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Aim. To compare the efficacy, safety, and patient’s perception of two prostaglandin E2 application methods for induction of labour.
Method. Above 36th weeks of gestation, all women, who were admitted to hospital for induction of labour, were prospectively
randomised to intravaginal 1mg or intracervical 0.5mg irrespective of cervical Bishop score. The main outcome variables were
induction-to-delivery interval, number of foetal blood samples, PDA rate, rate of oxytocin augmentation, rate of vaginal delivery,
and patient’s perception using semantic differential questionnaire. Results. Thirty-nine patients were enrolled in this study. There
was no statistical significant difference between the two groups in regard to perceptions of induction.Themedian induction delivery
time using intravaginal versus intracervical administration was 29.9 versus 12.8 hours, respectively (𝑃 = 0.04). No statistically
difference between the groups was detected in regard to parity, gestation age, cervical Bishop score, number of foetal blood samples,
PDA rate, rate of oxytocin augmentation, and mode of birth. Summary. Irrespective of the cervical Bishop Score, intracervical gel
had a shorter induction delivery time without impingement on the women’s perception of induction.

1. Introduction

In order to reduce the risk of maternal or neonatal morbidity
and mortality, labour is often induced [1]. Approximately
one in four or five women in Europe and USA is induced
due to prolonged pregnancy, prelabour rupture of the mem-
branes, and concerns about the well-being of the child or
mother (e.g., poor growth, cholestasis, preeclampsia, etc.) [2].
Prostaglandins have been used for induction of labour since
the 1960s [2, 3] and are widely used in clinical practice, but

side-effects are reported including gastrointestinal symptoms
(nausea, diarrhoea, and vomiting), uterine hyper stimulation,
and fever [2, 4]. Various prostaglandin preparations are avail-
able, which have been used by various routes, including local
(intracervical and intravaginal) and general administration
(oral, intramuscular, and intravenous). For local administra-
tion, prostaglandin E2 (PGE2) is available in a gel in general
0.5mg for intracervical use and 1 or 2mg for intravaginal
use. However, various other dosages and sustained-release
pessary are also currently used [2, 3]. In many centres, the
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Table 1: Baseline characteristics of the study population of mean (M), ± standard deviation (SD), andmedian (n.s.: nonsignificant difference,
𝑃 > 0.05).

Cervical (𝑛 = 20) Intravaginal (𝑛 = 19)
𝑃 value

M ± SD (median) M ± SD (median)
Maternal age (years) 34.2 ± 4.5 (34) 32.5 ± 3.9 (32) n.s.
Gravity 2.2 ± 1.3 (2) 1.8 ± 1.8 (1) n.s.
Parity 0.7 ± 0.7 (1) 0.3 ± 0.6 (0) n.s.
Gestational age (weeks) 39.6 ± 1.5 (40) 39.7 ± 1.1 (40) n.s.
Bishop score 3.8 ± 1.3 (4) 3.5 ± 1.3 (3) n.s.
Birth weight (kg) 3640 ± 401 (3685) 3556 ± 479 (3600) n.s.
BMI (kg/m2) 23.8 ± 4.6 (23.1) 23.4 ± 3.4 (22.7) n.s.

prostaglandin E1 (PGE1) analogue misoprostol has replaced
the use of PGE2 analogue for induction of labour; however, in
Germany, this is still an “off-label” use with legal implications
and PGE1 are not used in our hospital.

This study was carried out to examine whether the
intracervical versus intravaginal PGE2 administration
causes more discomfort to the woman. In various studies,
prostaglandin was applied intracervically during a vaginal
examination; however, especially for an unripe cervix, this
is a very difficult procedure to perform [5]. Therefore, in
this study, all intracervical PGE2 applications were applied
identifying the cervix during a speculum examination and
the insertion of a cannula in the cervix while viewing the
cervix. Secondary study objectives were the labour induction
time and maternal as well as foetal outcome.

2. Materials and Methods

All women, who were admitted to hospital for labour
induction with a singleton foetus in vertex presentation, at
or above 36 + 1 gestation age and absence of active labour,
were enrolled for this study fromMarch 2013 to August 2013.
Exclusion criteria were multiple pregnancies and previous
uterine surgery (e.g., caesarean section and myomectomy).
The patient’s baseline characteristics and reasons for induc-
tion are presented in Table 1. All patients gave their informed
consent and were prospectively randomised using the
web based programme “random” (http://www.random.org/
integers/ 1 = intravaginally PGE2 and 2 = intracervically
PGE2) irrespective of the cervical Bishop score.

The Osgood semantic differential score [6–8] is a vali-
dated questionnaire, which has been modified by Ertel and
can be used to quantify emotional changes [9–11]. On a
list of bipolar scales, the participants had to score from −4
to +4 without a middle or neutral point. Before the first
induction and after birth, the Osgood semantic differential
questionnaire was evaluated for the word “induction.”

All patients in the intravaginal PGE2 group received first
1mg (Minprostin©) and in the absence of regular contraction
another 2mg was applied after 6 to 8 hours. On the 2nd day
of induction, initially 2mg and after 6 to 8 hours another 1mg
were applied if no regular contraction was felt by the patient.

All patients in the intracervical PGE2 group were placed
in the lithotomy position and a speculum examination was
done to identify the cervix. The insertion of a cannula in
the cervix and application of the 0.5mg gel (Pepidil©) were
carried outwhilst viewing the cervix. In the absence of regular
contraction, another 0.5mg gel was applied into the cervix
using the same procedure.

All patients had fetal electrocardiography and electro-
hysterogram (Monica AN24) controls half an hour before
gel application and one hour after gel application whilst
lying on the right or left side. No further dose was given if
contractions exceeded 2 per 10 minutes. After three days of
failed induction, a switch of application method was allowed.
In the presence of >2 contractions per 10 minutes, failure
of cervical dilatation (<1 cm/h) or failure to progress during
the active first (cervix dilatation >3 cm) and second stages
of labour, management required initiation of intravenous
oxytocin by infusion was started >6 h after the last dose of
gel. Electrocardiotocography was intermittent during active
phase of labour (cervical dilatation >3 cm) and continuous if
in the active phase of labour the foetal heart rate was suspect
or pathological. During 2nd stage of labour, continuous foetal
monitoring was carried out.

Outcome parameters were the change in women’s seman-
tic differential questionnaire response after birth subtracted
before initiation of induction of labour. Secondary outcome
parameters were the induction-to-delivery interval (from
insertion of first gel to birth), number of foetal blood samples,
PDA rate, rate of oxytocin augmentation, 5min and 10min
Apgar score, and arterial pH value.

The data analysis used SPSS (Version 21, IBM© SPSS©
Statistics). Differences between groups were tested by a
nonparametric Mann-Whitney test. Two-sided 𝑃 values were
reported for all tests and a value < 0.05 was regarded as
significant.

Ethical approval was given by the local ethics committee.

3. Results

Thirty-nine patients were enrolled in this study. Nineteen
patients were randomised in the vaginal group and 20
patients in the cervical group. There were no differences
between the two groups in respect to maternal age, gravity,
parity, gestational diabetes, previous conization of the cervix,
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Table 2: Reason for induction of labour and outcome after induction of labour with either intracervical or intravaginal PGE2 (n.s.:
nonsignificant difference, 𝑃 > 0.05).

Cervical (𝑛 = 20) Intravaginal (𝑛 = 19)
𝑃 value

𝑛 (%) 𝑛 (%)
Reason for induction of labour

Post date 6 (30) 7 (37)

n.s.

Premature rupture of membranes 4 (20) 5 (26)
Preeclampsia 3 (15) 2 (11)
On request 4 (20) 1 (5)
Other 3 (15) 1 (5)
Gestational diabetes 0 1 (5)
IUGR 0 1 (5)
Macrosomia 0 1 (5)

Peridural anaesthesia 9 (45) 10 (53) n.s.
Oxytocin augmentation 8 (40) 9 (47) n.s.
Mode of delivery

Vaginal birth (without operative delivery) 13 (65) 9 (47)
n.s.Vacuum extraction/forceps 2 (10) 2 (11)

Caesarean section 5 (25) 8 (42)
Number of fetal blood sampling (%)

0 14 (70) 15 (79)

n.s.1 4 (20) 1 (5)
2 1 (5) 3 (16)
3 1 (5) 0

gestational age, reason for labour induction, and Bishop score
(Tables 1 and 2; Figure 1). Between the two groups, there was
no significant difference in the initial questionnaire results in
regard to valence, arousal, and virility. Similarly, there was
no difference in the questionnaire parameters after delivery
(Figure 2).

Outcome parameters (Table 3) showed that the
induction-to-delivery was statistically significantly shorter in
the intracervical compared to the intravaginal group (median
12.8 h versus 29.9 h, 𝑃 = 0.04; Figure 3). All other outcome
parameters did not differ in the two groups (Table 3).

The major limitation of this study is the small sample
group; therefore, the results of the study should be analysed
with great caution.

4. Discussion

Our results show that intracervical PGE2 administration
had a shorter induction-to-delivery time in comparison to
intravaginal PGE2 without affecting the women’s perception
of the induction procedure. The quicker delivery rate with
intracervical PGE2 is contrary to the current Cochrane
database review, which included 11 trials [2, 12–22]. This
difference might be explained that in the previous studies the
cannula into the cervix was applied during a vaginal exam-
ination and not under direct visual control as in our study.
This application technique during a vaginal examination is
very difficult if the cervix is unripe (low Bishop score).

There is only one trial reported on maternal views, with
three patients not satisfied in the intravaginal group (61
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Figure 1: Bishop score at admission to hospital.

women) versus two patients in the intracervical group [5].
Our results have also shown no difference in the women’s
perception in regard to the application method.

Even though the statistical test did not show a significant
difference in the delivery mode between the two groups, a
difference of caesarean section rate of 25% (intracervical)
versus 42% (intravaginal) would be interesting to evaluate
in a bigger multicenter study. This difference can partly be
explained due to difference in parity between the two groups
(intracervical of median 2 versus intravaginal of median
1). Several studies identified parity as the most important
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Figure 2: Semantic differential score after birth subtracted with the score before initiation of induction: (a) dimension valence [average of
all separate items; negative value → “positive change” → pleasure, to attract, well-being, clarity, harmony, brightness; positive value →
“negative change” → joylessness, to push off, displeasure, tarnishing, discordance, darkness], (b) dimension agitation [average of all separate
items; positive value → leisureliness, silence, reassurance, slowness, andante, rest], and (c) dimension potency [average of all separate items;
negative value → fortitude, predominance, emphasis, strength, power, hardness; positive value → tenderness, submissiveness, reservation,
indulgence, compliancy, softness].
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Table 3: Outcome after induction of labour of mean (M), ± standard deviation (SD), and median (n.s.: nonsignificant difference, 𝑃 > 0.05).

Cervical (𝑛 = 20) Intravaginal (𝑛 = 19)
𝑃 value

M ± SD (median) M ± SD (median)
Arterial pH value 7.2 ± 0.08 (7.22) 7.23 ± 0.07 (7.22) n.s.
5 min Apgar 9.8 ± 0.5 (10) 9.8 ± 0.1 (10) n.s.
10 min Apgar 10 ± 0 (10) 10 ± 0.2 (10) n.s.
Induction-to-delivery (hours) 38 ± 63 (12.8) 42 ± 12 (29.9) 0.04
Number of gel inductions 2.4 ± 2.2 (1) 2.0 ± 0.9 (2) n.s.
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Figure 3: Induction-to-delivery time (h) of the two study groups.

factor influencing the successful vaginal delivery, whereas
gestational age, fetal weight, and maternal BMI have much
less impact [23–25]. Other studies have described no reduced
risk of caesarean section [2, 5, 12–22, 26–39].

Similarly to previous studies [2, 13, 14, 17, 19, 26, 36, 37],
FHR changes, which resulted in fetal blood sampling, were
not different between the two methods of PGE2 administra-
tion.

5. Conclusion

Even though this small study is contrary to all other studies
published so far, the intracervical PGE2 gel application
should warrant more studies if the gel is applied under
direct visual control. For the first time, intracervical PGE2
showed to be more effective than intravaginal prostaglandin.
Even though the intracervical route is more difficult and
uncomfortable for the woman, it does not seem to change
the woman’s perception of labour induction in comparison
to the intravaginal route. Further larger multicentre studies
are required to study the best route of administration.
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[1] M. Kreft, F. Krähenmann, M. Roos, J. Kurmanavicius, R. Zim-
mermann, and N. Ochsenbein-Kölble, “Maternal and neonatal
outcome of labour induction at term comparing two regimens
of misoprostol,” Journal of Perinatal Medicine, vol. 42, no. 5, pp.
603–609, 2014.

[2] M. Boulvain, A. Kelly, and O. Irion, “Intracervical prostagl-
andins for induction of labour,” The Cochrane Database of
Systematic Reviews, no. 1, Article ID CD006971, 2008.

[3] J. Thomas, A. Fairclough, J. Kavanagh, and A. J. Kelly, “Vaginal
prostaglandin (PGE2 and PGF2a) for induction of labour at
term,” The Cochrane Database of Systematic Reviews, no. 6,
Article ID CD003101, 2014.

[4] M. J. N. C. Keirse andH. J. de Koning Gans, “Randomized com-
parison of the effects of endocervical and vaginal prostaglandin
E
2
gel in women with various degrees of cervical ripeness,”

American Journal of Obstetrics and Gynecology, vol. 173, no. 6,
pp. 1859–1864, 1995.

[5] J. Lyndrup, C. Nickelsen, E. Guldbæk, and T.Weber, “Induction
of labor by prostaglandin E

2
: intracervical gel or vaginal

pessaries?” European Journal of Obstetrics & Gynecology and
Reproductive Biology, vol. 42, no. 2, pp. 101–109, 1991.

[6] C. E. Osgood, G. J. Suci, and P. H. Tannenbaum, The Measure-
ment of Meaning, University of Illinois Press, Urbana, Ill, USA,
1957.

[7] S. Ertel, “Standardisierung eines Eindrucksdifferentials,” Zeits-
chrift für Experimentelle und Angewandte Psychologie, vol. 12,
pp. 22–58, 1965.

[8] S. Ertel, “Weitere Untersuchungen zur Standardisierung eines
Eindrucksdifferentials,”Zeitschrift für Experimentelle undAnge-
wandte Psychologie, vol. 12, no. 2, pp. 177–208, 1965.

[9] E. Zahler, “Frei improvisierte Musik in der Musiktherapie als
Medium für Ausdruck und Kommunikation von Emotionen,”
Eine musikpsychologische Studie zur musiktherapeutischen
Grundlagenforschung, Wien, 2002.

[10] D. Windemuth, M. Stücker, and P. Altmeyer, “Implicit charac-
terization of patients in various diagnostic groups by dermatol-
ogistis. An empirical study,”Hautarzt, vol. 51, no. 3, pp. 176–181,
2000.

[11] A. Badia, J. Meneses, and C. Monereo, “Affective dimension
of university professors about their teaching: an exploration
through the semantic differential technique,” Universitas Psy-
chologica, vol. 13, pp. 161–173, 2014.

[12] F. Corrado,M. L. Cannata, G. Facciola, andN. C. Stella, “Intrav-
aginal vs. intracervical PGE

2
gel first application for labor

induction,” International Journal of Gynecology & Obstetrics,
vol. 75, no. 2, pp. 195–197, 2001.

[13] K. A. Hales, W. F. Rayburn, G. L. Turnbull, H. D. Christensen,
and E. Patatanian, “Double-blind comparison of intracervical



6 BioMed Research International

and intravaginal prostaglandin E
2
for cervical ripening and

induction of labor,” American Journal of Obstetrics and Gyne-
cology, vol. 171, no. 4, pp. 1087–1091, 1994.

[14] M. J. N. C. Keirse andH. J. de Koning Gans, “Randomized com-
parison of the effects of endocervical and vaginal prostaglandin
E
2
gel in women with various degrees of cervical ripeness,”

American Journal of Obstetrics and Gynecology, vol. 173, no. 6,
pp. 1859–1864, 1995.

[15] B. Kemp, M. Winkler, and W. Rath, “Induction of labor by
prostaglandin E

2
in relation to the Bishop score,” International

Journal of Gynecology and Obstetrics, vol. 71, no. 1, pp. 13–17,
2000.

[16] J. Legarth, E. Guldbæk, and N. J. Scher, “The efficiency of
prostaglandin E

2
vaginal suppositories versus intracervical

prostaglandin gel for induction of labor in patients with unfa-
vorable inducibility prospects,” European Journal of Obstetrics
and Gynecology and Reproductive Biology, vol. 27, no. 2, pp. 93–
98, 1988.

[17] W. S. Ottinger,M. K.Menard, B. C. Brost, J. Hardy, andR. Ryder,
“A randomized clinical trial of prostaglandin E

2
intracervical

gel and a slow release vaginal pessary for preinduction cervical
ripening,”American Journal of Obstetrics &Gynecology, vol. 179,
no. 2, pp. 349–353, 1998.

[18] H. K. Poulsen, L. K.Moller, J. G.Westergaard, S. G.Thomsen, R.
T. Geirsson, and R. Arngrimsson, “Open randomized compar-
ison of prostaglandin E

2
given by intracervical gel or vagitory

for preinduction cervical ripening and induction of labor,” Acta
Obstetricia et Gynecologica Scandinavica, vol. 70, no. 7-8, pp.
549–553, 1991.

[19] P. S. Ramsey, D. Y. Harris, P. L. Ogburn Jr., R. H. Heise, P. M.
Magtibay, and K. D. Ramin, “Comparative efficacy and cost
of the prostaglandin analogs dinoprostone and misoprostol as
labor preinduction agents,” American Journal of Obstetrics and
Gynecology, vol. 188, no. 2, pp. 560–565, 2003.

[20] W. Rath, B. Kemp, and W. Heyl, “Prostaglandin E
2
as a vaginal

gel, intracervcal gel or vaginal tablet for induction of labor:
a prospective, randomized, multicenter trial,” Geburtshilfe und
Frauenheilkunde, vol. 59, no. 7, pp. 323–329, 1999.

[21] N. Strobelt, V. Meregalli, M. Ratti, S. Mariani, G. Zani, and
S. Morana, “Randomized study on removable PGE2 vaginal
insert versus PGE2 cervical gel for cervical priming and labor
induction in low-Bishop-score pregnancy,” Acta Obstetricia et
Gynecologica Scandinavica, vol. 85, no. 3, pp. 302–305, 2006.

[22] U. Ulmsten, G. Ekman, P. Belfrage, M. Bygdeman, and C.
Nyberg, “Intracervical versus intravaginal PGE

2
for induction

of labor at term in patients with an unfavorable cervix,”Archives
of Gynecology, vol. 236, no. 4, pp. 243–248, 1985.

[23] F. Memon, A. Wijesiriwardana, and L. Jonker, “Maternal and
prenatal factors influencing the outcome of prostaglandin E

2

induced labour,” Journal of Obstetrics and Gynaecology, vol. 31,
no. 3, pp. 220–223, 2011.

[24] T. Gauthier, S. Mazeau, F. Dalmay et al., “Obesity and cervical
ripening failure risk,” Journal of Maternal-Fetal and Neonatal
Medicine, vol. 25, no. 3, pp. 304–307, 2012.

[25] R. Nader, K. L. Shek, and H. P. Dietz, “Predicting the outcome
of induction of labour,” Australian and New Zealand Journal of
Obstetrics and Gynaecology, vol. 50, no. 4, pp. 329–333, 2010.

[26] J. K. Chyu and H. T. Strassner, “Prostaglandin E
2
for cervical

ripening: a randomized comparison ofCervidil versus Prepidil,”
The American Journal of Obstetrics and Gynecology, vol. 177, no.
3, pp. 606–611, 1997.

[27] G. Ekman, A. Forman, K.Marsál, andU.Ulmsten, “Intravaginal
versus intracervical application of prostaglandin E

2
in viscous

gel for cervical priming and induction of labor at term in
patients with an unfavorable cervical state,” American Journal
of Obstetrics and Gynecology, vol. 147, no. 6, pp. 657–661, 1983.

[28] N. M. N. El-Din and D. A. M. El-Morghatz, “Cervical ripening
and induction of labour with misoprostol, prostaglandin E2 or
prostaglandin E2 gel: a randomized comparative clinical trial,”
in Proceedings of the XVI FIGOWorld Congress of Obstetrics and
Gynecology (Book4), vol. 29, Washington, DC, USA, September
2000.

[29] P. Lopes, O. Besse, P. Sagot et al., “Effectiveness of prostaglandin
E
2
administered on a biodegradable support for cervical ripen-

ing and induction of labour,” Journal de Gynecologie Obstetrique
et Biologie de la Reproduction, vol. 20, no. 6, pp. 827–832, 1991.

[30] M. Nuutila and P. Kajanoja, “Local administration of
prostaglandin E

2
for cervical ripening and labor induction: the

appropriate route and dose,” Acta Obstetricia et Gynecologica
Scandinavica, vol. 75, no. 2, pp. 135–138, 1996.

[31] J. A. Peccerillo, J. F. X. Egan, A. Borgida, and W. A. Camp-
bell, “Comparison of intracervical PGE2 to intravaginal PGE2
for preinduction cervical ripening,” The American Journal of
Obstetrics & Gynecology, vol. 172, article 298, 1995.

[32] M. Y. Perry andW. L. Leaphart, “Randomized trial of intracervi-
cal versus posterior fornix dinoprostone for induction of labor,”
Obstetrics and Gynecology, vol. 103, no. 1, pp. 13–17, 2004.

[33] C. J. Richardson, J. F. Evans, and R. L. Meisel, “Duration of
intracervical prostaglandin and caesarean section,” American
Journal of Obstetrics & Gynecology, vol. 164, p. 403, 1991.

[34] P. Rix, P. Ladehoff, A. M. Møller, K. A. Tilma, and M.
Zdravkovic, “Cervical ripening and induction of delivery by
local administration of prostaglandin E

2
gel or vaginal tablets is

equally effective,”ActaObstetricia et Gynecologica Scandinavica,
vol. 75, no. 1, pp. 45–47, 1996.

[35] R. C. Seeras, “Induction of labor utilizing vaginal vs. intracer-
vical prostaglandin E

2
,” International Journal of Gynecology and

Obstetrics, vol. 48, no. 2, pp. 163–167, 1995.
[36] M. Thiery, J.-M. Decoster, W. Parewijck et al., “Endocervi-

cal prostaglandin E
2
gel for preinduction cervical softening,”

Prostaglandins, vol. 27, no. 3, pp. 429–439, 1984.
[37] D. Wieland and F. Friedman Jr., “Comparing two dinoprostone

agents for preinduction cervical ripening at term: a randomized
trial,” Journal of Reproductive Medicine for the Obstetrician and
Gynecologist, vol. 44, no. 8, pp. 724–728, 1999.

[38] A. Zanini, S. Norchi, E. Beretta, I. Cortinovis, G. Fenaroli,
and A. Scian, “Intravaginal vs intracervical application of
prostaglandin E

2
in gel for ripening and induction of labor

at term in patients with unfavorable cervical state,” Annali di
Ostetricia Ginecologia Medicina Perinatale, vol. 110, no. 5, pp.
209–216, 1989.

[39] P. M. Yuen, H. Y. Y. Pang, T. Chung, and A. Chang, “Cer-
vical ripening before induction of labour in patients with
an unfavourable cervix: a comparative randomized study of
the Atad Ripener Device, prostaglandin E

2
, vaginal pessary,

and prostaglandin E
2
, intracervical gel,” Australian and New

Zealand Journal of Obstetrics and Gynaecology, vol. 36, no. 3,
pp. 291–295, 1996.


