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OBJECTIVE: To compare the safety and effectiveness of vag-
inal with oral misoprostol for induction of labor.

METHODS: A total of 107 women with clinical indication
for induction were randomly assigned to receive oral or
vaginal misoprostol. Doses of 100 �g of oral or 25 �g of
vaginal misoprostol were given every 3–4 hours. If cervical
ripening or active labor did not occur, repeated doses of
oral (100–200 �g) or vaginal (25–50 �g) were given until
labor was established.

RESULTS: Fifty-nine women received oral misoprostol,
and 48 received vaginal administration. Delivery time was
similar for the vaginal and oral arms (1074 � 488 minutes
versus 930 � 454 minutes, P � .11). Parity was significantly
different (P � .04) for the vaginal and oral groups. The
cesarean delivery rate was similar for the vaginal and oral
arms (17% versus 15%, P � .72). The number of medica-
tion administrations was consistent between groups. Birth
weight was not different for patients in the control and
treatment groups (vaginal 3281 � 507 g versus oral 3359 �
541 g, P � .44). Chorioamnionitis and tachysystole were
comparable for the oral and vaginal groups. There was no
statistical difference in neonatal outcomes. Similar propor-
tions of infants were admitted to the well baby nursery and
intermediate care nursery.

CONCLUSION: These findings indicate that, in a closely su-
pervised hospital setting with adequate monitoring, oral
misoprostol has the potential to induce labor as safely and
effectively as its vaginal analogue. (Obstet Gynecol 2002;
99:1044–8. © 2002 by the American College of Obstetri-
cians and Gynecologists.)

The search for the ideal agent, timing, and dosage inter-
val to convert an unfavorable cervix to one receptive to
delivery is an ongoing process. Attention has focused on
prostaglandins as effective pharmacologic adjuncts to
induction. Prostaglandin estradiol (PGE2) is an agent
that has been shown to have utility in promoting cervical
ripening and labor initiation. Dinosprone is currently the
only medication specifically approved by the Food and
Drug Administration for this purpose. Although effec-
tive, these agents are expensive and require refrigeration.

Because of these issues, the search for alternatives of
more cost-effective cervical ripening has continued. One
agent that has become intensely investigated is misopros-
tol, a PGE1 analogue. Misoprostol has been approved
for the treatment of pepetic ulcers. Initial studies attested
to misoprostol’s uterotonic abilities, and intravaginal
application was successfully used to terminate first- and
second-trimester pregnancies.1,2 The first investigations
using misoprostol in cervical ripening and cervical induc-
tion came from South America. Subsequent studies
showed intravaginal misoprostol comparing favorably
with other commonly used induction agents, including
prostaglandins and oxytocin.3–13 Misoprostol compares
favorably with the currently approved agent dinopros-
tone in expense and storage requirements. The optimal
dosing regimen, timing, and route of administration
remain the focus of ongoing research.14–16 Although
vaginal application of misoprostol has been validated as
a reasonable means of induction, there is patient resis-
tance to the digital exams necessary for placement of the
agent. We designed this randomized trial to compare the
safety and effectiveness of vaginal misoprostol with oral
misoprostol for induction of labor.

MATERIALS AND METHODS

The study was conducted between June 1998 and June
1999 at R.E. Thomason General Hospital in El Paso,
Texas. Institutional Review Board approval was ob-
tained, and each participant signed an informed consent
form. Annually, the hospital performs an average of
5000 deliveries of predominantly Hispanic women living
in this border city. El Paso is located in the western tip of
Texas, bordering on Mexico and New Mexico. El Paso
and Ciudad Juarez form the largest border community
on the US-Mexico border. The current population for
the binational metropolitan area is estimated to be about
2 million. The Hispanic population for El Paso county
was reported to be 73.5% in 1996.

Patients were eligible for inclusion if they presented
with indications for induction and a single live fetus older
than 37 weeks’ gestation in cephalic presentation and no
contraindication to vaginal delivery. Patients with previ-
ous uterine surgery, known prostaglandin hypersensitiv-
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ity, three or more contractions per 10 minutes, nonreas-
suring fetal heart tracings, and those with vaginal birth
contraindications were excluded from participation.

Before the initiation of the study, computer random-
ization was performed. A series of consecutively num-
bered opaque envelopes with each envelope containing
an even or odd number was generated. Even numbers
indicated oral treatment, and odd numbers indicated
vaginal assignment. Sealed envelopes were available to
the attending physician at the labor and delivery unit.
After the rationale for induction was reviewed and ap-
proved and cervical examination confirmed a Bishop
score of less than 5,17 consent was obtained. The sealed
envelope in turn indicating oral or vaginal treatment was
then opened. Patients in the oral group were initially
given 100 �g of misoprostol orally. This was repeated
every 3–4 hours until the occurrence of progressive
labor (as evidenced by a Bishop score of 7 or more), a
contraction pattern of three every 10 minutes, and evi-
dence of fetal intolerance or delivery. If an insufficient
response was noted with the first application, the physi-
cian managing labor had the discretion to increase sub-
sequent doses to 200 �g. The physician made decisions
regarding pain amelioration, rupture of membranes, and
the need for oxytocin augmentation once active labor
was achieved. All study inductions were done with con-
tinuous monitoring of uterine contractility and fetal
heart rate. Fetal heart rate tracing was according to the
caregiver’s interpretation. Patients in the vaginal group
received 25 �g of misoprostol placed at the posterior
fornix using water as a lubricant. The need for repeated
dosing in this group was managed by the same consid-
erations as with the study group. The physician manag-
ing labor had the option of increasing subsequent vaginal
doses to 50 �g.

The primary outcome measurement was the time
from induction initiation to vaginal delivery. Secondary
outcome variables included fetal status (as evidenced by
Apgar scores, presence of meconium, or admission to a
neonatal intensive care unit) and the mode of delivery.
Cord artery acid-base values were not measured. Data
were analyzed using SPSS-PC� (Statistical Package for
the Social Sciences, Chicago, IL) programs. Differences
for continuous and categoric variables were analyzed
using the t and �2 tests. Because parity was different
between groups, the Mantel-Haenszel �2 test was con-
ducted. Assuming an induction interval mean from onset
to delivery of 12 � 4 hours, 45 women were required in
each arm to detect with 80% power a 20% difference in
means between groups given a significance level of
0.05.10

RESULTS

A total of 107 women were enrolled in the study. Fifty-
nine women were assigned to oral misoprostol and 48 to
vaginal administration. Table 1 displays induction indi-
cation for the oral and vaginal groups. Parity was signif-
icantly different (P � .04) for the vaginal and oral
groups. After adjusting for parity, no significant differ-
ence between groups was found in mode of delivery
(Table 2). The cesarean delivery rate for the vaginal and
oral arms (17% versus 15%, P � .72) was consistent with
the institutional rate of 17%.

Nulliparous women receiving oral misoprostol were
twice as likely to need assistance in delivery. Of the 33
nulliparous participants undergoing oral induction, four
of 33 (13%) required forceps or vacuum, whereas seven
(21%) underwent cesarean delivery. Five cesarean deliv-
eries were needed for arrest of labor in the active phase
and two were for nonreassuring fetal heart tracings. One
infant (in the arrest of labor in the active phase) went to
the intermediate care nursery for neonatal depression
but subsequently did well. All the others had normal
Apgar scores and newborn evaluations. Nulliparous par-
ticipants who received vaginal misoprostol demon-
strated less need for obstetric intervention. Of the 36

Table 1. Induction Indication

Indication
Vaginal

(n � 48)
Oral

(n � 59)

Postdates 18 (49) 19 (51)
Rupture of membranes 14 (50) 14 (50)
Preeclampsia 6 (37) 10 (63)
Oligohydramnios 6 (46) 7 (54)
Nonreactive fetal heart tracing 1 (17) 5 (83)
Intrauterine growth

retardation
1 (33) 2 (67)

Diabetes 1 (50) 1 (50)
Other 1 (50) 1 (50)
Data are presented as n (%).

Table 2. Parity and Mode of Delivery in the Vaginal and
Oral Misoprostol Groups

Vaginal
(n � 48)

Oral
(n � 59) P

Parity .04*
Nulliparous 36 (75) 33 (56)
Multiparous 12 (25) 26 (44)

Mode of delivery .72†

Spontaneous vaginal 37 (77) 43 (73)
Vacuum 3 (6) 5 (8)
Forceps 0 2 (3)
Cesarean 8 (17) 9 (15)

Data are presented as n (%)
* �2.
† Mantel-Haenszel �2.
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participants, one (3%) required instrumental delivery,
and five (14%) required cesarean delivery. Three cesar-
ean deliveries were for nonreassuring fetal heart tracings
and two were for arrest of labor in the active phase.
Although one of the infants initially went to the intermedi-
ate care nursery for respiratory insufficiency, all subse-
quently did well.

A reversal pattern was seen when multiparous pa-
tients were evaluated: a vaginal birth was three times
more likely with the oral study arm of the investigation.
Outcomes of labor including the number of administra-
tions did not show a significant difference. The number
of medication administration was similar in the vaginal
and oral groups (1.8 � 1.0 versus 1.5 � 1.5, P � .17);
however, multiple doses of misoprostol to produce
desired effects in cervical ripening were used in some
patients. A cumulative maximum of 225 �g intra-
vaginally and 800 �g orally was used in patients who
were especially refractory to labor induction. Although
greater levels of misoprostol demonstrated an increased
tendency to uterine tachysystole, no difference was seen
between the oral and vaginal study arms. Meconium
was reported to be higher in the oral arm when com-
pared with the vaginal treatment (15% versus 6%, P �
.07). However, this difference did not approach statisti-
cal significance (Table 3). Other neonatal outcomes in-

clud-ing Apgar scores, birth weight, and neonatal infec-
tion did not show a significant difference. Similar propor-
tions of infants in both groups were admitted to the well
baby nursery and intermediate care nursery (Table 4).
The study was well tolerated by the maternal partici-
pants.

In the oral arm, one woman had an atonic uterus that
responded to methergine administration, whereas an-
other had a retained placenta. In the vaginal group, one
woman had a wound seroma at the cesarean incision site.
None of these sequelae can be attributed to the use of
misoprostol. Two infants in the control arm had Apgar
scores less than 7 at 5 minutes. Both were unassisted
vaginal deliveries: the first had an Apgar score of 5 at 5
minutes, which improved to 7 at 10 minutes. The infant
went to the intermediate nursery for respiratory distress
and did well. The second was diagnosed with neonatal
depression and had an Apgar score of 6 at 5 minutes and
8 by 10 minutes. This infant was also initially admitted to
the intermediate care nursery and subsequently did well.
Of the two infants in the vaginal group who went to the
intensive care nursery, one was for observation after a
difficult shoulder dystocia and the other was for respira-
tory distress. Both had uneventful courses and were
discharged in stable condition.

Table 3. Outcome of Labor in the Vaginal and Oral Misoprostol Groups

Vaginal
(n � 48)

Oral
(n � 59) P

Induction initiation to vaginal delivery (min) 1074 � 488 930 � 454 .11*
Number of administrations 1.8 � 1.0 1.5 � 0.9 .17*
Use of pitocin to augment labor 43 (89) 47 (79) .31†

Postpartum maternal complications 2 (4) 1 (2) .30†

Meconium 3 (6) 9 (15) .07†

Choriamnionitis 4 (8) 3 (5) .66†

Data are presented as mean � standard deviation or n (%).
* Student t test.
† Mantel-Haenszel �2.

Table 4. Neonatal Outcome in the Vaginal and Oral Misoprostol Groups

Vaginal
(n � 48)

Oral
(n � 59) P

Apgar �7 at 5 min 2 (4) 0 .08*
Birth weight (g) 3281 � 507 3359 � 541 .44†

Neonatal infection 8 (17) 5 (8) .32*
Fetal intolerance of labor/tachysystole 4 (8) 4 (7) .85*
Admission to special care neonatal unit .34*

Well baby nursery 34 (71) 45 (76)
Intermediate care nursery 11 (23) 14 (23)
Intensive care nursery 3 (6) 0

Data are presented as mean � standard deviation or n (%).
* Mantel-Haenszel �2.
† Student t test.

1046 Hall et al Oral Misoprostol for Induction OBSTETRICS & GYNECOLOGY



DISCUSSION

Previous studies on the efficacy of oral misoprostol have
used different dosing regimens with varying degrees of
effectiveness. The results obtained in this study indicate
that an initial oral application of 100 �g of oral misopros-
tol is similar in terms of efficacy and safety to an initial
vaginal dose of 25 �g. The consensus of researchers’
initial dose of 50 �g of oral misoprostol indicates less
effective and longer induction time, presumably because
of the previously mentioned “first-pass effects.” Kwon et
al,18 Bennett et al,19 and Wing et al20 reported less
effective inductions, whereas Windrim et al21 found a
50-�g oral dose to be equally as effective in inducing
labor as a 50-�g vaginal dose. In a study that used an
initial dose of 200 �g of oral misoprostol, Carlan et al22

reported similar efficacy with an initial 50-�g intravagi-
nal application. Although there were no differences in
outcomes, Carlan et al22 reported that the initial dose of
200 �g is associated with a higher frequency of excessive
uterine contractility and intervention. As in our study,
Toppozada et al23 used an initial oral misoprostol dosage
of 100 �g although the vaginal arm differed in that
100 �g was used here as well. Inductions were more
rapid with the vaginal approach, presumably because of
the comparatively large intravaginal dose. Although
there were similar clinical outcomes between the two
arms, the vaginal approach was associated with more
tachysystole and abnormal fetal heart tracings. Oral
misoprostol appears to be a valid addition to the induc-
tion therapeutic armamentarium.

Because of the documented differences in bioavailabil-
ity in oral versus vaginal misoprostol, a larger dose was
used to compensate for the first-pass effects. It may be
that an initial 100-�g dose of oral misoprostol effectively
skirts the Scylla of ineffective induction and the Charyb-
dis of tachysystole. Unlike other studies using smaller
oral doses, the time from induction initiation to vaginal
delivery was not prolonged compared with controls.
This regimen detected no tendency towards the uterine
tachysystole associated with larger misoprostol doses.
There were no significant differences in outcomes be-
tween the oral and vaginal arms of the study. The
perceived difference in delivery modes between nullipa-
rous and multiparous participants in the respective arms
was mentioned for the sake of completeness, and after
statistical analyses the proportions in question did not
approach statistical significance. Potential differences in
rates of choriamnionitis were not seen in this study,
presumably because of the relatively small numbers.
Our findings indicate that, in a closely supervised hospi-
tal setting with adequate monitoring, oral misoprostol
has the potential to induce labor as safely and effectively

as its vaginal analogue. Additional research is needed to
categorically determine the most effective dosing regi-
mens and intervals.
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