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Abstract

The aim of the study was to evaluate the efficacy and safety of labour 
preinduction rate with the use of the Foley catheter with and without traction. 
Main outcome measures were cesarean section and assisted labour rate, 
duration of preinduction, the time from intervention to birth, time of the first 
labour period 

Methods: Two cervical ripening study arms were used: Foley catheter 
with traction (105 women) and Foley catheter without traction (92 women). 
The catheter was removed if it did not fall out spontaneously, when regular 
contractions appeared or on patient’s request. Lack of spontaneous onset of 
labour was followed by induction of labour.

Results: The cesarean section rate was significantly higher in the Foley 
catheter without traction group (Foley catheter without traction 52% vs. 44% 
in the Foley catheter with traction group, p<0,05), as well as assisted labour 
rate (12% vs. 3%, p<0,05). The mean preinduction time (until the beginning of 
labour) with the Foley catheter alone lasted longer than the one with traction 
(795 min vs. 266 min, p<0,5) but there was no significant difference in duration 
of labour. However mother’s comfort was improved by shortening the time of 
preinduction.

Conclusions: Both Foley catheter with traction and without traction are 
useful methods of labour preinduction. However, Foley catheter with traction 
seems to be a safer method because of significantly shorter time of preinduction, 
lower cesarean section and assisted labour rates as well as higher efficacy in 
leading to labour without induction.
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Introduction
Labour induction is an obstetric procedure used in up to 30% 

of all labours in Europe [1,2]. Most common indications for labour 
induction are: post-term pregnancy, fetal intrauterine growth 
restriction, maternal arterial hypertension and preeclampsia [3]. 
Therefore labours requiring induction are connected with significantly 
higher risk of complications and cesarean section. Successful 
induction depends mainly on maturity of cervix. Consequently, the 
preinduction - meaning the procedures aiming at acceleration of 
the cervix ripening - increases the chances of natural birth and good 
condition of both the mother and the newborn [3].Maturity of the 
cervix is estimated with the Bishop score. Score smaller than 6 points 
indicates that the cervix is immature and requires preinduction [4,5]. 

Methods of preinduction can be divided into two groups: 
pharmacological and non-pharmacological. Foley catheter belongs to 
the non-pharmacological (mechanical) methods. Its main advantages 
are: higher chances for successful labour induction, low costs, easy 
storage and lack of disadvantages associated with application of 
prostaglandins (e.g. uterus hyper stimulation).At the same time 

the efficacy is comparable to that in pharmacological methods [6]. 
Beside mechanical effects, Foley catheter triggers local prostaglandin 
production by pressing on the lower part of uterine [7]. 

Mechanical methods of preinduction include Foley catheter, 
Foley catheter with extra-amniotic saline infusion (EASI), two-
balloon Atad catheter, hygroscopic dilatators, membrane sweeping 
and stripping, amniotomy and others [6,8]. Up to now the Foley 
catheter has undergone many changes since Antoine Matteifirst 
used a dilatator filled with air [9]. To enhance the effectiveness of 
mechanical preinduction, 0,9% NaCl infusion into the extra amniotic 
space, traction, cyclical catheter pulling and additional weight at the 
end of the catheter have been introduced [10,11]. 

Pharmacological methods are also various e.g. prostaglandins, 
hyaluronidase, relaxin [12,13]. Ability to choose an optimal 
preinduction method could give the chance of increasing the number 
of successful labour inductions, shortening the time of preinduction 
and in that way improving the patient’s comfort.

Methods
The study group consisted of 197 patients hospitalized in 
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Perinatology Department between 2013-2014 in whom the 
preinduction procedure with use of Foley catheter has been 
introduced. All the patients were at term of birth and with unriped 
cervix (Bishop Score <5, cervical dilatation<3cm). 

In group of 105 patients Foley catheter was inserted above the 
internal cervical os of cervix, filled with 40 ml of fluid and additionally 
weighted down with a 250 ml bag with saline water. Foley catheter 
without traction was used in group of 92 patients. If the catheter did 
not fall out spontaneously, it was pulled out when regular contractions 
appeared, usually the next day after insertion or on patient’s request. 
If spontaneous onset of labour has not appeared, induction of labour 
was performed. In all the patients CTG had been done during the 
preinduction period to evaluate the state of the foetus. During the 
preinduction the patients were advised to walk as much as possible. 
In case of discomfort or pain the women could sit or lie down. A 
change of body position enabled to regulate the pressure on the 
cervix, relieving the pain, especially in patients with weighted down 
Foley catheter.

 The obtained results were statistically analysed with t-Student 
and U Mann-Whitney test. As statistically valid we considered the 
correlations with p<0,05.

Results
Overall 197 women with single pregnancy took part in our study 

(92 in no-traction group, 105 in Foley catheter with traction group). 

Most of them were nulliparous (N=167). Table 1 shows maternal 
characteristics of group preinducted with Foley catheter with traction 
and without the traction. 

The cervical maturity was assessed with a cervical dilatation and 
Bishop Score (including such elements as: consistency, position, 
effacement, dilation, fetal head station). There was no significant 
difference in Bishop score before preinductionin both groups (3,38 in 
traction group vs. 3,78 in no-traction group, p=0,1) (Table 2). 

Foley catheter was spontaneously expelled more often in Foley 
catheter with traction group (83,8% vs. 9,89%, p<0,05). Patients with 
Foley catheter with traction were the ones who asked for its removal 
more often than patients from the other group (16,2% vs. 3,29%) due 
to painful contractions.

In 38% of patients with Foley catheter with traction vs. 15% of 
Foley catheter without traction (p<0,05) preinduction led directly to 
labour and no induction was required. 

The preindcution with the Foley catheter alone lasted much longer 
than the one with traction (795min vs. 266min). On the other hand, 
there was no significant difference in duration of the whole labour 
as well as the first period and the second period of labour (Table 2). 

In total 52% of women with Foley catheter without traction 
required cesarean section compared to 44% in the group of women 
with Foley catheter with traction (p<0,05). 

Foley catheter with a traction Foley catheter without the traction P

N = 105 N = 92

Average maternal age 27,4 30,0 < 0,05

Average gestational age 41 40,3 0,006

Patients with single pregnancy 100% 100%

Nulliparous N = 94 N = 73 0,077

-89% -79%

Multiparous N = 11 N = 19

-11% -21%

Table 1: Maternal characteristics and parity.

Foley catheter with atraction Foley catheter without traction P

N = 105 N = 92

Average Bishop score before preinduction 3,3 3,6 <0,05

Average Bishop score after preinduction 6,7 7,4 <0,05

Average change in Bishop score 3,38 3,78 0,099

Average time of of preinduction (min) 266,0 795,0 <0,05

Dilatation >3 cm after preinduction 80,2% 74,7% 0,312

Time of first labour period (min) 370,0 327,0 0,157

Time of second labour period (min) 28,5 38 0,108

Total time of labour (min) 398,0 365,0 0,313

Spontaneous vaginal delivery 0.53 0.36 0,275

Cesarean section 0.44 0.52 <0,05

Assisted vaginal labour 0.03 0.12 <0,05

Table 2: Assessment of Foley catheter efficacy.
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Table 3 presents neonatal outcomes such us percentage of 
meconium-stained amniotic fluid, newborn birth weight and Apgar 
score which were all higher in Foley catheter with traction group.

Discussion
Efficacy

As induction of labour is becoming more and more common 
procedure in obstetrics (up to now it is carried out in 30% of 
pregnancies) an optimal method of this procedure has to be found 
[14,15]. A successful induction depends mostly on maturity of cervix 
[16]. An unfavourable cervix, which is closed, firm and difficult to 
distend, increases the risk of failure of induction, longer duration 
of labour and higher risk of caesarean section [17]. According to 
Steiner and Creasya the best way to achieve the cervix maturity is to 
cause biochemical changes as similar to natural ones as possible [18]. 
The perfect method should be effective, safe, easy in use, cheap and 
acceptable for the patient at the same time [6]. 

The aim of our study was to estimate and compare the efficacy 
and safety of labour preinduction using two methods: a single 
balloon Foley catheter with and without traction of 250 ml. Most 
studies compared Foley catheter without traction with PGE2 gel 
[11,17,19,20,21,22] and only few studies focused on comparison of 
Foley catheter alone and with traction [23]. 

In our study an unfavourable cervix is the most common 
indication of preinduction. In the research conducted by Patro-
Malysza post-term pregnancy (47,7%) and lowered fetus biochemical 
profile (78,9%) were two most common causes. Most of the patients 
had more than one indication [6]. Study of Jagielska and colleagues 
brought similar conclusions concerning indications for preinduction/
induction procedure: post-term pregnancy (55,05%), hypertension 
and preeclampsia (16,51%), decreased amniotic fluid volume 
(12,84%), gestational cholestasis (10,09%), IUGR (5,51%) [3]. 

Most published studies report Bishop Score, cervical length in 
USG and cervical dilatation as predictors of the cervix maturity. 
Some authors [24,25] point out that both cervical length and Bishop 
Score are reliable predictors determining success of induction. 
Consequently, in our study we focused on Bishop Score. In our data 
both methods proved to be effective in increasing the Bishop score 
(change from 3,32 to 6,and 72 in Foley without traction vs. 3, 62 to 
7, 39 in Foley with traction). What is more, there was a significant 
difference in average change of Bishop Score (3,38 vs. 3,78, p>0,05). 
Study conducted by Gibson gave similar results [23]. In other research 
in which only Foley catheter without traction was considered, for 
example in Patro-Malysza study the change of Bishop score was from 
3,29 to 6,85 [6] that is similar to our results. 

Performing preinduction with use of Foley catheter follows many 
different protocols and schemes depending on the study and the 

clinical center where it takes place [26].

This may lead to different results and conclusions what we observe 
in our study. One of the most significant outcomes of our study was 
the difference in duration of preinduction between the groups (13h 
15 min in no-traction vs. 4h 26min in Foley with traction group). In 
Patro-Malysza research total time of preinduction with no-traction 
Foley catheter was 15h 35min, whereas in Pettker’s it was 10h 24min 
and in Anthony C. Scisione’s - 9h 54 min [6,27]. As mentioned before, 
such differences may originate in different preinduction schemes and 
preparation of cervix before pre-induction.

Another analysed factor was time between catheter expulsion and 
beginning of labour. In our research the results were as following: 
23 h 9 min. for Foley catheter without traction vs 18 h 14 min. for 
Foley catheter with traction. We compared the data with the results 
obtained by Patro-Małysza and colleagues: 8 h 27 min ± 4 h 10min 
(Foley without traction) [26].

Safety
The secondary outcome of our study was the assessment of safety 

of both preinduction methods: Foley catheter with and without a 
traction. We can consider this issue dually: first – the safety of mother 
and the safety of newborn.

The safety of the mother is mainly conditioned by the risk of 
cesarean section. In our study 52% of women with Foley catheter 
without traction required cesarean section compared to 44% in the 
group of women with Foley catheter with traction (p<0,05). The 
risk of cesarean section considerably increases if induction has to 
be performed, at least in nulliparous women [8]. In 38% of patients 
with Foley catheter with traction and 15% of Foley catheter without 
traction preinduction led directly to labour and no induction was 
required. 

Maternal or neonatal infection is also a predictor of particular 
methods’ safety. However, it has not been proved that Foley catheter 
increases the risk of infection at all [18,19]. That is the reason why 
in our study we did not assessed any indicators of infections e.g. 
temperature >38⁰C, tachycardia >120 bpm, leukocytosis>16,000 
WBC/mL, mandated administration of intravenous antibiotics, 
vaginal swab colonization, like it was done in another series [8]. So 
we cannot assume that the longer Foley catheter placement in cervix 
(13h 15 min no-traction vs. 4h 26 min with traction), the greater was 
risk of infection.

Neonatal outcomes did not reveal significant differences in safety 
of the newborns. In our research 92,9% of newborns in no-traction 
group and 93,5% of newborns in traction group achieved Apgar 
score above 8 points. Whereas in the analysis done by Jagielska and 
colleagues the average Apgar score was 9,5, by Patro-Malysza (2011)- 
consequently 9,48 assessed in the third and 9,6 in the fifth minute 

Foley catheter with traction Foley catheter without a traction P

N = 105 N = 92

Meconium stained amniotic fluid 0.15 0.13 0,978

Average birth weight (g) 3482 3475 0,911

Apgar score >8 points 93,5% 92,9%

Table 3: Neonatal outcomes.



Austin J Obstet Gynecol 5(4): id1107 (2018)  - Page - 04

Maja Kufelnicka- Babout Austin Publishing Group

Submit your Manuscript | www.austinpublishinggroup.com

[3,6]. Another parameter describing the newborns’ state – the arterial 
and venous pH- 7,25 (Foley with traction) vs 7,24 in our groups vs. 
7,3 in Jagielska’s research [3]. Meconium –stained amniotic fluid 
occurred in 15% (Foley with traction) and in 13% (Foley without 
traction) of newborns. In Patro-Malysza (2010) clear waters were 
present in 89,6% of all patients [26]. Newborns’ weight (3475, 06 g 
no-traction vs. 3482, 21 g with traction) was comparable to other 
results in Polish population (3454 g - Patro-Malysza 2011) [6]. 

Comfort
The patients’ comfort was also taken under consideration in 

the study. In the traction group not only the preinduction time was 
shorter, but the catheter was expelled spontaneously in 83,8% of 
patients (vs. 9,89% in no-traction group). However, the catheter was 
removed on patient’s wish due to pain and discomfort in 16,2% cases 
– comparably, only 3,29% in no-traction group asked for catheter 
removal. In study of Jagielskaand colleagues, where only no-traction 
Foley was used, the rate was 10,09% [3].

Conclusions
Both Foley catheter with traction and Foley catheter without 

traction are useful methods of labour preinduction. However, 
Foley catheter with traction seems to be a safer method because of 
significantly shorter time of preinduction, lower cesarean section rate 
and assisted delivery rate as well as higher efficacy leading to labour 
without induction.
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