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Objective To compare vaginal misoprostol with dinoprostone for induction of labour.

Design Randomised multicentre trial.

Setting Labour wards of one university hospital and two teaching hospitals.

Population Six hundred and eighty-one women with indication for labour induction at �36 weeks of
gestation, singleton pregnancy and no previous ceasarean section.

Methods Misoprostol (25 mcg, hospital-prepared capsule) in the posterior vaginal fornix, every four hours,
maximum three times daily or dinoprostone gel (1 mg) every four hours. Oxytocin was administered if
necessary.

Main outcome measures Primary: ‘adverse neonatal outcome’ (5-minute Apgar score <7 and/or umbilical
cord pH <7.15). Secondary: labour duration, mode of delivery and patient satisfaction.

Results Three hundred and forty-one women received misoprostol and 340 dinoprostone. The median
induction–delivery interval was longer in the misoprostol group compared with the dinoprostone group
(25 versus 19 hours, P ¼ 0.008). The caesarean section rate was lower in the misoprostol group: 16.1%
versus 21%, but this difference was not statistically significant RR ¼ 0.8 (95% CI 0.6–1.04). ‘Adverse
neonatal outcome’ was found to be similar in both groups: 21% in the misoprostol and 23% in the
dinoprostone groups. Significantly fewer neonates were admitted to NICU in the misoprostol group
compared with dinoprostone 19% versus 26% (RR ¼ 0.7, 95% CI 0.5–0.98).

Conclusions Misoprostol in this dosing regimen is a safe method of labour induction. NICU admission rates
were lower in the misoprostol group. No difference could be detected in patient satisfaction between groups.

INTRODUCTION

Induction of labour has become a common obstetric

intervention in western countries, with induction rates as

high as 44%.1 Labour induction in the presence of an

unfavourable cervix used to be associated with high inci-

dences of prolonged labour, instrumental delivery and cae-

sarean section in the pre-prostaglandin era.2,3 For these

reasons, extensive research has been directed towards the

development of agents for efficient cervical ripening. The

use of prostaglandins for cervical ripening turned out to have

a positive effect on the spontaneous vaginal delivery rate,

and thus women were less likely to require a caesarean

section.4 Vaginal prostaglandin E2 preparations are effective

in inducing labour in patients with an unripe cervix; how-

ever, they are expensive and unstable at room temperature.

In the past few years misoprostol, a synthetic pros-

taglandin E1 analogue, has been used extensively and there

has been a growing interest in using misoprostol as a

cervical ripening and labour induction agent. Thus far,

greater than 200 studies including more than 16,000 women

have evaluated its effectiveness in pregnant women.5

Most research has concentrated on finding optimum

dosing, shortening labour, reducing operative delivery and

not on neonatal outcome and maternal satisfaction. There-

fore, the aim of this randomised trial was to compare the

safety and maternal satisfaction, as well as efficacy of a low

dose of vaginal misoprostol with vaginal dinoprostone

(our standard regimen) for labour induction after 36 weeks

of gestation, in the presence of an unfavourable cervix.

METHODS

This randomised trial, comparing vaginal misoprostol

and dinoprostone for labour induction, was carried out

between 1 November 1999 and 31 December 2002 in
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The Netherlands. Women requiring induction of labour for

medical, obstetric or other indications at Leiden University

Medical Centre were asked to participate. St Franciscus

Hospital, Rotterdam (from 15 September 2001) and St

Antonius Hospital, Nieuwegein (from 1 December 2001),

also participated in the study.

Inclusion criteria were (1) singleton pregnancy, (2)

cephalic or breech presentation, (3) gestational age at least

36 completed weeks and (4) Bishop score �6. Only women

with a viable fetus were included. Patients were excluded if

there was (1) a contraindication to use prostaglandins, (2)

previous caesarean section or other uterine incision or (3)

no informed consent.

The Medical Ethics Committees of all three hospitals

approved the study. Eligible women were approached for

participation, and written informed consent was obtained.

Women were randomised by means of sequentially num-

bered opaque, sealed envelopes. The envelopes were

assigned to either misoprostol or dinoprostone by the first

author with the use of a random number table. Random-

isation was stratified by hospital.

Women allocated to the misoprostol group received

25 mcg of a pulverised misoprostol tablet (Cytotec, Searle,

Maarsen, The Netherlands) with cellulose in a capsule,

prepared by the hospital pharmacy, placed in the posterior

fornix. A Bishop score was assessed just before random-

isation. Misoprostol was administered every four hours,

maximum of three times a day. The attending physician

performed amniotomy if deemed necessary. If amniotomy

could not be performed after a maximum of six doses of

misoprostol, a switch was made to dinoprostone gel.

Women allocated to the dinoprostone gel group received

1 mg of dinoprostone gel (Prostin, Pharmacia Upjohn,

Leiden, The Netherlands) every four hours, maximum of

three times a day, no maximum total dose. A switch could

be made to 2 mg dose of dinoprostone if deemed necessary

by the delivery room physician. The Bishop score was

assessed just before randomisation. Amniotomy and the use

of oxytocin was performed as in the misoprostol group.

Intravenous oxytocin augmentation was used after spon-

taneous or artificial rupture of membranes without adequate

uterine contractions or failure to progress in active phase of

labour. Oxytocin was started at a rate of 0.4 mu/min and was

increased stepwise every 30 minutes by doubling the dose.

Continuous fetal heart rate monitoring and uterine activ-

ity monitoring were performed in all women from the

moment they were considered to be in active labour.

Evaluation of uterine activity was performed to assess the

occurrence of hyperstimulation. Hyperstimulation was

defined as the presence of more than four contractions in

10 minutes, with or without an abnormal fetal heart rate

pattern.

Primary analysis consisted of all women included in the

study after randomisation (intention-to-treat). As there were

violations of the protocol, we also performed a secondary,

‘protocol-compliant’ analysis.

Baseline data included maternal age, gravidity, parity,

underlying medical and obstetric disorders, gestational

age, indication for induction and a Bishop score at

randomisation.

The primary, predefined outcome variable was ‘adverse

neonatal outcome’, defined as a 5-minute Apgar score <7

and/or an umbilical artery pH <7.15. Secondary outcomes

included operative delivery rate, need for oxytocin, uterine

hyperstimulation rate, meconium staining, use of pain

relief, admission to NICU and maternal satisfaction. Mater-

nal satisfaction was assessed by means of a semi-structured

questionnaire to be filled in by the woman after delivery.

The questionnaire has been developed especially for this

study, in collaboration with the Department of Medical

Decision Making of the Leiden University Medical Centre,

and consisted of 32 questions.

A sample size calculation was performed on the assump-

tion that misoprostol would not differ more than 10% from

dinoprostone in the occurrence of ‘adverse neonatal out-

come’. Before the trial, primary outcome was found in 20%

of neonates after induction of labour with dinoprostone gel

in our hospital. On the basis of a type I error of 0.05 and a

power of 80% (type II error 0.2), 294 women in both trial

arms were required.

Statistical comparisons between the two groups were

done, using the Student t, Mann–Whitney U or m2 test,

whichever was appropriate. All tests were two-sided and a

P value below 0.05 was considered significant. Logistic

regression was used to assess the contribution of the

induction agent to certain outcome variables, after adjust-

ing for other potential contributory variables.

RESULTS

A total of 681 women were enrolled in the study.

Although there were 31 violations of protocol, all these

women were included in the primary analysis (Fig. 1).

No woman was lost to follow up. Maternal satisfaction

evaluation forms were obtained from 85% of the total

group.

The distribution of maternal and gestational age, parity,

Bishop score and indication for labour induction were

similar in the misoprostol and dinoprostone groups

(Table 1). In both groups, seven women with breech

presentation were included.

In the dinoprostone group, 103 (30%) women received

one dose of gel, 164 (48%) had two doses, 33 (10%) had

three doses and the remaining 38 women (11%) received

four or more doses. The median number of doses was two.

In the misoprostol group, four women received no miso-

prostol (1%), 78 women (23%) received one capsule, 163

(48%) received two capsules, 41 (12%) three capsules and

the other 55 women (16%) received four or more capsules

(median number two). Six women (2%) in the misoprostol

group had additional dinoprostone gel after they received
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the assigned six doses of misoprostol, 323 women (95%)

had no additional dinoprostone and 12 other women (4%)

switched from misoprostol to dinoprostone before the

assigned number of six doses of misoprostol, because of

the woman’s preference.

Peripartum data are shown in Table 2. There were more

spontaneous births in the misoprostol group (RR ¼ 1.1;

95% CI 1.0–1.3) (Table 2). The number of caesarean

sections was lower in the misoprostol group (RR ¼ 0.8,

95% CI 0.6–1.04) (Table 2), although this difference was

not statistically significant. Fifteen women from the miso-

prostol group and seven from the dinoprostone group had

an induction to delivery interval longer than 96 hours. All

of these women had a vaginal birth. When these women are

excluded, the difference in induction-to-delivery interval is

23 and 19 hours, respectively (P ¼ 0.05).

The vaginal birth rate within 24 hours was significantly

lower in the misoprostol group, but vaginal delivery rates

within 36 hours were similar (Table 2). The rate of

caesarean sections performed for poor progress of labour

was similar: 42% in the misoprostol and 40% in the

dinoprostone group. Caesarean section performed for fetal

distress was also similar: 45% in the misoprostol and 39%

in the dinoprostone group.

Outcomes for infants in breech presentation were not

different between groups: 5 babies (18%) in the misopros-

tol group were admitted to NICU compared with 4 (15%) in

the dinoprostone group, but there were no adverse neonatal

outcomes.

Fig. 1. Patient flow chart.

Table 1. Patient characteristics. Values are given as n (%) or average

[range].

Misoprostol

(n ¼ 341)

Dinoprostone

(n ¼ 340)

Median maternal age (years) 31 [18–44] 31 [16–42]

Nullipara 201 (59) 199 (59)

Median gestational age (weeks) 40 [34–43] 39.7 [36.4–43.3]

Initial Bishop score ����3 270 (81) 278 (84)

Median initial Bishop score 2 [0–8] 2 [0–7]

Indications for induction of labour

Postdate pregnancy 75 (22) 92 (27)

Hypertension* 95 (28) 81 (24)

Diabetes mellitus 9 (3) 14 (4)

Intrauterine growth restriction 13 (4) 15 (5)

Psychosocial 68 (20) 50 (15)

PROM 29 (9) 28 (8)

Oligohydramnios 34 (10) 34 (10)

Red cell immunisation, (NA) ITP 11 (3) 17 (5)

Congenital malformation 2 (0.6) 6 (2)

Other 5 (1) 3 (1)

PROM ¼ premature rupture of membranes.

* Including pre-eclampsia.
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One uterine rupture occurred in the dinoprostone group

in a woman without previous uterine surgery. A postpartum

haemorrhage developed after vaginal birth of a healthy

infant. After inspection in the operation room and emboli-

sation of the uterine arteries without success, laparotomy

was performed and uterine rupture detected. Repair failed

and hysterectomy had to be performed. Total blood loss

11 L. The woman recovered uneventfully after blood

transfusion. One woman with a previous caesarean section

in the misoprostol group had a uterine rupture. She had one

dose of misoprostol, followed by one dose of dinoprostone

gel four hours later. Five hours later oxytocin was started.

Thirteen hours after the first dose of misoprostol, an

emergency caesarean section had to be performed, the old

scar had ruptured and the cord and shoulder of the baby

protruded through the old scar. A healthy infant (birth-

weight 2830 g, Apgar score 9 at 5 minutes, umbilical pH

7.13) was born. The uterus was repaired without difficulty,

with a total blood loss of 350 mL.

No difference in ‘adverse neonatal outcome’ was found

between both groups (Table 3). Umbilical artery pH was

not performed in 43 cases, in the misoprostol group and

in 41 cases in the dinoprostone group, explaining why

‘adverse outcome’ could not be ascertained in these cases.

In 12 cases umbilical pH was not performed because the

clamp on the cord had been removed during caesarean

section and in 11 cases umbilical cord blood had to be used

for other reasons. In the remaining cases, blood sampling

was not performed due to logistic reasons; those babies were

born in good condition.

A cord pH <7.0 was found in 9 (3%) and 6 (2%)

neonates in the misoprostol and dinoprostone groups,

respectively. This difference is statistically not significant

(P ¼ 0.42). Significantly fewer neonates were admitted to

NICU in the misoprostol group (Table 3). The indications

for NICU admission are shown in Table 4.

Three neonatal deaths were found in this study: one in

the misoprostol and two in the dinoprostone group. All

three were related to severe congenital malformations.

In the dinoprostone group, two babies died. In one baby,

antenatally, bradycardia was found, which was diagnosed

neonatally as a ‘long QT syndrome’. A pacemaker was

implanted but the baby died at the age of one month

because of ventricle fibrillation. The other baby died 19

days after delivery because of an not understood combina-

tion of hepatosplenomegaly with severe liver dysfunction,

Table 2. Peripartum data. Values are given as n (%), median {range}, P value or RR [95% CI].

Misoprostol (n ¼ 341) Dinoprostone (n ¼ 340) P/RR (95% CI)

Oxytocin use 199 (58) 154 (45) 1.3 [1.1–1.5]

Epidural use 69 (21) 74 (24) 0.9 [0.7–1.2]

Opioids 120 (35) 117 (34) 1.0 [0.8–1.3]

Scalp pH done 58 (17) 69 (20) 0.8 [0.6–1.2]

Med. scalp pH (range)* 7.3 (7.0–7.5) 7.3 (7.0–7.5) P ¼ 0.70

Meconium at time of amniotomy 46 (14) 45 (13) 1.0 [0.7–1.4]

Hyperstimulation 29 (8) 26 (8) 1.2 [0.7–1.9]

Vaginal birth within 24 hours 164 (48) 199 (59) 0.8 [0.7–0.95]

Vaginal birth within 36 hours 255 (75) 271 (80) 0.9 [0.9–1.02]

Induction–delivery interval (hours) 25 {3–686} 19 {3–199} P ¼ 0.008

Spontaneous birth 231 (68) 206 (61) 1.1 [1.0–1.3]

Caesarean section 53 (16) 70 (21) 0.8 [0.6–1.04]

Blood loss (mL) 350 {50–3000} 350 {30–11000} P ¼ 0.37

Blood loss > 1000 mL 20 (6) 27 (8) 0.7 [0.4–1.3]

Stay >1 day after birth 206 (60) 227 (67) 0.9 [0.8–1.01]

* Lowest pH per patient recorded.

Table 3. Neonatal outcomes. Values are given as n (%), median {range}, P value or RR [95% CI].

Misoprostol (n ¼ 341) Dinoprostone (n ¼ 340) P/RR [95% CI]

Birthweight 3440 {1545–5285} 3448 {1560–5460} P ¼ 0.48

5-minute Apgar score 10 {5–10} 10 {4–10} P ¼ 0.49

5-minute Apgar score <7 8 (2) 8 (2) 1 [0.4–2.6]

Cord pH 7.2 {6.9–7.4} 7.2 {6.9–7.5} P ¼ 0.95

Cord pH <7.15 56 (19) 63 (21) 0.9 [0.7–1.2]

‘Bad outcome’* 56 (22) 68 (23) 0.9 [0.7–1.2]

Admission to NICU 67 (20) 89 (26) 0.8 [0.6–0.99]

Duration of stay (days) 4 {1–42} 4 {1–31} P ¼ 0.38

Neonatal mortality 1 (0.3) 2 (0.6) 0.5 [0.1–5.5]

* Bad outcome is not known in 43 cases (13%) in the misoprostol group and in 41 cases (12%) in the dinoprostone group because umbilical pH was not

performed.
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most probably resulting in severe anaemia and thrombocy-

topaenia, intracranial bleeding and perinatal asphyxia. At

autopsy, a giant cell hepatitis was found. All probable

causes like infection and metabolic complications were

ruled out. The perinatal death in the misoprostol group

was a baby who died 11 days after delivery because of the

complications of an antenatally diagnosed meningomyelo-

cele in combination with a hydrocephalus and an Arnold

Chiari malformation type II.

The crude OR for admission to NICU for dinoprostone

versus misoprostol was 1.4 (95% CI 1–2). Logistic regres-

sion was used to adjust for other potential contributory

variables to the NICU admission rate, including induction

agent, complications in pregnancy, indication for induction,

gestational age at induction, meconium, Bishop score,

maternal age, caesarean section, use of opioids, duration

of labour and birthweight (Table 4). Although the OR did

not change essentially, in the multivariate model, the induc-

tion agent was no longer significant (P ¼ 0.13, OR ¼ 1.4,

95% CI 0.9–2.2). Variables that significantly influenced

the admission to NICU were complication in pregnancy

(OR ¼ 1.9, 95% CI 1.02–3.6), gestational age (OR ¼ 0.7,

95% CI 0.5–0.8), meconium (OR ¼ 2.1, 95% CI 1.1–3.8)

and indication for induction (overall P value for indication

for induction <0.001).

Patient satisfaction was measured by a questionnaire,

filled in by the woman as soon as possible after delivery. In

the misoprostol group, 291 women (85%), and in the

dinoprostone group, 286 women (84%) completed the

questionnaire. If questionnaires were not returned during

the stay in hospital after delivery, a questionnaire was sent

to the home address. In both groups, 71% of women

answered the questions within the first two days after

delivery. One question concerned the choice for the same

medication in the same circumstances in a new pregnancy.

In the misoprostol group, 179 women (64%) said they

would probably or certainly choose for the same method

next time. In the dinoprostone group, 58% (164 women)

chose this option. Sixty-eight (23%) and 73 (26%) women

answered ‘no preference’, respectively. When women were

asked if the method of inserting the tablets or gel was

annoying, only 29 (10%) and 36 (13%) women, respect-

ively, said ‘yes’.

The duration of labour was judged as ‘much too slow’ or

‘too slow’ by 101 (36%) and 95 (35%) women in both

groups. It was judged as ‘too fast’ or ‘much too fast’ by 43

women (15%) in the misoprostol group and 39 women

(14%) in the dinoprostone group.

Five statements, such as, ‘I went through hell’, ‘Pain was

so bad I would not even wish this for my worst enemy’,

‘The pain was bad, but I could handle it’, ‘The pain goes on

and on, I had no rest’, ‘The pain was not as bad as I

expected after stories from others’, were scored in the same

way in both groups. No significant difference in pain

experience could be found.

Nausea was reported by 165 women (57%) in the

misoprostol group and 158 women (57%) in the dinopro-

stone group. Vomiting was reported by 84 (29%) and 78

(28%) women in both groups, respectively. There was no

significant difference in the number of times women were

vomiting; however, one woman in the misoprostol group

said she vomited more than 50 times. Diarrhoea (varying

from light to severe diarrhoea) was reported more often in

the dinoprostone group (15% and 9%, respectively, P ¼
0.05). On the whole, no significant differences or trends

could be found in this evaluation of patient satisfaction.

A total of 31 women did not meet the inclusion criteria

for this study (see Fig. 1). Four women had a favourable

Bishop score and therefore did not receive the medication;

two women in the misoprostol group and two in the

dinoprostone group. Two women had a gestational age

<36 weeks. They were both allocated to receive misopros-

tol. They both received the assigned medication, both had a

caesarean section. Eight women had a multiple pregnancy

(five from the misoprostol group, three from the dinopro-

stone group). Four of the misoprostol group and all three

from the dinoprostone group received the assigned med-

ication. Three women from the misoprostol group and one

from the dinoprostone group had a caesarean section.

Another 17 women had a previous caesarean section and

should not have been randomised. Ten of these women

were in the dinoprostone group. All these women received

Table 4. Indications for admission to NICU. Values are given as n (%) or RR [95% CI].

Misoprostol (n ¼ 341) Dinoprostone (n ¼ 340) RR [95% CI]

Birth asphyxia 18 (5) 19 (6) 0.9 [0.5–1.8]

Small for gestational age 10 (3) 19 (6) 0.5 [0.3–1.1]

Congenital malformation 5 (2) 5 (2) 1.0 [0.3–3.4]

Red cell immunisation/ITP 9 (3) 19 (6) 0.5 [0.2–1.03]

Neonatal infection 3 (1) 3 (1) 1.0 [0.2–4.9]

Suspected infection 10 (3) 10 (3) 1.0 [0.4–2.4]

Meconium aspiration 1 (0.3) 1 (0.3) 1.0 [0.1–15.9]

Glucose regulation 6 (2) 10 (3) 0.6 [0.2–1.6]

Other 5 (2) 3 (1) 1.7 [0.4–6.9]

Infection suspected: cultures sterile.

Glucose regulation: babies from diabetic mothers.
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the assigned medication. Three women had a repeated

caesarean section, one a vaginal operative delivery. The

other six had normal vaginal delivery. The other seven

women were randomised to receive misoprostol. All seven

received one or more doses of misoprostol before the

wrongful inclusion was discovered. They then switched to

dinoprostone, three also received oxytocin. Four had a

caesarean section, the other three had a spontaneous

vaginal birth. If all these women (n ¼ 31) are excluded

from analysis, the spontaneous birth rate in the misoprostol

group was 70% (226 women), compared with 61% in the

dinoprostone group (198 women). This difference was

statistically significant (RR ¼ 1.1, 95% CI 1.02–1.3). In

the misoprostol group, 44 women had a caesarean section

(14%), compared with 20% in the dinoprostone group, 65

women (RR ¼ 0.7, 95% CI 0.5–0.96). The occurrence of

neonatal adverse outcome was not different between

groups, 58 (20%) and 64 (22%) in the misoprostol and

dinoprostone groups, respectively. However, a significant

difference in admission to neonatal care was found, 59

(18%) and 84 (26%) in the misoprostol and dinoprostone

groups, respectively (RR ¼ 0.7, 95% CI 0.5–0.9).

A separate analysis according to parity (nulliparous/

multiparous) is presented in Table 5.

DISCUSSION

We found no significant difference in neonatal morbidity

or mortality, defined as ‘adverse neonatal outcome’. This is

consistent with the literature, although this outcome is not

specified in all studies.6,7 The difference in admissions to

the neonatal intensive care unit was statistically significant

with more babies in the dinoprostone group being admitted.

However, in the logistic regression analysis, although the

absolute OR did not change, induction agent was no longer

a significant risk factor for NICU admission after adjusting

for other possible risk factors.

We did not find a difference in meconium-stained liquor,

nor did we find a higher incidence of hyperstimulation

in the misoprostol group, which is in contrast to the

literature.8–10 Side effects and maternal discomfort in rela-

tion to the use of prostaglandins in general and misoprostol

in particular turn out to be dose-dependent phenomena.9,11

In a study by Herabutya and O-Prasertsawat11 concerning

second trimester pregnancy termination, misoprostol doses

of 200, 400 and 600 mcg every 12 hours were used. The

higher doses had a faster action, but were accompanied by

an increasing rate of side effects, such as nausea, vomiting,

diarrhoea and rise in temperature. Since misoprostol has

been used for induction of labour at term, the doses used

have gradually decreased from 100 mcg every 12 hours to

the now commonly used 25mcg every four to six hours.12–16

While lower doses are effective, hyperstimulation andmeco-

nium passage are found less frequently. Using this low dose

is safe. The low dose used in this study is effective, although

a little bit slower than dinoprostone.

The median induction to delivery interval in the present

study in the misoprostol group is longer and fewer women

had a vaginal delivery within 24 hours than is generally

found in other studies using 25 mcg.16–18 Possible explana-

tion for this difference is the number of doses adminis-

tered in 24 hours. In our study, a maximum of three doses

in 24 hours were permitted, while in most other studies

four to six doses were given. However, we found a lower

operative delivery rate in the misoprostol group, especially

when women with a previous caesarean section were

excluded (protocol-compliant analysis). At the expense of

a slightly longer induction delivery interval, higher spon-

taneous birth and lower caesarean section rates along with

less NICU admissions are observed in the misoprostol

group.

Another interesting observation is made in the group of

women who did not go into active labour within two to

three days. Intervals longer than 96 hours can be explained

by the fact that after two or three days of induction without

success, the indication for induction is sometimes recon-

sidered. The decision can be made to wait a few days

before trying again or even await spontaneous onset of

labour (depending on the indication for induction). All

Table 5. Post hoc analysis: nulliparous and multiparous women. Values are given as n (%) or RR [95% CI].

Nulliparous women Multiparous women

Misoprostol

(n ¼ 201)

Dinoprostone

(n ¼ 199)

RR [95% CI] Misoprostol

(n ¼ 140)

Dinoprostone

(n ¼ 141)

RR [95% CI]

Oxytocin use 127 (63) 108 (54) 1.2 [0.99–1.4] 72 (51) 46 (33) 1.6 [1.2–2.1]

Spontaneous birth 104 (52) 91 (46) 1.1 [0.9–1.4] 127 (91) 115 (82) 1.1 [1.0–1.2]

Caesarean section 41 (20) 54 (27) 0.7 [0.5–1.1] 12 (9) 16 (11) 0.8 [0.4–1.5]

Vaginal birth <36 h 137 (69) 146 (74) 0.9 [0.8–1.1] 118 (84) 125 (89) 0.9 [0.9–1.0]

‘Adverse outcome’* 49 (27) 45 (25) 1.1 [0.8–1.5] 12 (10) 23 (19) 0.5 [0.3–1.0]

5-minute Apgar <7 7 (4) 6 (3) 1.2 [0.4–3.4] 1 (0.7) 2 (1.4) 0.5 [0.1–5.5]

Umbilical pH <7.15 45 (25) 40 (22) 1.1 [0.8–1.6] 11 (9) 23 (19) 0.5 [0.3–1.0]

Admission NICU 46 (23) 48 (24) 0.9 [0.7–1.4] 21 (15) 41 (29) 0.5 [0.3–0.8]

* ‘Adverse outcome’ is adverse neonatal outcome.

A RANDOMISED TRIAL COMPARING LOW DOSE VAGINAL MISOPROSTOL AND DINOPROSTONE 47

D RCOG 2004 Br J Obstet Gynaecol 111, pp. 42–49



these women eventually had a spontaneous birth. Of

course, one can debate whether these women should have

been induced in the first place if the indication was

apparently not that strong, but it is worthwhile not to

persevere on the induction path if it is not effective.

Patient satisfaction does not seem to be different

between the two groups (i.e. there is no reason in that

respect to have a preference for one of these two methods

of induction). The questionnaire used for this study was

specially designed for this study. The fact that we did not

find a difference in patient satisfaction does not necessarily

mean that there is no difference, but the difference may be

too subtle to measure with this questionnaire. On the other

hand, in a study where two methods are compared that both

comprise vaginal administration of medication, followed by

intravenous medication, and where the use of pain relief is

not different in both groups, it is unlikely to find big

differences in patient satisfaction between groups. Recall

bias may certainly play a role in our study design, but there

is no difference in timing of filling in the questionnaire

between groups.

Although a potential point of criticism is the fact that this

study is not double blind in its design, physicians making

intrapartum decisions to perform a caesarean section,

however, were in general not involved in this study, thereby

reducing possible bias. The use of oral misoprostol for

labour induction seems promising. Some interesting trials

have been performed in this field, but the proper dosing

regimen has not been found yet.19–21 It is plausible that

oral administration would lead to higher patient satisfac-

tion. Although in our study only approximately 5% of

women found the vaginal insertion of the medication

undesirable, a lot of women might prefer oral administra-

tion, although vaginal examinations are still needed to

evaluate progress of induction. In a study by Shetty et al.,22

patient acceptability of both oral and vaginal misoprostol

was evaluated by a questionnaire. Satisfaction rates were

89% for the vaginal group and 75% for the oral group. This

difference seemed to be caused mainly by the slower action

of oral misoprostol in this study. Future research should

be directed towards more randomised trials, using not more

than 25 mcg misoprostol. Unfortunately, misoprostol in

women with a uterine scar is a field of research that not

many investigators will dare to consider.

In conclusion, misoprostol in this low dose regimen of

25 mcg two to three times daily at an interval of at least

four hours, in women with a term pregnancy, without

previous caesarean section, is a safe, effective and cheap

method of labour induction.

Acknowledgements

The authors would like to thank the staff, residents and

nursing staff of all three delivery wards participating in this

trial.

They also thank W. Otten of the Department of Medical

Decision Making for her help in preparing the question-

naire and Dr D. Philp for the careful reading of the

manuscript.

References

1. Yeast DJ, Jones A, Poskin M. Induction of labor and the relationship

to cesarean delivery: a review of 7001 consecutive inductions. Am J

Obstet Gynecol 1999;180:628–633.

2. Yudkin P, Frumar AM, Anderson AB, Turnbull AC. A retrospective

study of induction of labour. Br J Obstet Gynaecol 1979;86:

257–265.

3. Kelly AJ, Tan B. Intravenous oxytocin alone for cervical ripening and

induction of labour [Cochrane review]. The Cochrane Library, Issue 3.

London: Oxford Software, 2002.

4. Keirse MJNC. Prostaglandins in preinduction cervical ripening: meta-

analysis of worldwide clinical experience. J Reprod Med 1993;

38(Suppl):89–98.

5. Goldberg AB, Greenberg MB, Darney PD. Misoprostol and preg-

nancy. N Engl J Med 2001;344:38–47.

6. Hofmeyr GJ, Gulmezoglu AM. Vaginal misoprostol for cervical rip-

ening and induction of labour [Cochrane review]. The Cochrane

Library, Issue 3. Oxford: Update Software, 2002.

7. Rozenberg P, Chevret S, Goffinet F, et al. Induction of labour with a

viable infant: a randomised clinical trial comparing intravaginal mi-

soprostol and intravaginal dinoprostone. Br J Obstet Gynaecol 2001;

108:1255–1262.

8. Wing DA. A benefit– risk assessment of misoprostol for cervical rip-

ening and labour induction. Drug Safety 2002;25:665–676.

9. Sanchez-Ramos L, Kaunitz AM, Delke I. Labor induction with 25

mcg versus 50 mcg intravaginal misoprostol: a systematic review.

Obstet Gynecol 2002;99:145–151.

10. Wing DA. Labor induction with misoprostol. Am J Obstet Gynecol

1999;181:339–345.

11. Herabutya Y, O-Prasertsawat P. Second trimester abortion using in-

travaginal misoprostol. Int J Gynecol Obstet 1998;60:161–165.

12. Kolderup L, McLean L, Grullon K, Safford K, Kilpatrick SJ. Miso-

prostol is more efficacious for labor induction than prostaglandin E2,

but is it associated with more risk? Am J Obstet Gynecol 1999;180:

1543–1550.

13. Belfrage P, Smedvig E, Gjessing L, Eggebo TM, Okland I. A

randomized prospective study of misoprostol and dinoprostone for

induction of labor. Acta Obstet Gynecol 2000;79:1065–1068.

14. Farah LA, Sanchez-Ramos L, Rosa C, et al. Randomized trial of two

doses of the prostaglandin E1 analog misoprostol for labor induction.

Am J Obstet Gynecol 1997;177:364–371.

15. Magtibay PM, Ramin KD, Harris DY, Ramsey PS, Ogburn PL.

Misoprostol as a labor induction agent. J Matern–Fetal Med 1998;

7:15–18.

16. Wing DA, Jones MM, Rahall A, Goodwin M, Paul RH. A com-

parison of misoprostol and prostaglandin E2 gel for preinduction cer-

vical ripening and labor induction. Am J Obstet Gynecol 1995;172:

1804–1810.

17. Wing DA, Ortiz-Omphroy G, Paul RH. A comparison of intermittent

vaginal administration of misoprostol with continuous dinoprostone

for cervical ripening and labor induction. Am J Obstet Gynecol

1997;177:612–618.

18. Perry KG, Larmon JE, May WL, Robinette LG, Martin RW. Cer-

vical ripening: a randomized comparison between intravagi-

nal misoprostol and an intracervical balloon catheter combined

with intravaginal dinoprostone. Am J Obstet Gynecol 1998;178:

1333–1340.

19. Carlan SJ, Blust D, O’Brien WF. Buccal versus intravaginal

48 N. VAN GEMUND ET AL.

D RCOG 2004 Br J Obstet Gynaecol 111, pp. 42–49



misoprostol administration for cervical ripening. Am J Obstet Gynecol

2002;186:229–233.

20. Shetty A, Danielian P, Templeton A. Sublingual misoprostol for

the induction of labor at term. Am J Obstet Gynecol 2002;186:

72–76.

21. Hofmeyr GJ, Alfirevic Z, Matonhodze B, Brocklehurst P, Camp-

bell E, Nikodem C. Titrated oral misoprostol solution for labour

induction: a multicentre, randomised trial. Br J Obstet Gynaecol

2001;108:952–959.

22. Shetty A, Danielian P, Templeton A. A comparison of oral and vagi-

nal misoprostol tablets in induction of labour at term. Br J Obstet

Gynaecol 2001;108:238–243.

Accepted 4 September 2003

A RANDOMISED TRIAL COMPARING LOW DOSE VAGINAL MISOPROSTOL AND DINOPROSTONE 49

D RCOG 2004 Br J Obstet Gynaecol 111, pp. 42–49


