The body weight, body length, and head circumference
Table 2
Baseline bishop score before balloon catheter insertion and after expulsion or removal

Bishop score (0–10) Single-ball

Baseline bishop score 3.06 � 1.39
Bishop score after expulsion or removal of the balloon catheters 8.72 � 1.49
p value <0.001 

Data are presented as mean � SD. NS means no significant difference.
of newborn infants were not influenced by the use of different
catheters. We also evaluated the neonatal complications by Apgar
score and neonatal intensive care unit (ICU) admission in the two
different group and no differences were found. In conclusion, no
significant differences were found between single-balloon Foley’s
catheter and Cook cervical ripening balloon in all neonatal
outcomes.

Discussion

This research aimed to illustrate the security and efficacy of
single-balloon catheter and double-balloon catheter for induction
of labor with a scarred uterus. It is reported that China had the
highest overall cesarean section incidence (46.2%) and the
incidence dramatically elevated for women in all regions during
the past years [11]. Medically justified cesarean section can
efficiently decrease maternal and perinatal mortality and morbid-
ity. But cesarean section has not shown any benefits for both
pregnant women or their infants when the procedure is not
necessary since it has been confirmed to has association with both
short and long term of risk from current delivery to the future
pregnant [12]. As a consequence of scarred uterus caused elevation
in maternal and perinatal morbidity and uterine rupture incidence,
the vaginal delivery proportion significantly declined after prior
 of the balloon catheter in the two groups.

oon catheter (n = 53) Double-balloon catheter (n = 53) p value

 3.36 � 1.36 NS
 7.87 � 1.58 <0.05

<0.001



Table 3
Intrapartum outcomes.

Single-balloon catheter (n = 53) Double-balloon catheter (n = 53) p value

Spontaneous expulsions of the catheter 36 (67.9 %) 24 (45.3 %) <0.01
Time from catheter insertion to expulsion (h) 8.4 � 3.2 12.43 � 3.9 <0.01
Time from catheter insertion to active labor (h) 15.3 � 5.6 17.4 � 4.8 NS
Time from catheter insertion to delivery (h) 17.4 � 10.6 21.8 � 9.8 NS
Time from catheter expulsion to delivery (h) 12.7 � 7.5 9.7 � 6.3 NS
Ripening success 50 (94.3 %) 51 (96.2 %) NS
Mode of delivery
Spontaneous vaginal delivery 19 (35.8 %) 24 (45.3 %) NS
Instrumental delivery 12 (22.6 %) 14 (26.4 %) NS
Cesarean section 20 (37.7 %) 14 (26.4 %) NS
Indication for cesarean section
Failure to progress 7 (13.2 %) 6 (11.3 %) NS
Failed induction 3 (5.7 %) 2 (3.8 %) NS
Non-reassuring fetal heart rate 5 (9.4 %) 5 (9.4 %) NS
Maternal request 5 (9.4 %) 1 (1.9 %) <0.05
Length of first stage of labor (h) 5.2 � 2.6 4.3 � 1.9 NS
Length of total labor (h) 6.3 � 3.7 6.1 � 4.5 NS
Vaginal delivery within 24 h from catheter insertion 24 (45.3 %) 28 (52.8 %) NS
Vaginal delivery within 48 h from catheter insertion 28 (52.8 %) 34 (64.2 %) NS
Patients requiring oxytocin administration 32 (60.4 %) 39 (73.6 %) NS
Pain score during catheter insertion (1–10) 5.2 � 1.5 4.1 � 1.2 <0.05
Use of analgesia 48 (90.6 %) 45 (84.9 %) NS
Composite adverse events
Postpartum hemorrhage (>500 mL) 3 (5.7 %) 1 (1.9 %) NS
Cord prolapse 4 (7.5 %) 0 (0.0 %) <0.05
Laceration of the cervix 5 (9.4 %) 1 (1.9 %) <0.05
Abruptio placenta 4 (7.5 %) 3 (5.7 %) NS
Infection 2 (3.8 %) 2 (3.8 %) NS
Hospital stay (d) 6.3 � 1.7 5.9 � 1.9 NS
Maternal satisfaction (1–10) 6.7 � 2.4 7.4 � 2.1 NS

Data are presented as mean � SD or n (percentage, %). NS means no significant difference.

Table 4
Neonatal outcomes.

Single-balloon catheter (n = 53) Double-balloon catheter (n = 53) p value

Birth weight (kg) 3.41 � 0.46 3.38 � 0.51 NS
Head circumference (cm) 33.51 � 1.37 33.66 � 1.48 NS
Body length (cm) 48.97 � 1.87 49.24 � 2.03 NS
Neonatal ICU admission 7 (13.2 %) 6 (11.3 %) NS
Reason for ICU admission
Asphyxia 0 (0.0 %) 1 (1.9 %) NS
Meconium aspiration 4 (7.5 %) 3 (5.7 %) NS
Suspected infection 2 (3.8 %) 2 (3.8 %) NS
Dysmaturity 1 (1.9 %) 0 (0.0 %) NS
Apgar score �7
1 min 2 (3.8 %) 1 (1.9 %) NS
5 min 0 1 (1.9 %) NS

Data are presented as mean � SD or n (percentage, %). ICU: intensive care unit. NS means no significant difference.
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cesarean delivery [13]. Repeated cesarean section will increase the
incidence of placental implantation and hysterectomy, and also is a
big threat to the health of infants [14].

The labor induction is an ordinary obstetric procedure with a
high incidence which can promote vaginal birth in patients who
has an unfavorable cervix through the changing of cervix
characteristics [15]. Labor induction in women with prior cesarean
delivery is considered to be an important clinical situation. The
effective and relatively safe method for cervical ripening in
pregnant women with prior cesarean delivery is needed urgently.
Several different methods for labor induction have been used and
are divided into pharmacological method and the mechanical
methods. Based on previous studies, the pharmacological agent is
not suggested for the labor induction in patients with scarred
uterus [16]. So mechanical methods have become the option to
perform labor induction in women with prior cesarean delivery. It
has been proved that mechanical methods for cervical ripening
show a lower uterine rupture incidence in patients who had a
scarred uterus [17].

Foley’s catheter is a widely used cervical ripening equipment
which has single balloon. The benefits of Foley’s catheter including
easy operation, low price, reversibility, and nearly no side effects
[18]. Cook cervical ripening balloon is another cervical ripening
equipment which has two balloons. Compared to Foley’s catheter,
this equipment can generate pressure simultaneously on external
os and internal os. In this research, we compared the safety and
efficacy of Foley’s catheter with Cook cervical ripening balloon for
induction of labor with a scarred uterus.

120 patients who had scarred uterus participated in this
research and were randomized into single-balloon catheter group
(n = 60) and double-balloon catheter group (n = 60). The baseline
characteristics of the two groups were analyzed before the
treatment of different catheters. No differences were found in
the maternal age, body mass index, weight gain, gestational age,
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gravidity, or parity between the patients in each group before the
labor induction. The incidence of pregnancy complications such as
hypertension, diabetes, thrombophilia, oligohydramnios, and
polyhydramnios also had no difference between these two groups.

Foley’s catheter triggers cervical ripening through the pressure
on lower uterine segment and cervix and the prostaglandins
secretion stimulated by membranes separation [19]. Cook cervical
ripening balloon applies pressure on both the external and internal
os of unripe cervix which can be held in place and avoid the need
for traction [10]. According to the data of this research, both single-
and double-balloon catheter significantly increased the Bishop
score in pregnant women with scarred uterus. But the Bishop score
in double-balloon catheter group was significantly lower than in
single-balloon catheter group after catheter removal which shown
a higher cervical ripening efficacy. The volume of normal saline in
Foley’s catheter was larger than in each balloon of Cook cervical
ripening balloon. Larger volume of balloon in Foley’s catheter
generated higher pressure on unripe cervix and had a higher
cervical ripening efficacy. However, the higher pressure generated
by Foley’s catheter increased the pain and discomfort in patients
during the process of labor induction. Pain score during catheter
insertion in double-balloon catheter group was significantly lower
than in single-balloon catheter group. There were five patients
who required for catheter removal during labor induction in
single-balloon catheter group but only one patient in double-
balloon catheter group. These data indicated that Cook cervical
ripening balloon was more comfortable and better accepted by
pregnant women with scarred uterus during the labor induction.

In this research, Cook cervical ripening balloon and Foley’s
catheter had comparable rates in labor induction. The time from
catheter insertion to active labor and the time from catheter
insertion to delivery in these two groups were also comparable. It
has been confirmed that the two balloons of Cook cervical ripening
balloon can keep it in place [20]. Spontaneous catheter expulsion
rate of single balloon catheter was significantly higher than double
balloon catheter. Meanwhile, Cook cervical ripening balloon had a
longer time from catheter insertion to expulsion than Foley’s
catheter. The differences in the rate of spontaneous expulsion and
time from insertion to expulsion between these two groups were
also caused by the differences of the balloon volume between
Foley’s catheter and Cook cervical ripening balloon. Single-balloon
catheter group had higher incidence of laceration of the cervix and
cord prolapse when compared with double-balloon catheter
group. According to differences in incidence of these two
composite adverse events, in terms of safety, Cook cervical
ripening balloon was better than Foley’s catheter in induction of
labor with a scarred uterus.

Based on the results in this research, the delivery mode and
indications for cesarean section shown no differences between
single-ballooncathetergroupand double-ballooncathetergroup. All
the neonatal outcomes in these two groups were also comparable.

The limitations of this research also should be mentioned. First,
the number of patients participated in this research was restricted
to women with scarred uterus. This research will be more clinically
applicable when more participants are involved in study. Second,
pregnant women with two or more previous uterine scars should
be involved in this research.

In conclusion, both Foley’s catheter and Cook cervical ripening
balloon are effective and safe in the cervical ripening of pregnant
women with scarred uterus. Both catheters of labor induction have
their own advantages and disadvantages. The choose of different
type of catheter in labor induction should be based on the specific
characteristics of pregnant women. The current findings could be
verified in a bigger population of participants, as a relatively small
number of patients were observed in the current study.

Conflicts of interest

The authors declare that they have no conflict of interest.

Funding

None.

Acknowledgments

None.

References

[1] Lumbiganon P, Laopaiboon M, Gulmezoglu AM, Souza JP, Taneepanichskul S,
Ruyan P, et al. Method of delivery and pregnancy outcomes in Asia: the WHO
global survey on maternal and perinatal health 2007–08. Lancet
2010;375:490–9.

[2] Cui HS, Li HT, Zhu LP, Li ZW, Zhou YB, Liu JM. Secular trends in cesarean delivery
and cesarean delivery on maternal request among multiparous women who
delivered a full-term singleton in Southern China during 1993–2005. Beijing
Da Xue Xue Bao Yi Xue Ban. 2013;45:422–6.

[3] Andrikopoulou M, Lavery JA, Ananth CV, Vintzileos AM. Cervical ripening
agents in the second trimester of pregnancy in women with a scarred uterus: a
systematic review and metaanalysis of observational studies. Am J Obstet
Gynecol 2016;215:177–94.

[4] Boulvain M, Kelly A, Lohse C, Stan C, Irion O. Mechanical methods for induction
of labour. Cochrane Database Syst Rev 2001CD001233.

[5] Plaut MM, Schwartz ML, Lubarsky SL. Uterine rupture associated with the use
of misoprostol in the gravid patient with a previous cesarean section. Am J
Obstet Gynecol 1999;180:1535–42.

[6] Obstetrics ACoPB. ACOG practice bulletin no. 107: induction of labor. Obstet
Gynecol 2009;114:386–97.

[7] Gelber S, Sciscione A. Mechanical methods of cervical ripening and labor
induction. Clin Obstet Gynecol 2006;49:642–57.

[8] Sciscione AC. Methods of cervical ripening and labor induction: mechanical.
Clin Obstet Gynecol 2014;57:369–76.

[9] Atad J, Bornstein J, Calderon I, Petrikovsky BM, Sorokin Y, Abramovici H.
Nonpharmaceutical ripening of the unfavorable cervix and induction of labor
by a novel double balloon device. Obstet Gynecol 1991;77:146–52.

[10] Atad J, Hallak M, Ben-David Y, Auslender R, Abramovici H. Ripening and
dilatation of the unfavourable cervix for induction of labour by a double
balloon device: experience with 250 cases. Br J Obstet Gynaecol
1997;104:29–32.

[11] Huang K, Tao F, Bogg L, Tang S. Impact of alternative reimbursement strategies
in the new cooperative medical scheme on caesarean delivery rates: a mixed-
method study in rural China. BMC Health Serv Res 2012;12:217.

[12] Betran AP, Torloni MR, Zhang JJ, Gulmezoglu AM, Section WHOWGoC. WHO
statement on caesarean section rates. BJOG 2016;123:667–70.

[13] Sachs BP, Kobelin C, Castro MA, Frigoletto F. The risks of lowering the cesarean-
delivery rate. N Engl J Med 1999;340:54–7.

[14] Pirjani R, Seifmanesh F, Tehranian A, Hosseini L, Heidari R, Ghajar A, et al.
Placental implantation and migration following a previous caesarean section
scar. Aust N Z J Obstet Gynaecol 2017;57:115–7.

[15] Riskin-Mashiah S, Wilkins I. Cervical ripening. Obstet Gynecol Clin North Am
1999;26:243–57.

[16] Jozwiak M, Bloemenkamp KW, Kelly AJ, Mol BW, Irion O, Boulvain M.
Mechanical methods for induction of labour. Cochrane Database Syst Rev
2012CD001233.

[17] Boyon C, Monsarrat N, Clouqueur E, Deruelle P. Cervical ripening: is there an
advantage for a double-balloon device in labor induction? Gynecol Obstet
Fertil 2014;42:674–80.

[18] Sherman DJ, Frenkel E, Tovbin J, Arieli S, Caspi E, Bukovsky I. Ripening of the
unfavorable cervix with extraamniotic catheter balloon: clinical experience
and review. Obstet Gynecol Surv 1996;51:621–7.

[19] Levy R, Kanengiser B, Furman B, Ben Arie A, Brown D, Hagay ZJ. A randomized
trial comparing a 30-mL and an 80-mL Foley catheter balloon for preinduction
cervical ripening. Am J Obstet Gynecol 2004;191:1632–6.

[20] Salim R, Zafran N, Nachum Z, Garmi G, Kraiem N, Shalev E. Single-balloon
compared with double-balloon catheters for induction of labor: a randomized
controlled trial. Obstet Gynecol 2011;118:79–86.

http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0005
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0005
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0005
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0005
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0010
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0010
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0010
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0010
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0015
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0015
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0015
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0015
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0020
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0020
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0025
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0025
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0025
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0030
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0030
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0035
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0035
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0040
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0040
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0045
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0045
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0045
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0050
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0050
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0050
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0050
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0055
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0055
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0055
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0060
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0060
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0065
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0065
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0070
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0070
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0070
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0075
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0075
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0080
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0080
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0080
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0085
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0085
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0085
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0090
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0090
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0090
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0095
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0095
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0095
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0100
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0100
http://refhub.elsevier.com/S0301-2115(19)30497-X/sbref0100

	Double-balloon catheter compared with single-balloon catheter for induction of labor with a scarred uterus
	Introduction
	Methods
	Results
	Participants
	Baseline bishop score
	Intrapartum outcomes
	Neonatal outcomes

	Discussion
	Conflicts of interest
	Funding
	Acknowledgments
	References


