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Abstract

 

Aim:

 

Prospective clinical trials were conducted to assess the safety and efficacy of 6-hourly vaginal misopros-
tol versus intracervical dinoprostone for induction of labor.

 

Methods:

 

A total of 120 pregnant women requiring induction of labor were recruited. Cases were randomized
to receive either 50 

 

m

 

g vaginal misoprostol 6 hourly (group I, 

 

n

 

 

 

=

 

 60) or 0.5 mg intracervical dinoprostone
6 hourly (group II, 

 

n

 

 

 

=

 

 60). Outcome measures, such as change in Bishop’s score, need of oxytocin, induction
delivery interval; complications like tachysystoly, hyperstimulation, abnormal fetal heart rate, and meconium
passage were compared between two groups. Statistical analysis was performed by Wilcoxan’s Rank sum and
Student’s 

 

t

 

-test.

 

Results:

 

Bishop score rise, after 6 h of initiation of therapy was significantly higher in the misoprostol group
than dinoprostone, 2.98 

 

±

 

 2.57 versus 2.05 

 

±

 

 1.83 (

 

P

 

 

 

=

 

 0.04). The need of oxytocin augmentation was reduced in
misoprostol versus dinoprostone group, 16.6% versus 78.3% (

 

P

 

 

 

=

 

 <0.001). Induction delivery interval was
shorter in misoprostol; 12.8 

 

±

 

 6.4 h versus 18.53 

 

±

 

 8.5 h in dinoprostone group (

 

P

 

 

 

=

 

 <0.01).
One case (1.6%) in misoprostol group, but none in dinoprostone had tachystole (

 

P

 

 

 

=

 

 1.00). Abnormal heart rate
pattern was found more in misoprostol than dinoprostone 16.6% versus 4.9% (

 

P

 

 

 

=

 

 0.14) and so was the inci-
dence of cesarean section, 26.6 versus 15%, respectively (

 

P

 

 

 

=

 

 0.47). Meconium passage was the same in both
groups, 10% in each group.

 

Conclusion:

 

Vaginal misoprostol 50 

 

m

 

g 6-hourly is safe and effective for induction of labor with lesser need of
oxytocin augmentation and shorter induction delivery interval.
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Introduction

 

Induction of labor is indicated in a number of clinical
situations. Labor induction in the presence of an unfa-
vorable cervix is often prolonged and tedious. The
agent used for cervical ripening when the cervix is
unfavorable is prostaglandin E

 

2

 

 dinoprostone. The
drawbacks with it in its currently available form
are cost and intracervical administration. Apart from
this, studies have demonstrated that the majority of
patients receiving dinoprostone require augmentation

with syntocinon.

 

1

 

 The ideal induction agent would be
one which closely simulates the natural process of
labor, is safe, inexpensive, and practical.

Recently, investigators have shown the use of alter-
native prostaglandin, PGE

 

1

 

 misoprostol for cervical
ripening and induction of labor.

 

2–4

 

 Misoprostol is inex-
pensive and stable at room temperature. Its insertion is
easy as it is in a tablet form and is placed in the vagina.
Thus, it can be of considerable interest for labor induc-
tion, but a safe, effective regimen with ideal timing and
dosage has yet to be established.



 

N. Agarwal 

 

et al.

 

148

 

Higher incidence of excessive uterine activity is
reported with the use of misoprostol at 2–4 hourly
intervals in most of the studies done so far.

 

5,6

 

 To find a
safer, yet efficacious regimen, we conducted a trial
with 50 

 

m

 

g misoprostol at 6-hourly intervals, compar-
ing with standard 0.5 mg of intracervical dinoprostone
6-hourly. It was an effort to identify the optimal dosing
regimen for misoprostol.

 

Materials and Methods

 

This study was conducted in Department of Obstetrics
and Gynecology, All India Institute of Medical
Sciences, New Delhi from June 2001 to February 2002,
on patients requiring induction of labor for either
medical or obstetric indications. Inclusion criteria
were: (i) singleton pregnancy; (ii) cephalic presenta-
tion; (iii) intact membranes; (iv) Bishop score 

 

£

 

6; and
(v) reactive fetal heart rate. Patients were excluded
due to: (i) previous cesarean section (CS); (ii) malpre-
sentation; (iii) any contraindication to prostaglandin,
including bronchial asthma, glaucoma, and cardiac
disease; and (iv) chorioamnionitis. Consents were
obtained from recruited cases and subjects were
assigned to receive either misoprostol or dinoprostone
(group I and group II, respectively) by computerized
random numbers.

Group I: 60 cases. Misoprostol 50 

 

m

 

g intravaginally at
6-hourly intervals.

Group II: 60 cases. Dinoprostone 0.5 mg intracervically
at 6-hourly intervals.

Thorough general and systemic examinations were
done. Abdominal examinations were performed to
confirm presentation and rule out any uterine activity.
Fetal heart rate pattern was assessed by external elec-
tronic fetal monitoring. Vaginal examination was done
to ascertain the Bishop score.

Baseline data of age, parity, gestational age, indica-
tion of induction, and Bishop score were noted. Either
misoprostol 50 

 

m

 

g (200 

 

m

 

g tablet quartered by tablet
cutter), was inserted in posterior vaginal fornix digi-
tally or PGE

 

2

 

 dinoprostone vaginal gel 0.5 mg was
administered intracervically. Fetal heart rate tracings
were taken for 30 min immediately after insertion.
Uterine contractions and fetal heart pattern were mon-
itored by external electronic fetal monitoring. Repeat
vaginal examinations were done after 6 h in both
groups cases and Bishop scores were assessed. Repeat
insertions were done after 6 h in those cases where:

1. Bishop score was 

 

£

 

6;
2. Cervical dilatation <3 cm;
3. Adequate uterine contraction (

 

≥

 

3 uterine contrac-
tion for 

 

≥

 

40 s per 10 min) were not present.

A maximum of three dosages of either drug were
administered. Artificial rupture of membranes was
performed once the cervix was dilated >3 cm. Intrave-
nous oxytocin was administered only if active labor
did not establish despite maximum numbers of dos-
ages or spontaneous rupture of membranes occurred
without adequate uterine contraction.

Fetal heart sound (FHS) was assessed for rate
(bradycardia FHS <110/min, tachycardia >150/min),
late deceleration, or variable FHS pattern. Uterine
activity was evaluated for tachysystoly, hypertonicity,
or hyperstimulation. Tachysystole was defined as at
least six contractions in 10 min for 20 min, and hyper-
tonus was considered if single contraction was felt
for > 2 min. Hyperstimulation was diagnosed if these
were associated with abnormal FHS pattern.

Once the patient was in active phase of labor, routine
intrapartum management was performed without
regard to treatment allocation.

Outcome measures were taken as change in Bishop
score after 6 h, route of delivery, interval from starting
of induction to vaginal delivery, need of oxytocin
augmentation. Perinatal outcome was also assessed in
the form of passage of meconium and fetal heart
deceleration.

Statistical analysis was performed with the use of
Wilcoxon’s Rank sum test, Student 

 

t

 

-test (unpaired and
paired).

 

Results

 

One hundred and twenty women were recruited,
60 received PGE

 

1

 

 misoprostol vaginal tablet (group I)
and 60 received PGE

 

2

 

 dinoprostone intracervical gel
(group II). There was no maternal demographic differ-
ence between the two groups. Mean age was 26.5 

 

±

 

 4.0
and 26 

 

±

 

 3.7 years, mean parity was 0.5 

 

±

 

 0.7 and
0.5 

 

±

 

 1.1, with primigravidas 45 (75%) and 46 (76.7%),
mean gestational age at induction 38.5 

 

±

 

 1.2 and
37.8 

 

±

 

 1.2 in group I and II, respectively. Various indi-
cations in both groups are shown in Table 1.

There was one case where labor could not be
induced in dinoprostone group. In misoprostol,
54 (90%) and in dinoprostone 52 (86.6%) cases needed
single insertion. Onset of uterine contraction after
insertion of the drug was the same in both groups; in
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the misoprostol group 2.03 

 

±

 

 1.3 (range 0.16–6) hours,
and in dinoprostone 2.04 

 

±

 

 1.0 (range 0.25–8) hours
after insertion of drug (

 

P

 

 

 

=

 

 0.46).
Initial cervical Bishop score was 3.8 

 

±

 

 1.3 in group I
and 3.8 

 

±

 

 1.1 in group II, which increased to 6.76 

 

±

 

 2.1
and 5.9 

 

±

 

 1.2 after 6 h in group I and group II, respec-
tively. Therefore, the mean improvement in the Bishop
scores were by 2.98 

 

±

 

 2.57 and 2.05 

 

±

 

 1.83 in group I
and II, respectively, which were statistically significant
in both groups (

 

P

 

 < 0.001 in group I, and 0.001 in group
II). The rise in Bishop score was greater in group I ver-
sus group II, this difference was also statistically sig-
nificant (

 

P

 

 

 

=

 

 0.04). Detail of Bishop scores is depicted in
Table 2.

Need of oxytocin augmentation and occurrence of
uterine hyperactivity are depicted in Table 3. Need for
oxytocin to argument uterine activity was significantly
less in group I, 10 (16.6%) versus 47 (78.3%) in group II
(

 

P

 

 < 0.001).
More patients had abnormal fetal heart pattern in

the misoprostol group, 10 (16.6%) compared with the
dinoprostone group, 3 (4.9%), although this was not
statistically significant (

 

P

 

 

 

=

 

 0.14). There was no differ-
ence in the incidence of meconium passage 6 (10%) in
each group. In the misoprostol group, out of 10 fetal
heart abnormalities six occurred in the first stage and
four in second stage. Out of 6 cases of first stage fetal
heart abnormality, 5 cases had CS whereas among

 

Table 1

 

Indications for induction of labor

Misoprostol Dinoprostone
(

 

n

 

 

 

= 

 

60) (

 

n

 

 

 

= 

 

60)
No. (%) No. (%)

Dimished fetal movement 12 (20) 16 (26.7)
Oligohydramnios 15 (25) 14 (23.3)
Postdatism 6 (10) 6 (10)
Pregnancy induced hypertension 9 (15) 12 (20)
Intrauterine growth retardation 6 (10) 5 (8.3)
Diabetes mellitus 5 (8.3) 4 (6.7)
Bad obstetric history with poor

biophysical profile
5 (8.3) 3 (5)

Carpel tunnel syndrome 1 (1.7) –
Fetus with bilateral hydronephrosis 1 (1.7) –

 

Table 2

 

Bishop score before and after induction

Misoprostol Dinoprostone

 

P

 

-value

Initial Bishop score 3.8 

 

± 

 

1.3 3.8 

 

± 

 

1.1 1.00 (NS)
Bishop score after 6 h 6.76 

 

± 

 

2.1 5.9 

 

± 

 

1.2 0.003 (S)
Difference in two Bishops 2.98 

 

± 

 

2.57 2.05 

 

± 

 

1.83 0.04 (S)
(its statistical significance) (

 

P

 

 

 

= 

 

0.001) (

 

P

 

 

 

= 

 

0.001)
Bishop score at ARM 8.16 

 

± 

 

1.7 8.5 

 

± 

 

1.6 0.52 (NS)

 

NS, statistically not significant; S, statistically significant.

 

Table 3

 

Outcome in two groups

Misoprostol
(

 

n

 

 

 

= 

 

60)
Dinoprostone
(

 

n

 

 

 

= 

 

60)

 

P

 

-value

Onset of uterine contraction after
initiation of therapy (h)

2.03 

 

± 

 

1.3 2.04 

 

± 

 

1.9 0.46

Need of oxytocin 10 (16.6%) 47 (78.3%) <0.001
Tachysytoly 1 (1.3%) 0 (0%) 1.00
Induction delivery interval (h) 12.89 

 

± 

 

6.5 18.01 

 

± 

 

8.4 <0.01
Induction and vaginal delivery

interval (h)
12.8 

 

± 

 

6.4 18.53 

 

± 

 

8.5 <0.01
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4 cases of second stage of fetal heart abnormality only
one had CS.

There was no difference in fetal weight in the two
groups, 2.8 

 

±

 

 0.4 and 2.77 

 

±

 

 0.4 in group I and II,
respectively. The mean induction to delivery interval
was 12.89 

 

±

 

 6.5 h in misoprostol group and 18.01 

 

±

 

8.4 h in disoprostone group (

 

P

 

 

 

=

 

 0.016). In cases where
vaginal delivery occurred, induction delivery interval
was 12.8 

 

±

 

 6.4 versus 18.53 

 

±

 

 8.5 (

 

P

 

 

 

=

 

 0.001) in group I
and II, respectively. More women delivered within
12 h in group I, 52.5% versus 35% in group II (

 

P

 

 

 

=

 

 0.45),
but the difference was not statistically significant.

Cesarean section rate was higher in misoprostol
26.6% compared with 15% in dinoprostone group,
although it was not statistically different. A higher pro-
portion of CS occurred for fetal distress (fetal deceler-
ation and meconium passage) in misoprostol than
dinoprostone 13.3% versus 6.6%, but for cervical fac-
tors there was no difference (6.6% 

 

vs 5%, respectively).

Discussion

There have been an increasing number of published
reports of misoprostol use for the purpose of cervical
ripening and induction of labor with varying regimens
and doses. Doses used have ranged from 25 mg to
200 mg at 2–4 hourly intervals. Higher incidence of
tachysystole is reported with repeated doses.5 Repeti-
tive medication may have a cumulative effect, so in our
study we decided to give 50 mg of misoprostol at 6-
hourly intervals instead of 2–4 hourly and compared
this with dinoprostone, which was also repeated at 6-
hourly intervals.

Mean Bishop score obtained 6 h after administration
of initial dose was greater in the misoprostol group
than in the dinoprostone group (P = 0.04). Other stud-
ies where 3-hourly 50 mg of misoprostol insertion was
compared with 6-hourly dinoprostone, the difference
in Bishop score in two regimens was not statistically
significant.5 Our results indicate that instead of repeat-
ing the dose at 3–4 h, it is better to wait for 6 h like a
PGE2. The Bishop score improves and hence efficacy is
not sacrificed and complications, like tachysystole and
hyperstimulation, are definitely reduced. Tachysystole
was reported up to 30–70% and hyperstimulation 7–8%
with 50 mg misoprostol at 3–4 h intervals.2,5 Tachysytole
of 1.8–8.3% was reported even with 2–4-hourly 25 mg
doses.6,7 We had only one case of tachysystole (1.6%)
and no case of hyperstimulation. However, reports
with 50 mg misoprostol at 6-hourly intervals has dem-
onstrated tachysystole ranging from 5.8% to 26.5%8–10

but efficacy was maintained with 6-hourly 50 mg of
misoptostol, whereas 25 mg 6-hourly showed a loss of
efficacy.11 In most of the cases tachysystole occurred
after the second dose so it can be attributed to short
interval of dosages, and 6-hourly intervals appear to be
a better choice than early repeated dosages.

There was significant difference in the use of oxyto-
cin augmentation between the two groups (16.6% in
misoprostol and 78.3% in dinoprostone (P < 0.001)).
The same trend was reported in previous studies also,
33.8% versus 63.7%, when 50 mg 3-hourly was used,5

and 21% versus 47% when 50 mg 4-hourly was used.12

Even with 25 mg 2-hourly interval, oxytocin require-
ment was less for misoprostol than dinoprostone,
44.4% versus 87.9%.6 The reduced need of oxytocin by
two-thirds was reported after 50 mg of misoprostol 8-
hourly versus dinoprostone 8-hourly.13

We found that mean induction delivery interval was
12.89 ± 6.5 h in misoprostol whereas in dinoprostone it
was 18.01 ± 8.4 h, this difference was statistically sig-
nificant (P = <0.01). Therefore, induction to delivery
time was reduced by up to 6 h in the misoprostol
group. Reduction has been reported 8 h in primi-
gravida, and 6 h in multigravidas.12 Recently, even
reduction of up to 12 h was reported with 50 mg of vag-
inal misoprostol.14 Thus, about 30–40% reduction in
time was seen in misoprostol as compared to the PGE2

group.15 Less repeated dosage was required with mis-
oprostol and more misoprostol group cases delivered
within 12 h, although this difference was not statisti-
cally significant in the two groups. Greater efficacy in
vaginal delivery within 12 and 24 h was reported with
vaginal misoprostol as compared to dinoprostone in
other studies also.16

In our study fetal bradycardia or deceleration in
labor was found more in misoprostol group, 16.6% ver-
sus 5% in dinoprostone group, but it was not found to
be statistically significant (P = 0.14). There was higher
incidence, although not statistically significant, for CS
in misoprostol group (26.6%) compared with dinopro-
stone (15%) (P = 0.47). Increased CS in the misoprostol
group occurred for fetal distress and cephalopelvic
disproportion but not for failed induction or arrest in
cervical dilatation. However, 26.6% CS rate for miso-
prostol group is consistent with institutional CS rate of
25–30%. Being a tertiary referral center we take only
high-risk pregnancies. In the misoprostol group vagi-
nal delivery occurred in 73.3% cases, which is slightly
higher than other studies (48.3–70%), but in our study
incidence of vaginal delivery was less in the misopros-
tol group than dinoprostone whereas it was reported
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more or equally in the misoprostol groups of other
studies.8,12,17 Yet, increased CS rate for fetal distress
after misoprostol was reported by some.16

Misoprostol 50 mg 6-hourly is an effective induction
agent with no maternal adverse effects, such as hyper-
stimulation or uterine rupture. The need for repeated
doses as well as the requirement of syntocinon aug-
mentation is less. The induction delivery interval is
shorter. The cost benefit from administration of miso-
prostol is evident; 50 mg misoprostol is 20 times
cheaper than dinoprostone. Syntocinon administration
includes the cost of intravenous infustion, which fur-
ther saves costs. Not only is it cost saving, but miso-
prostol has a good shelf-life. Oxytocin administration
has the complication of IV infusion and patients
become non-ambulatory. Therefore, overall, misopros-
tol 6-hourly is a better option than dinoprostone 6-
hourly.

There is a need for larger studies to investigate the
dosage regimen of 6-hourly misoprostol.
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