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Aim. The purpose of the study is to assess the effectiveness of labor preinduction using a Foley catheter in patients with 
unripe cervices.

Methods. The study was based on the analysis of medical records of patients who underwent labor in the Maternity Ward of St. John of God 
Autonomous Public Provincial Hospital in Lublin (Poland). The course of labor was analyzed in 176 patients who had undergone Foley catheter 
labor preinduction. 

Results. Mean increase in Bishop score – 3.85 ± 1.62; mean increase in dilation – 1.06 ± 0.54; mean change in effacement – 0.82 ± 0.52. The mean 
time between catheter removal and delivery was 6 hours 6 minutes. 

Conclusion. Differences in values before and after preinduction are observed across all the components of the Bishop score. Using a Foley catheter 
in labor preinduction allows for a vaginal delivery, and does not increase the rate of cesarean sections or perinatal complications.
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INTRODUCTION
Ensuring safe delivery in women requiring labor induction presents 
a significant challenge in modern obstetric practice. The decision to 
induce labor should be taken with consideration, after a careful anal-
ysis of all the potential benefits and risks for the mother and the child 
resulting from the procedure [1,2]. The most common indications for 
labor induction include: post-term gestation, preeclampsia, IUGR and 
arterial hypertension [3,4,5]. The condition of the cervix before labor 
is a major factor influencing the success rate of elective labor induc-
tion [3,6].

An unripe cervix near term increases the risk of failed inductions and 
perinatal complications, as well as the percentage of deliveries by ce-
sarean section. In such cases labor induction should be preceded by 
preinduction [5]. Currently, several perinatal cervical ripening meth-
ods are known. Pharmacological methods include the use of prosta-
glandins, oxytocin; mechanical methods include Foley catheter inser-
tion, hygroscopic dilators [5,7-9]. 

An optimal cervical ripening method should induce changes in the 
cervix in a way that resembles, as closely as possible, the natural pro-
cesses preceding labor. The method should not cause adverse side ef-
fects in the mother or the fetus, such as hyperstimulation of uterine 
contractions or disruption to fetomaternal circulation, nor should it 
endanger future pregnancies [3,7,9].

Women are qualified for labor preinduction based on an internal ex-
amination of the cervix using the Bishop score. Foley catheter labor 
preinduction acts through a complex and multidimensional mech-
anism. A saline-filled balloon constitutes the presenting part that 
presses against the internal orifice of the cervix and mechanically 
enhances dilation. A neuroendocrine reflex in the stimulated cervix 
causes a release of endogenous oxytocin. The stimulation also causes 

reactions resulting in a release of endogenous prostaglandins [1,10]. 
The technique is recommended when the cervix is unripe, with a 
Bishop score lower than 6 [2,3,5].

The purpose of the study is to assess the effectiveness of labor prein-
duction using a Foley catheter in patients with unripe cervices.

METHODS
The study was based on the analysis of medical records of patients 
who underwent labor in the Maternity Ward of St. John of God Auton-
omous Public Provincial Hospital in Lublin (Poland) between January 
1 and July 1, 2011. The study used a diagnostic survey and an analysis 
of medical records. The course of labor was analyzed in 176 patients 
who had undergone Foley catheter labor preinduction. Preinduction 
was performed in patients with Bishop scores lower than 6. Inclusion 
criteria for the study were: a live, single fetus in cephalic presentation 
and an intact amniotic sac. 

Analyzed data included: parity, gestational age, and cervical ripeness 
(Bishop score) before the insertion of the catheter and after its remov-
al. Statistical analysis was performed for intervals between: catheter 
insertion and removal or expulsion; catheter insertion and delivery; 
induction and delivery; rupture of membranes and delivery. Other 
analyzed data included: the mode of delivery, indications for cesarean 
section, and the condition of the newborn.

Statistical analysis was performed for all outcomes. Differences or cor-
relations of p<0.05 were considered statistically significant.

RESULTS
In the study time frame, 1172 labors were managed in the Materni-
ty Ward of St. John of God Autonomous Public Provincial Hospital in 
Lublin. In 178 cases (15.18% of the total) labor preinduction was per-
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formed. 2 of the preinduced patients were excluded from the study, 
as membranes were ruptured during catheter insertion. 

Table 1. presents the characteristics of the 176 subjects, with the ma-
jority of women classified as: 26-30 years old (33.5%) or 21-25 years 
old (33.0%), resident in urban areas (61.4%), at 40 weeks of gestation 
(58.5%), and nulliparous (69.3%).

Table 1. Participants’ characteristics

Information on the respondents n %

Age

< 20 y/o 12 6.8

21-25 y/o 58 33.0

26-30 y/o 59 33.5

31-35 y/o 27 15.3

> 30 y/o 20 11.4

Residence urban
rural

108
68

61.4
38.6

Gestational age

< 39 weeks
39 weeks
40 weeks 
41 weeks
> 41 weeks

21
18
103
31
3

11.9
10.2
58.5
17.6
1.7

Parity
nulliparous
primiparous
multiparous

122
46
8

69.3
26.1
4.5

The most common indications for preinduction were: a low fetal bio-
physical profile score (79.0%), arterial hypertension and preeclampsia 
(27.8%), and post-term gestation (19.3%). In 10 cases (5.7%) prein-
duction was performed because of intrauterine growth restriction, 
and in 8 cases (4.5%) because of abnormal CTG readings. Most pa-
tients had multiple indications for labor preinduction. 

Table 2. summarizes the analysis of cervical examination results be-
fore the insertion of the catheter and after its removal. Significant 
changes were found in each score component before and after prein-
duction, which contributed to an overall change in the total Bishop 
score. The difference in the total Bishop scores for cervical ripeness in 
the cervical examinations before and after catheterization was 3.85 
points (see Table 2).

Table 2. Bishop scores before and after Foley catheteri-
zation

Parameter Before catheter insertion After catheter removal

Dilation 0.78 ± 0.48 1.84 ± 0.63*

Effacement 0.85 ± 0.5 1.67 ± 0.52*

Fetal station 0.87 ± 0.45 1.22 ± 0.49*

Consistency 0.46 ± 0.58 1.13 ± 0.56*

Position 0.51 ± 0.46 1.48 ± 0.52*

Total 3.47 ± 1.23 7.32 ± 1.75*

* p < 0.00001

Mean increase in Bishop score – 3.85 ± 1.62; mean increase in dilation 
– 1.06 ± 0.54 ; mean change in effacement – 0.82 ± 0.52.

Upon removal of the Foley catheter, labor was induced by admin-
istering oxytocin in 152 patients (86.4%). The remaining 24 patients 
(13.6%) were not administered oxytocin, as spontaneous uterine con-
tractions occurred.

In the next stage of the study the data were analyzed in terms of 
the mode of delivery: vaginal or cesarean. A significant majority, 
123 patients (69.9%), had a vaginal delivery. The remaining patients 

(30.1%) underwent cesarean section. Among patients requiring a ce-
sarean section, a significant majority were nulliparous (86.8%); only 7 
(13.2%) of those unable to deliver vaginally were parous (p<0.00000). 
The most common indications for cesarean section were: failure to 
progress in labor – 40 cases (75.5%) and imminent intrauterine as-
phyxia – 23 cases (43.4%). In six cases (11.3%) asynclitic presentation 
of the fetus was found, and in two (3.8%) there was cervical dystocia.

The mean time from catheterization to delivery was 19 hours 34 
minutes, with a mean preinduction time of 13 hours 28 minutes. 
The mean time between catheter removal and delivery was 6 hours 
6 minutes. The time between the rupture of membranes and delivery 
was also calculated, with a mean of 3 hours 18 minutes (see Figure 1).

Figure 1. Labor preinduction results

 
The condition of the newborn was evaluated using the Apgar score at 
1, 3 and 5 minutes. All scores were between 9 and 10. 

The wellbeing of patients after Foley catheterization was assessed by 
means of obstetric observation. The vast majority of patients (86.4%) 
tolerated the cervical ripening procedure well. Several patients (5.1%) 
reported lower abdominal pain and spot bleeding that subsided fol-
lowing water immersion.

The analysis of the patients’ medical records showed fever in just two 
patients (1.1%), reaching 38.2 and 38.6 °C, in the early postpartum 
period.

During the Foley catheter labor preinduction, complications occurred 
in 2 patients, with the amniotic sac rupturing upon catheter insertion.

DISCUSSION
Labor induction is one of the most common interventions in preg-
nant patients. In the last decade the percentage of induced labors 
has doubled, reaching 20-30% [5,11]. Ongoing research is devoted to 
finding a safe, effective and simple procedure that would be accept-
able to patients and to medical personnel, as well as economically 
reasonable [2,12]. 

In recent years, many papers were published that compared the effec-
tiveness and safety of different labor preinduction methods, including 
Foley catheter insertion. The factors analyzed included the following: 
changes resulting from the use of a given method, time from prein-
duction to delivery, the mode of delivery, the condition of the new-
born and any complications during labor preinduction and induction 
[2,9,13-15].

The purpose of the study was to assess the effectiveness of Foley 
catheterization as a labor preinduction method. The inclusion criteria 
used yielded a very heterogeneous study group in terms of patient 
age, residence, gestational age, parity, comorbidities (or lack thereof), 
and indications for preinduction. Foley catheter insertion was the la-
bor preinduction technique chosen for all patients. The most common 
indication in the group was a low biophysical profile score (Manning 
score). Other indications for preinduction included: post-term gesta-
tion, arterial hypertension and preeclampsia, IUGR and comorbidities. 
This is in line with reports by other researchers, naming post-term 
gestation and arterial hypertension as indications for preinduction 
[13,14,16]. 

An analysis of the course of preinduction indicates that the insertion 
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of a Foley catheter and filling it with saline significantly increases cer-
vical ripeness. A change was observed in all the components of the 
Bishop score. An examination performed after the removal or spon-
taneous expulsion of the catheter showed a significant change in the 
total Bishop score, with a mean difference of 3.85 points (p<0.00001). 
The most significant changes were observed in cervical dilation and 
effacement (p<0.00001). The significant change observed in the 
cervical examination was similar to results reported in other studies 
[2,14,15,17,20]. Moreover, studies comparing the effectiveness of 
Foley catheterization and prostaglandin administration as preinduc-
tion methods reported that cervical ripening was faster in the Foley 
group than in the prostaglandin group [13,18,19]. Similar results 
were reported by Sciscione et al (2004) [10]. In their conclusions, the 
authors state that Foley catheter insertion is the superior method, 
resulting in a shorter preinduction-to-delivery time, lower cesarean 
section rates, and fewer complications and side effects compared to 
the use of prostaglandins. They also emphasize that if no spontane-
ous uterine contractions occur after preinduction, labor induction 
with oxytocin can be started directly following catheter removal. In 
the case of prostaglandin administration, induction can only be start-
ed 6 hours after the last dose (in compliance with ACOG guidelines). 
The author admits this may be the reason for the longer preinduc-
tion-to-delivery time in this group [10,18].

The enhanced cervical ripening undoubtedly contributed to higher 
success rates and shorter times of labor inductions. In the group stud-
ied, the mean induction-to-delivery time was 6 hours 6 minutes. Sim-
ilar results were reported by Owolabi et al (2005) and Lin et al (2007) 
[8,20]. In the group studied, the mean preinduction-to-delivery time 
was 19 hours 34 minutes. In comparable studies, delivery occurred on 
average in less than 24 hours [1,2,16].

An important issue is whether catheter preinduction (mechanical di-
lation) could adversely affect the condition of the cervix and its func-
tion in future pregnancies. Sciscione et al (2004) proved that the use 
of a Foley catheter does not increase the risk of pre-term delivery in 
subsequent pregnancies [10]. Many comparable studies assessing the 
effectiveness of various labor preinduction techniques report that the 
cesarean section rate after Foley catheter preinduction is similar or 
even lower than with other methods, such as prostaglandin or oxy-
tocin administration [8,9,10,14]. The present study seems to confirm 
these reports. Following preinduction, 123 patients (70.0%) had a 
vaginal delivery, and 53 patients (30.0%) had a cesarean section. It is 
likely that some of the indications for labor induction, e.g. a low bio-
physical profile score or arterial hypertension, could have resulted in 

complications during induction and a surgical delivery. The majority 
of cesarean sections were performed on nulliparous patients (86.8%); 
only 7 (13.2%) of those requiring surgical delivery were parous. This 
observation is reinforced by the literature, indicating that the risk of 
failed labor inductions is the highest in nulliparae [2]. 

Furthermore, the results of neonatal examinations show that the 
Foley catheter preinduction technique is safe for the fetus and the 
newborn. All newborns in the study had Apgar scores of 9 or 10, with 
similar outcomes reported by Niromanesh et al (2003), Owolabi et al 
(2005), Cromi et al (2007) and Prager et al (2008) [1,8,14,19]. The re-
sults are particularly meaningful since the study included high-risk 
pregnancy patients (with hypertension, diabetes mellitus, cholestasis, 
IUGR).

Increased risk of infections is a common argument against Foley cath-
eter labor preinduction. In the present study, fever in the early post-
partum period (38.2-38.6oC) that required the administration of anti-
biotics was observed in just 2 patients (1.1%; both patients delivered 
by cesarean section). A study by Maslovitz reported complications in 
7.6% of the patients studied; however, this was a study of catheter-
ization with extra-amniotic saline infusion (EASI), which may have 
increased the complication rate [21]. Dalui et al (2005) assessed the 
influence of catheter insertion and PGE2 on the vaginal microflora in 
preinduced patients, and confirmed that the use of a Foley catheter 
does not produce significant changes in the flora [13]. Similar results 
were reported in other studies, which confirms the safety of this labor 
preinduction technique [12,15,20,22,23].

Foley catheter insertion is a simple procedure that does not require 
specialized equipment or patient preparation; an additional advan-
tage being its cost-effectiveness [7,9,13,17,24]. 

The present study confirms the effectiveness and safety of the labor 
preinduction technique used.

CONCLUSIONS
Foley catheter insertion accelerates cervical ripening. 

Differences in values before and after preinduction are observed 
across all the components of the Bishop score.

Using a Foley catheter in labor preinduction allows for a vaginal de-
livery, and does not increase the rate of cesarean sections or perinatal 
complications.
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