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ABSTRACT

Aim: To investigate the effects on delivery and neonatal outcomes of vaginal 
douching, which can be performed before the application of dinoprostone pes-
sary in the vagina for labour induction. 

Materials and Method: In this prospective study 240 women with singleton, 
term pregnancy who underwent labour induction, were randomized into two 
groups. Application of dinoprostone pessary intra-vaginally with vaginal douc-
hing group (n=103) and it without vaginal douching group (n=116) were com-
pared firstly for duration of dinoprostone application intra-vaginally secondly for 
duration from the beginning of dinoprostone application intra-vaginally to the 
active phase of labor, duration from the beginning of dinoprostone application 
intra-vaginally to total cervical dilatation, induction need, route of delivery (va-
ginal/cesarean), and uterine hyperstimulation. The birth weight, 1 and 5-minute 
Apgar scores, intubation need, NICU admission, presence of meconium, and 
fetal infection were compared between the newborns of the two groups. Data 
were statistically compared using the Student’s-t test, Mann-Whitney U test and 
Pearson Chi-square test. 

Results: Intra-vaginal dinoprostone pessary application with vaginal douching 
compared it without douching had shorter duration of dinoprostone application 
(p=0.001), duration from the beginning of dinoprostone application to the active 
phase of labor (p=0.001) and duration from the beginning of dinoprostone appli-
cation to total cervical dilatation (p=0.001). Route of delivery was not statistical-
ly different between the groups (p=0.414). Uterine hyperstimulation was more 
frequent in the vaginal douche group however it did not reach the statistical 
significance (p=0.058). Neonatal mean birth weight and 5-minute Apgar scores 
were higher in the vaginal douching group (p=0.660, 0.091) while intubation 
need, presence of meconium, and fetal infection rates were lower with statistical 
significance (p=0.007, 0.018, 0.011, respectively). 

Conclusion: As a safe, easy to perform and cheap procedure, vaginal douching 
prior to dinoprostone pessary application intra-vaginally can augment the induc-
tion of labour in women without increasing maternal or fetal adverse outcomes.
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ÖZ

Amaç: Doğum indüksiyonu için vajene dinoproston peser yerleştirilmesi öncesi 
uygulanabilen vajinal duşun doğum ve yenidoğan sonuçlarına etkisini incele-
mek. 

Materyal ve metod: Bu prospektif çalışmada doğum indüksiyonu yapılan 240 
tekil, term gebe iki gruba randomize edildi. Vajinal duş ile dinoproston peser yer-
leştirilen grup (n=103) ile vajinal duş olmaksızın dinoproston peser yerleştirilen 
grup (n=116) birincil olarak vajen içi dinoproston yerleştirme süresi ikincil olarak 
vajen içine dinoproston yerleştirme başlangıcından aktif faza kadar olan süre, 
vajen içine dinoproston yerleştirme başlangıcından serviksin tamamen açılma-
sına kadar geçen süre, indüksiyon ihtiyacı, doğum şekli (vajinal/sezeryan), ve 
uterus hiper-stimülasyonu yönünden karşılaştırıldı. Doğum ağırlığı, 5. Dakika 
Apgar skoru, entübasyon ihtiyacı, mekonyum varlığı, ve fetal enfeksiyon her iki 
grubun yenidoğanları arasında karşılaştırıldı. Veriler Student’s-t test, Mann-W-
hitney U test and Pearson Chi-square test kullanılarak istatistiksel olarak kar-
şılaştırıldı. 

Bulgular: Vajinal duş ile vajen içine dinoproston peser yerleştirilen grubun di-
noproston aplikasyon süresi (p=0.001), dinoproston peser aplikasyonu başlan-
gıcından aktif faza kadar olan süre (p=0.001) ve dinoproston peser aplikasyonu 
başlangıcından serviksin tamamen açılmasına kadar geçen süre (p=0.001) 
vajinal duş yapılmayan gruba göre daha kısaydı. Doğum şekli gruplar arasında 
istatistiksel farklılık göstermiyordu (p=0.414). Uterus hiper-stimülasyonu vaji-
nal duş yapılan grupta daha fazla olsa da istatistiksel anlama ulaşmamaktaydı 
(p=0.058). Yenidoğan ortalama ağırlığı ve 5. Dakika Apgar skoru vajinal duş 
yapılan grupta daha fazlaydı (p=0.660, 0.091), fakat entübasyon ihtiyacı, me-
konyum varlığı, ve fetal enfeksiyon oranı istatistiksel anlamda daha düşüktü 
(sırasıyla p=0.007, 0.018, 0.011). 

Sonuç: Uygulaması güvenli, kolay ve ucuz bir prosedür olan vajen içi dinopros-
ton peser aplikasyonu öncesi vajinal duş, anne ve fetal olumsuz sonuçlara yol 
açmaksızın kadınlarda doğum indüksiyonunu hızlandırabilir. 

Anahtar kelimeler: dinoproston, doğum indüksiyonu, vajinal duş.
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INTRODUCTION

Labour induction is a common method used in obstetric practice for vaginal 
delivery in cases where antenatal follow-up has no more benefit on maternal 
and fetal health.  Various mechanical or pharmacological agents can be used 
to induce cervical maturation and ripening in order to initiate labour (1). One of 
the most widely-used agents is Dinoprostone, a prostaglandin E2 derivative 
used in labor induction, which helps the development of cervical maturation 
and induces uterine contractions via prostaglandin E2 (PGE2) receptors (2). 
PGE2 exerts its action by increasing the local collagenase, elastase, glyco-
saminoglycan, dermatan sulphate and hyaluronic acid activities in the cervix 
and provides cervical effacement and dilatation (3). Dinoprostone can be 
used in various forms, such as vaginal gel, tablet and slow release pessary 
(Propess®). 

The clinical efficacy of dinoprostone pessary administration for labor induction 
may vary according to the vaginal micro-environmental factors as humidity 
and pH in pregnant women (4, 5). They regulates the activity of vaginal pros-
taglandins and affects the absorption and metabolism of PGE2, thereby ca-
using differences in the clinical activity of the drug (6). However, factors such 
as infections of the lower genital tract, bacterial vaginosis, semen, vaginal 
douching and amniotic fluid may alter the dissolution of dinoprostone pessary 
in the vagina (7). Impaired dinoprostone release due to these differences may 
result in alterations of the duration and route of delivery in clinical practice (8). 

Vaginal douching is known to cause decreased acidity by dilution of vaginal 
normal discharge and a tendency to alkali pH by removing the lactobacilli 
mechanically in the vaginal microenvironment (9, 10). Yayla et al. claimed 
that women with vaginal dinoprostone administration following vaginal douc-
hing had a more rapidly induced labour compared to women with no vaginal 
douching for labour induction (11).   

The aim of this study was to investigate the effect on delivery and neonatal 
outcomes of vaginal douching, which can be performed easily in clinical pra-
ctice before the intra-vaginal application of dinoprostone pessary for labour 
induction.

The study included 268 pregnant women with planned labour induction 
between 1 June 2018 and 1 December 2018 in Samsun Women and Child-
ren’s Health Research and Training Hospital. Approval for the study was gran-
ted by the Local Ethics Committee (decision no: 09.2019.127) All participants 
were informed about the study and written consent was obtained from each. 

The patients included were pregnant women, aged 18-42 years, with a single 
live pregnancy, gestational week ≥38 weeks, and vertex presentation, with 
no spontaneous uterine contractions or insufficient Bishop’s score ≤4. The 
exclusion criteria were set as membrane rupture (13 cases), suspicion of cho-
rioamnionitis (10 cases), and multiple pregnancy (5 cases). The indications 
approved for labour induction were post-term (≥42+0) gestational week, oli-
gohydramnios, intrauterine growth restriction, diabetes mellitus, and pre-ec-
lampsia with ≥37 weeks.    

The study group comprised 103 women who were administered dinoprostone 
(Propess®, Ferring, England, slow release system of 10 mg PGE2) intra-
vaginal application following vaginal douching with sterile 0.9% NaCl serum 
(10 cc) for labour induction. The control group was formed of 116 women 
who were administered Propess® without vaginal douching. The group al-
locations were made according to a computer-generated randomization pro-
cedure. The demographic data of all pregnant women who were admitted to 
the delivery room were recorded and ultrasonography and cardiotocography 
examinations were performed. The initial cervical assessment and Bishop 

score calculation were provided by two doctors who were blinded to study 
group allocation. With the onset of active labour, fetal heart rate and uterine 
myometrial activity were monitored continuously. 

The duration of dinoprostone application in the posterior fornix of the vagina 
was calculated as the time from insertion to manual removal of the agent 
because of hyperstimulation or successful labour induction confirmed by 
vaginal examination (4 cm dilatation and 60% effacement of cervix) (12). 
Tachysystole was defined as at least six contractions for two consecutive 
10-minute periods. Hyperstimulation syndrome was defined as the presence 
of tachysystole associated with non-reassuring FHR patterns (13). When an 
adequate labour pattern was not obtained despite dinoprostone, an oxytocin 
(Synpitan®, Deva, Turkey) infusion was started for an adequate contraction 
pattern of uterus. 

Primary outcome was the duration of dinoprostone application intra-vaginal-
ly which indicates successful labour induction. The active phase of labour 
was accepted as from the time of 5 cm dilatation of the cervix with regular 
uterine contractions to the time of total cervical dilatation (12). Secondary 
outcomes were the duration from the beginning of dinoprostone application 
intra-vaginally to the active phase of labor, the duration from the beginning of 
dinoprostone application intra-vaginally to total cervical dilatation, induction 
need, route of delivery (vaginal/cesarean), and uterine hyperstimulation. The 
newborns of both groups were compared in respect of birth weight, 5-minute 
Apgar scores, intubation need, presence of meconium, and fetal infection.  

Statistical analysis: The sample size was calculated to be 96 with a 1:1 ratio 
with 80% power and 5% margin of error, and the mean duration from agent 
application to active phase onset was assumed to be 13.77 h in the study 
group and 18.25 h in the control group according to a previously published 
study (11).

Data obtained in the study were analysed statistically using NCSS 2007 
software (Number Cruncher Statistical System, Kaysville, Utah, USA).  Desc-
riptive statistical methods (mean, standard deviation, median, frequency, 
percentage, minimum, maximum) were used to evaluate study data. Confor-
mity to normal distribution of quantitative data was assessed using the Shapi-
ro-Wilk test and graphic studies. The between-group comparisons of quanti-
tative data with normal distribution were made using the Student’s-t test, and 
the Mann Whitney U-test was applied to data that did not conform to normal 
distribution. The Pearson Chi-square test were used in the comparisons of 
qualitative data. A value of p<0.05 was accepted as statistically significant.

The patient flow chart is listed in detail in Figure 1

Figure 1
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Of the initial 268 women, 28 were excluded from the study because they 
did not meet the inclusion criteria. Two hundred and forty participants were 
randomly assigned to the study group of 120 women who had vaginal dou-
ching before dinoprostone passery application and the control group of 120 
women who received it without vaginal douching. Seventeen women in the 
study group and four women in control group were excluded because they 
declined to participate in the study.

The descriptive characteristics of groups are summarized in Table 1. There 
was no statistically significant difference between the groups in respect of the 
induction indications and initial Bishop scores (p > 0.05). 

Table 1: Descriptive characteristics of the groups according to whether or not 
vaginal douching before application of dinoprostone intra-vaginally.

VD: vaginal delivery, CD: Cesarean delivery. Variables presented as mean±SD, min-max (median) 

and n (%). aStudent-t Test, bMann Whitney U Test,  cPearson Chi-Square Test. *p<0.05; **p<0.01

The duration of dinoprostone application in the posterior fornix of vagina, 
the duration from the beginning of dinoprostone application intra-vaginally 
to the active phase of labor, the duration from the beginning of dinoprostone 
application intra-vaginally to total cervical dilatation were statistically signifi-
cantly shorter in the vaginal douching group than in the group without vaginal 
douching (p<0.001). Induction need was lower in the vaginal douching group 
compared to control group (p<0.001). There was no statistically significant 
difference between the groups in respect of the route of delivery (p=0.414). 
While uterine hyperstimulation was more frequent in the vaginal douching 
group, the difference between the groups did not reach statistical significance 
(p=0.058) (Table 2).The neonatal outcomes of the groups are presented in 
Table 2. The intubation need, presence of meconium and fetal infection rates 
were lower in the group with vaginal douche before dinoprostone pessary 
(p=0.018, p=0.018, p=0.011, respectively).

Table 2: Labour and neonatal outcomes of the groups according to whether 
or not vaginal douching before application of dinoprostone intra-vaginally.

VD: vaginal delivery, CD: Cesarean delivery. Variables presented as mean±SD, min-max (median) 

and n (%). aStudent-t Test, bMann Whitney U Test,  cPearson Chi-Square Test. *p<0.05; **p<0.01.

The efficacy of intravaginal dinoprostone in labour induction between groups 
of women with and without vaginal douching before pessary application was 
investigated in this prospective randomized controlled study. The results of 
this study showed that favorable maternal and neonatal outcomes were in 
the vaginal douching group. The duration of dinoprostone application in the 
posterior fornix of vagina, the duration from the beginning of dinoprostone 
application intra-vaginally to the active phase of labor, the duration from the 
beginning of dinoprostone application intra-vaginally to total cervical dilatation 
was significantly shorter in the study group than the control group. The new-
borns of the women who had faster delivery following dinoprostone pessary 
and vaginal douching, had a lesser need for  intubation, lower rates of pre-
sence of meconium, and fetal infection compared to women without vaginal 
douching prior to dinoprostone pessary application.  

The vaginal humidity changes continuously throughout the lifetime of a wo-
man, depending on hormonal and environmental factors. Vaginal douching 
with NaCl serum increases the efficiency of dinoprostone in the vagina by 
dilution of the normal vaginal discharge and mechanical removal of lactoba-
cilli colonization. Döderlein bacilli in a healthy vagina produce lactic acid by 
consuming glycogen and keep the vagina pH acidic (3.8-4.5). However, an al-
kaline pH impairs the healthy endogenous vaginal microbiota and stimulates 
the reproduction of the pathogenic bacteria (14). Thus, when the vaginal pH 
is altered, the absorption and metabolism of drugs applied intra-vaginally may 
be changed and this may result in modifications of their effects (15, 16). In 
women administered vaginal dinoprostone for labour induction, the duration 
of active phase delivery has been shown to be shorter in a higher pH envi-
ronment compared to a lower pH environment and a higher vaginal pH has 
been reported to enhance the functions of prostaglandin tablets and shorten 
the active phase of labor (17).

Vaginal douching decreases the density of vaginal flora components and 
changes the vaginal dissolution of dinoprostone agent (18).  This change to a 
well absorbable environmental status provides the faster onset of dinoprosto-
ne activity as a result of vaginal douching. It was observed in the current study 
that pregnant women applied with vaginal douching prior to dinoprostone int-
ra-vaginal application had faster labour compared to the pregnant women 
without vaginal douching. The increased bioavailability of agent occurring as 
a result of vaginal douching can be considered to have decreased the dura-
tion of dinoprostone pessary application in the posterior fornix of the vagina, 
the duration from the beginning of dinoprostone application intra-vaginally to 
the active phase of labor, the duration from the beginning of dinoprostone 

 (-) (n=116) Vaginal Douche
 (+) (n=103) P-value 

Age (years) 26.66±6.12 25.36±4.54 a0.073
Gestational age 

(weeks)

39.64±2.03 40.26±1.52 b0.062

Gravidity 1-3 (1) 1-3 (1) b0.609
Parity 0-2 (0) 0-2 (0) b0.388

Primiparous 63 (54.3%) 49 (47.6%) c0.319
Multiparous 53 (45.7%) 54 (52.4%)

Abortion 0-3 (0) 0-5 (0) b0.232
Induction indica-

tions   Postterm
64 (55.2%) 58 (56.3%)

c0.423

Oligohydramnios 13 (11.2%) 15 (14.6%)
IUGR 17 (14.7%) 10 (9.7%)

Diabetes mellitus 16 (13.8%) 10 (9.7%)
 Preeclampsia 6 (5.2%) 10 (9.7%)

Initial Bishop score 1-3 (3) 1-3 (3) b0.111

Vaginal Douche
(-) (n=116) (+) (n=103) p-value

Duration of dinoprostone applica-

tion (h)

15.24±5.92 10.74±5.48 a0.001*

Duration from the beginning of di-

noprostone application to the active 

phase of labor (h)
17.54±5.00 13.34±5.92 a0.001*

Duration from the beginning of 

dinoprostone application to total 

cervical dilatation (h)
26.38±11.55 15.73±7.25 a0.001*

Induction need   (+) 

                            (-) 

85 (73.3%) 50 (48.5%) c0.001*
31 (26.7%) 53 (51.5%)

Route of delivery  (VD)

                              (CD) 

90 (77.6%) 75 (72.8%) c0.414
26 (22.4%) 28 (27.2%)

Uterine hyperstimulation (+) 

                                      (-)

12 (10.3%) 20 (19.4%) c0.058
104 (89.7%) 83 (80.6%)

Birth weight (g) 3283.66±503.35 3354.85±386.18 a0.660
5th min Apgar score 5-10 (9) 7-10 (9) b0.091
Intubation need (+)

                           (-)

15 (12.9%)

101 (87.1%)

4 (3.9%)

99 (96.1%)

c0.018*

Presence of meconium (+)

                                      (-)

15 (12.9%)

101 (87.1%)

4 (3.9%)

99 (96.1%)

c0.018*

Fetal infection (+)

                          (-)

12 (10.3%)

104 (89.7%)

2 (1.9%)

101 (98.1%)

c0.011*

DISCUSSION
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application intra-vaginally to total cervical dilatation and the need for inducti-
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