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ABSTRACT
Background: Induction of labor is one of the great challenges for obstetric care provider. Misoprostol is used for
induction of labor by various routes with the advantages in being cheap and stable at room temperature and widely
available even in resource-poor settings.
Methods: A randomized controlled study was conducted in the obstetrics and gynecology department of Govt.
Medical College and associated Maharani Hospital, Bastar, Chhattisgarh, India over a period of 1.75 years from
September 2014 to May 2016. Study has comprised of 200 pregnant women admitted in the department for induction
of labor fulfilling the inclusion and exclusion criteria. Data was collected and analyzed by SPSS 16.0. z-test and chisquare test to compare the safety and efficacy of both the routes of misoprostol use for IOL.
Results: There were insignificant differences in number of doses required for induction with satisfactory maternal
and neonatal outcome but shorter (12 hours) induction delivery interval with sublingual Misoprostol induction. Most
of the cases of both the groups were delivered by vaginal route (86% and 62%) within 12 hours of induction(58% and
42%) yet significant (p value < 0.001) number of cases had undergone caesarean in group of vaginal misoprostol
administration (29%) with major indications of meconium stained liquor (3% and 12%) and non assuring fetal heart
rate (1% and 10%).
Conclusions: Although both the routes of induction by Misoprostol are well tolerated by the women with satisfactory
neonatal outcome, sublingual Misoprostol has an added advantage of quicker delivery, less caesarean and ease of
administration indicates better safety and effectiveness.
Keywords: Effectiveness, Induction of labor, Misoprostol, Safety, Sublingual, Vaginal

INTRODUCTION
Induction of labor is defined as the process of artificially
stimulating the uterus to start labor. Obstetrician
recommends the use of induction of labor in
circumstances in which the risks of waiting for the onset
of spontaneous labor are greater than the risks associated
with shortening the duration of pregnancy by induction.
Induction of labor is one of the great challenges in
obstetric care. High risks of both maternal as well as fetal
complications are related to induction of labor. Recent

published data of expectant management versus induction
of labor shows that there is, a significantly elevated risk
for caesarean section (CS) in full time induced
pregnancies, even after controlling for suspected
confounders.1-4
Misoprostol is a prostaglandin E1 analogue, developed
for the treatment and prevention of gastric ulcers. Its
proven efficacy of uterine contractility and cervical
ripening has led to a drug currently being used for
termination of unwanted pregnancy, management of
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incomplete and spontaneous abortions, induction of labor,
augmentation of labor, and treatment of postpartum
hemorrhage (PPH).4 Misoprostol has advantages in being
cheap and stable at room temperature and widely
available also in most resource-poor settings. Misoprostol
is included in the World Health Organization (WHO)
essential medicine list on several indications including
labor induction.4 Misoprostol has been widely studied in
a variety of dosages and routes of administration as an
alternative to oxytocin. Misoprostol offers the advantage
of promoting both cervical ripening and myometrial
contractility.5
Success of induction of labor depends on cervical
ripening. Various methods are available for induction of
labor but the search for the ideal agent, timing, and
dosage interval to convert an unfavourable cervix to one
receptive to delivery is an ongoing process. Attention has
been focused on prostaglandins as effective
pharmacological adjuncts to induction.
Sublingual and vaginal routes have prolonged activity
and possess the greatest bioavailability.6 Benefits of the
sublingual route might include less frequent need for
vaginal examinations, greater freedom of position in the
labor bed, and ease of administration.7
The aim of this study is to compare the previously used
vaginal administration of Misoprostol with sublingual
administration for labor induction regarding induction
delivery interval, maternal and neonatal outcome.
METHODS
A randomized controlled study was conducted in the
obstetrics and gynecology department of Govt. Medical
College and Associated Maharani Hospital, Bastar,
Chhattisgarh, India over a period of 1.75 years from
September 2014 to May 2016. The study population was
200 cases of all pregnant women near term fulfilling the
inclusion and exclusion criteria. These cases were
randomly divided into 2 groups. 100 cases of group A
were induced by sublingual 25 µg Misoprostol while
other 100 cases of group B were induced by 25 µg per
vaginal Misoprostol after informed consent. Misoprostol
administration was repeated every 4 hourly after
assessment if needed.
Inclusion criteria
•
•
•
•
•
•

Singleton pregnancy
Cephalic presentation
Gestational age ≥ 37 weeks
Reactive foetal heart pattern
Bishop score of < 6
Intact or early rupture of membranes (less than 6
hours).

Exclusion criteria
•
•
•
•
•
•

Malpresentations
Previous uterine scar
Placenta praevia, vasa praevia, active genital herpes
Contracted pelvis and cephalopelvic disproportion
Pelvic tumours
Severe medical illness such as asthma, heart disease.

The indications for induction
•
•
•
•
•
•
•

Premature rupture of membrane
Hypertensive
disorders
of
pregnancy
i.e
preeclampsia, eclampsia
Post-dated pregnancy
Oligohydramnios
Foetal growth restriction
Maternal medical illness requiring termination like
DM, chronic hypertension
Intrauterine foetal death.

Progress of labour was monitored by maintaining
partograph along with clinical monitoring of Bishops
score every time before giving Misoprostol, foetal heart
rate and uterine contractions. Any deviation from normal
was dealt with, as and when required accordingly. All
cases were closely watched.
Important outcomes regarding induction to delivery
interval, mode of delivery (vaginal, instrumental,
caesarean), successful induction (4-5 cm of cervical
dilatation with effective uterine contractions within 4
hours of last dose of Misoprostol), foetal heart rate
variation, indication for caesarean section, number of
Misoprostol doses, dysfunctional uterine action (hyper
stimulation and tachysystole) and Misoprostol related
side effects (nausea, vomiting, fever, shivering, headache,
diarrhoea) were noted. Neonatal outcome in terms Apgar
score at one and five minutes, passage of meconium,
cause of NICU admission and neonatal mortality, if any.
Tachysystole was defined as six or more uterine
contractions in 10 minutes. Uterine hyper stimulation was
defined as tachysystole associated with abnormal foetal
heart pattern.
Statistical analysis
Statistical analysis of the data is carried out using
statistical packages for SPSS 16.0 for Windows (SPSS
Inc., Chicago, IL, USA). Continuous and categorical
variables are expressed as mean±SD and percentages,
respectively. Z test for proportion and Chi - square test is
applied to compare between two categorical data.
Students t-test is applied to compare between the two
continuous data. p < 0.5 was considered statistically
significant.
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RESULTS
200 pregnant women admitted in the department for
induction of labour were randomly divided into 2 groups
of 100 cases in each group. In 100 cases 25 mcg
Misoprostol was given sublingually labelled as Group A
and other 100 cases were given 25 mcg Misoprostol per
vaginally labelled as Group B. These 2 groups were
compared and following results were obtained.

Table 3 showed, there was no significant difference in the
doses required for induction but significant number (p
value 0.02) of women delivered within 12 hours of
induction by sublingual Misoprostol (58%) as compared
to vaginal route (42%). Although most of the cases (148
i.e. 74%) were delivered vaginally in both the groups but
significant number of cases undergone caesarean among
Group B (29%) i.e. vaginal Misoprostol administration (p
< 0.001).

Table 1: Demographic variables of both the groups.

Table 4: Indications of caesarean.

Variables
Maternal age
Parity
Gestational age
Bishop score

Group A
23.47±3.32
1.36±0.79
39.95±2.04
3.66±1.1

Group B
23.55±3.68
1.54±0.23
40.33±2.14
3.79±0.83

p value
0.86
0.24
0.19
0.35

Independent t test, p>0.05; not significant.

Table 2: Demographic variables of both the groups.

Indications of caesarean
Failed Induction
Meconium Stained
Liquor (In latent phase)
Non assuring foetal heart
rate
Non progress of labour

Group
A
3 (3%)

Group
B
4 (4%)

p
value
0.70

3 (3%)

12 (12%) 0.015

1 (1%)

10 (10%) 0.005

2 (2%)

3 (3%)

0.65

sz test for two proportions p>0.05; not significant.

Indications of
induction
PROM
Post-dated pregnancy
Preeclampsia
Eclampsia
IUGR
Oligohydramnios
Diabetes type 2
IUD

Group A

Group B

40 (40%)
37 (37%)
12 (12%)
1 (1%)
3 (3%)
2 (2%)
0 (0%)
5 (5%)

33 (33%)
37 (37%)
13 (13%)
3 (3%)
7 (7%)
3 (3%)
2 (2%)
2 (2%)

p
value
0.30
1.0
0.83
0.312
0.193
0.652
0.155
0.25

z test for 2 proportions p>0.05; not significant.

There was no significant difference of demographic
profiles and indications of induction of the cases of both
the groups (Table 1 and Table 2).
Table 3: Outcomes of induction of both the groups.
Outcomes
Group A
Number of doses required
1 dose
11 (11%)
2 doses
78 (78%)
3 doses
10 (10%)
4 doses
1 (1%)
Induction delivery interval
<12 hours
58 (58%)
12-24 hours
26 (26%)
>24 hours
2 (2%)
Mode of delivery
FTND
86 (86%)
LSCS
9 (9%)
Vacuum
4 (4%)
Forceps
1 (1%)

Group B

p value

13 (13%)
76 (76%)
10 (10%)
1 (1%)

0.659
0.727
1
1

42(42%)
18(18%)
2 (2%)

0.02
0.17
1.0

62 (62%)
29 (29%)
6 (6%)
3 (3%)

<0.001
<0.001
0.515
0.312

z test for two proportions, p<0.001 highly significant,
p<0.05 significant.

In our study, total 38 cases had undergone caesarean.
Most of the caesarean (29%) was done among the cases
induced by 25 µg of vaginal Misoprostol with the
indication of meconium stained liquor (12/100) followed
by non-assuring fetal heart (10/100). Significantly higher
number of cases were taken for caesarean because of
occurrence of MSL in latent phase of labor induced by
vaginal route (12%) as compared to sublingual route
(only 3%) as well as 10% fetus of Group B showed non
assuring fetal heart rate in comparison to only 1% in
Group A (p 0.015 and 0.005). While 4% cases of group B
and only 3% cases of Group A underwent caesarean for
failed induction (Table 4).
Table 5 showed, there was no significant difference of
maternal adverse effects of Misoprostol induction
whether it was administered by sublingual route or
vaginal route (p value 0.078) yet we found more cases of
fever and vomiting in Group A while hyperstimulation
and tachysystole was seen in cases of Group B.
Table 5: Maternal adverse effects.
Maternal
adverse effects
Fever
Vomiting
Hyperstimulation
Tachysystole

Group
A
2 (2%)
1 (1%)
0
0

Group
B
1 (1%)
0
2 (2%)
4 (4%)

p Value
Chisquare=6.83
df=3
p=0.078

p>0.05 not significant.

We did not find any significant difference in both the
groups regarding neonatal outcomes (Table 6) in terms of
Apgar score (p value 0.179, 0.703), passage of meconium
(p value 0.744), NICU admissions or neonatal mortality
(p value 0.722).
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Table 6: Neonatal outcome.
Neonatal adverse
Group A
effects
Apgar score at 1 min 6.84±1.16
Apgar score at 5 min 7.27±0.85
Yes
20
Passage of
meconium
No
80
Cause of NICU admission
Hyperbilirubinemia
12
Respiratory distress
0
Meconium aspiration
2
syndrome
Septicaemia
2
PASPH
4
Neonatal mortality
1

Group B

p value

6.57±1.53
7.21±1.01
18
82

0.179
0.743
0.744

14
3
4

0.722

3
4
2

Row 1,2 -independent t test and rest of the rows-s Chi-square
test; p > 0.05 not significant.

DISCUSSION
The search for the ideal agent, timing, and dosage
interval to convert an unfavorable cervix to one receptive
to delivery is an ongoing process. Attention has been
focused on Misoprostol, a synthetic analogue of
prostaglandin E1, widely studied in a variety of dosages
and routes of administration. Vaginal route of
Misoprostol use is extensively studied but limited
literature is available on sublingual route although it is
more convenient for the patient and easy in
administration.7,8 Even in our institute, there was only
vaginal use till now. Therefore, this study was conducted
to compare the safety, efficacy and tolerability of
sublingual versus vaginal Misoprostol for induction of
labor at term. In our study both the groups are similar in
their demographic profile. Mean age of Group A cases
are 23.47±3.32 and of Group B are 23.55±3.68. Most of
the cases are in 20-25 years of age in both the groups
similar to other study.9 Like the study conducted by
Sedigheh A et al, their mean gestational age is also not
different (39.95±2.04 and 40.33±2.14, p value 0.19).
Both the groups have similar pre induction Bishop score
(3.66±1.1 and 3.79±0.83, p value 0.35) as well as
indications of induction. Majority of induction was done
for post-datism followed by premature rupture of
membrane (PROM). Although most of the cases of
PROM were induced by sublingual Misoprostol but this
difference was statistically insignificant (p value 0.30).
There was no significant difference in parity too.10-12
Our study is similar to other previous studies found no
significant difference in the number of doses required for
the induction by sublingual or vaginal route.10,13 On
contrary significantly higher doses are needed for
induction by sublingual Misoprostol in the study
conducted by Ahmed B et al.12 Similar to other studies
conducted previously, most of the cases of sublingual
group were delivered within 24 hours and statistically
significant number of cases of sublingual group delivered

within shorter interval i.e. 12 hours as compared to
vaginal group (58% and 42%, p 0.02) possibly due to
faster action of sublingual route.14,15 Although majority
of cases of both the groups (86% and 62% respectively)
were delivered vaginally but still statistically significant
number of cases of sublingual group (86%) were
delivered vaginally (p value < 0.001) while significant
number of cases had undergone caesarean among the
cases induced by vaginal Misoprostol (29% p value <
0.001). Sedigheh A et al, found maximum delivery in
both the groups by vaginal route (84% and 90%
respectively) but more caesarean delivery in the group of
sublingual Misoprostol administration (14%) as
compared to vaginal Misoprostol (10%) but this
difference was not statistically significant.10 The result of
study of Ahmed B et al and Feitosa FEL et al, showed
much higher rate of caesarean in sublingual group.10,12,13
Similar to our study instrumental delivery was also higher
in vaginal group of Ahmed B et al, study though it was
statistically nonsignificant.12 Result of our study is similar
to the study of Kattan El et al, in relation to more
caesarean in vaginal group of Misoprostol although it was
insignificant (p value 0.747) with possible reason of
variation in sample size.14 Higher caesarean rate in
vaginal Misoprostol administration group was also seen
in the studies of Wing DA et al, i.e. 15% versus 25%
and Bartusevicius et al, i.e. 12 (17%) and 14 (20%)
respectively.16,17 This indicates sublingual route is safer
as compare to vaginal administration.
Most of the caesarean was done for the indication of
meconium stained liquor (3% and12%) followed by nonassuring foetal heart rate (1% and 10%) in both the
groups with significant difference in indication of
caesarean (p value 0.015 and 0.005). Result of our study
was supported by Kattan El et al, where 3/25 cases (12%)
of sublingual group and 4/25 cases (16%) of vaginal
group developed foetal distress as well as 12% and 16%
cases had meconium stained liquor respectively although
these differences were not significant.14 In the study of
Sedigheh A et al, and Zahran et al, fetal distress had the
highest frequency.10,15 Our study found insignificantly
more cases of failed induction and non progress of labor
in vaginal group.
No adverse events as a consequence of tachysystole have
been reported in Group A for induction of labour. In our
study we had 2% case of hyper stimulation and 4% case
of tachysystole in Group B and no case in Group A.
These rates are almost similar to those of Wing DA et al,
1.8% versus 2.8 and of Fisher SA et al, Shetty A et al, 1.6
versus 7.7 in oral and vaginal group respectively. 11,18,19
Both cases of hyper stimulation normal vaginally
delivered after being treated for hyper stimulation. All
cases were managed with left lateral position and oxygen
inhalation and further administration of the drug was
stopped. As well as there was no significant difference in
adverse neonatal outcomes and NICU admissions of both
the groups in aspect of Apgar score at 1 and 5 minutes
and passage of meconium which was also similar to
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previous studies.15,18,20 The reason of higher frequency of
uterine hyperstimulation and tachysystole in vaginal
group is its higher efficacy and bioavailability because of
avoidance of first pass effect of GIT and hepatic enzymes
as well as direct effect on cervix and uterus.21,22 Studies
done previously had similar results regarding no
significant difference in safety of mother as well as fetus
by vaginal and sublingual administration of
Misoprostol.13,14 However, the study of Caliskan E et al,
showed significant number of women of sublingual group
developed tachysystole (p = 0.005) than vaginal group
with similar neonatal outcomes.23

5.

6.

7.

CONCLUSION
8.
From above study we concluded that use of sublingual or
vaginal Misoprostol are similar in favorable maternal and
neonatal outcome but sublingual route is preferable in
achieving more successful vaginal delivery within short
period of induction with minimal failure of induction
(Although it was inconclusive due to small sample size).
Sublingual administration has an added advantage for the
women, particularly to those who were wishing to avoid
multiple vaginal administration. Sublingual Misoprostol
is an effective alternative to vaginal Misoprostol in
induction of labor. More studies and trails are needed to
use sublingual Misoprostol in future for induction of
labor.
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