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Summary

The rate of Cesarean Section for failed induction of labor and maternal and fetal

compilations are high when labor is induced in a nulliparas women with an unripe
cervix by amniotomy and oxytocin infusion. Prostaglandins (PG) in different forms
have been used for ripening the cervix with an aim of reducing these problems. A
prospective randomized trial was performed on one !1Undred primigravid women
between 37 and 42 weeks of gestation with singleton pregnancy, cephalic presentation
and unfavorable cervix (Modified Bishop Score S 5) in the department of Obstetrics
& Gynaecology ofInstitute of Postgraduate Medicine & Research from 1st May 1996
to 30th April 1997.In this study the efficiency of prostaglandin E2 intracervical.(PGE2
IC) gel in induction ofIabor in a group of primigravid women with unripe cervix was
assessed and compared with another group with similar characteristics using oxytocin
infusion and artificial rupture of membrane (ARM). The Modified Bishop Score
(MBS), interval between IOL and onset of labor and the duration of labor after

insertion of PGE2 gel was significantly different from those of oxytocin infusion group.
But the Apgar Score at 1 & 5 min had shown no statistically significant difference. Any
significant difference could also not be detected in the mode of delivery between the
two induction group. The proportion of emergency Cesarean Section (CS) was high in
the oxytocin infusion group than that of in the prostaglandin group. There was also no
significant difference regarding the acceptability of both the induction methods.

Introduction

Induction oflabor (IOL) is an obstetric procedure

designed to pre-empt the natural process of labor

by initiating its onset artificially. When both the

fetal and maternal conditions are satisfactory,

pregnal1cy is allowed to continue and spontaneous

labor usually occurs at ornear term. The necessity
of induction of labor may arise in conditions

where mother and the fetus both are in danger if
the pregnancy is continued. The choice between

cesarean section and IOL depends on maternal
condition, fetal condition, period of gestation,
cervical ripening and dimensions of bony pelvis.
When labor is induced in an unripe cervix,
maternal and fetal complications increase. The
rate of cesarean section for failed induction of

labor is quite high when labor is induced with
amniotomy and oxytocin infusion in nulliparas
women with a poor cervical score. I Increased
knowledge of the physiology of spontaneous
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labor explores the better methods of initiating
and controlling labor.Casey &Macdonald(1986)
concluded that increased synthesis of
prostaglandin E2 (PGE2) in amnion is the key
event in the onset of labor.2

PGE2 is thought to increase the collagenolytic
activity of cervical tissue but it has little effect
onthemetabolismofproteoglycans.3Anincreased
synthesis of prostaglandins within the uterine
compartment, especially in the decidua and fetal
membranes is likely to be responsible for the
onset of labor.4So, to induce cervical ripening
and labor, the use of prostaglandin is justified to
foreshorten a normal physiological process using
physiological substances in physiological
amounts. PGE2 is more potent for IOL and the
incidence of side effects are lower than that of

PGF2<x.Prostaglandins have been used in the
formof vaginal pessariess,6,7and gelsx.9topromote
cervical ripening during the process of IOL.
Several studies performed indeveloped countries
show the advantages of using vaginal
prostaglandins over intravenous oxytocin. Apart
from lowerrate of failed IOLandcesarean section

PG. have the ability to reproduce many features
of spontaneous labor. 11I.1 I

This study was aimed to assess the efficacy of
local application of prostaglandins in cases of
unfavorable cervical state. The acceptability of
this new method of lOL in pregnant population
of Bangladesh was also measured.

Materials and methods

A randomized clinical trial was performed on
one hundred primigravid women between 37 and
'42 weeks of gestation with cephalic presentati~n
of singleton pregnancy and unfavorable cervix
[Modified Bishop Score (MBS) ~S] in the
department of Obstetrics & Gynaecology of
Institute of Postgraduate Medicine & Research
during the period between Ist May 1996& 30th
April 1997.Cases withcardiopulmonarydiseases,

December 1997

history of operation on the uterus, major degre~
of cephalopelvic disproportion,pre-existing fetal
distress and ruptured membranes were excluded
from the study.

The methods of IOL were explained to the
pregnantwomenand onlythose,whovolunteered,
were finally selected for the study. Informed
consent was taken from every respondent.

A formalassessmentof the'cervixwas performed
around 8 AM on the day of induction before
starting the cervical priming. MBS was assessed
by giving a score of 0-2 points based on position,
length, dilatation and consistency of the cervix
a~dstationof the fetal head. Selected participants
wererandomlyallocatedtotwodifferent treatment
procedure; SOreceivedPGE2IC gel& SOreceived
intravenous oxytocin infusion.

-IOL was performed around 8 AM inserting SOO
Ilg PGE2 IC gel from a prefilled syringe after
exposing the cervix with a Cuscos speculum.
Following the insertion of PGEzIC gel, the fetal
heart rate (FHR) and uterine activities were
monitored for at least half an hour by
cardiotocography (CTG). Afterwards maternal
condition, fetalcondition, uterine contraction and
cervical changes were monitored at regular
intervals. If labor pain did not occur within the
next 4 hours, the cervical score was reassessed
around 1200hours.With cervical score> S,ARM
was carried out. With cervical score <S, a second

dose of the same agent was inserted. The fetal
heart rate and uterine activity were monitored as
described before. Four hours after the insertion

of the second PGE2intracervical gel, the patient
was reviewed. If the patient was in labor with
painful uterine contractions of I in 3 minutes or
mere and/or if the cervix was effaced and dilated
more than 3 cm, labor was allowed to continue
and ARM was performed. If the patient was not
io labor she was kept under observation. Those
who were not in labor by the next morning (8
AM) i.e.24hours after the firstPGE2intracervical
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gel insertion labor was induced by ARM and
oxytocin titration after assessing the cervical
score. In all cases if the subsequent progress
of labor was poor, uterine contractions were
augmented by oxytocin infusion.

In the oxytocin group ten iu of oxytocin was
added to each 500 ml of Hartman solution. All

oxytocin infusions were started as an infusion
rate of 3 mu/min and doubled after every 30
minutes until the frequency of contractions
reached 4 in 10 minutes, upto a usual maximum
dose of 48 mu/min. FHR and uterinecontractions

were monitored closely. The cervical score at the
time of surgical induction was noted. Vaginal
examinations were performed every three to four
hours or as necessary.

Information were collected from both the

treatment group on sociodemographic
characteristics, medical & obstetrical history,
clinical examination findings, outcome of labor
and were recorded on computerized coding
sheets. Failed induction of labor wasdiagnosed
if a woman was not in established labor after a

well conducted trial of labor (3 consecutive
vaginal examination 3-4 hours apart). Data were
analyzed usin'gSP.SSsoftware package.

Results

The trial was startedwith onehundred respondent
but two were excluded, because, respondents
were willing to have cesarean delivery. Fourt)'
nine women in both the treatment group
completed the study. The mean maternal age
(23.87 vs. 23.89)years, period of gestation (40.53
vs. 40.58) weeks and fetal birth weight (2.85 vs.
2.9) Kg in PGE2IC gel and oxytocin group did
not show any significant difference.Maximum
women were induceddueto prolongedpregnancy
(table-I). Hypertension & growth retardation
were also significant causes of IOL.

The Modified Bishop Score, interval between
IOL and onset of labor and the duration of labor

after insertion of PGE2 gel was significantly

shorter from those of oxytocin infusion_group
(table-II). But the Apgar Score at j &.5 min had
shown no statistically significant difference.

Table-I: Indicationsfor induction of labor

Indication for induction PGE2ICgel
(N =49)

Oxytocin
infusion
(N =49)

'9(18.4)Hypertension in pregnancy/
Preeclampsia
Prolonged pregnancy
IUGR
Others

I I (22.4)

17(37.7)
15 (30.6)
6 (12.2)

22 (44.9)
9 (18.4)
9 (18.4)

* Percentage is given within parenthesis

Table-II: Comparison of outcome variables in
prostaglandin and oxytocin groups

In case of sixty three percent of patients PG was
needed to insert once and in 36.74% twice for

induction of labor.Two women of prostaglandin
group had emergency cesarean section due to
fetal heart abnormalities shortly after IOL.
Thirty fiveofthe remaining47 women developed
spontaneous labor, 12 needed ARM and
oxytocin infusion after cervical priming for
establishment of labor. In addition to that, 6
women needed acceleration of labor by
oxytocin. Out of 49 oxytocin infused women
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Sl. Outcome PGE21Cgel Oxytocin P value
No. group group

mean(SD) mean(SD)

I. Mean cervical 7.57(1.58) 6.04(.79) <0.05
score

2. Interval between 5.36(3.63) 7.97(2.15) <0.05
IOL & onset of
labour

3. Duration of 7.29(1.94) 9.13(1.81) <0.05
labour

4. Apgar score at 7.75(1.1) 7.18(1.2) >0.05
1 min

5. Apgar score at 9.51(1.0) 9.26(1.1) >0.05
5 min
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labor was established in 40. Among the PGE2

gel group 41 had vaginal delivery (including 9

instrumental vaginal delivery). Any significant
differences could not be detected in the mode of

delivery between the two induction group (table-

III). But the proportion of cesarean delivery in

the PGE2 gel group is almost half of that of

oxytocin group. Instrumental assistance were

needed for prolong second stage of labor (6 vs.
3), fetal heart abnormalities (2 vs. 2) and other

reasons (I vs. 0) in both the PGE2 IC gel and

oxytocin group. Indications for emergency
cesarean section in both the induction ( PGE2 IC

gel & oxytocin) group were failure of progress of
labor (3 vS.l), failed induction (0 vs.9) and fetal
heart abnormalities (5 vs. 4). There was no

significant differences regarding the acceptability
of both the induction methods (table IV).

Table-III: Mode of delivery in the PGE2IC gel and
oxytocin infusion group

* Percelllage is given within parenthesis

Table-IV: Women's opinion regarding acceptability
of both l1lethod.~

Women's Opinion PGE2ICgel
(N =49)

16(32.7)

17(34.7)

II (22.4)

5(10.2)

Oxytocin
(N =49)

22(44.9)

19(38.8)

4(8.2)

4(8.2)

Recommendable

Acceptable

Unsatisfactory

No answer

* Percentage is given within parenthesis

December 1997

Discussion

In this study, most of the women were induced
due to prolonged pregnancy in both the groups.
Hypertension & growth retardation were also
significant causes of IOL. In a similar type of

study, performed in the National University
Hospital of Singapore, it was seen that the main

indication of IOL was hypertension in pregnancy
(27.8% in oxytooin and 40%' in prostaglandin
group)andposttermpregnancy(12.2%inoxytocin
and 23.0% in prostaglandin group)"I.

The prostaglandin's, particularly PGE2, can
produce effective improvement of cervical ~tate
io cases of unripe cervix by reproducing the
events of pre-labor. After the insertion of
prostaglandins there is characteristic frequent
low.-amplitude uterine contractions. These are
usually not felt by the patient and continue for
3-4 hours. In this study the improvement of
MBS after insertion of prostaglandin was
statistically significant than the improvement
byoxytocininfusion(p<0.05). Thestudyconfirms
that inprimigravidaewithvery low Bishopscores,
a regimen of 500 Ilg of PGE2IC gel followed by
a second similar dose of the same preparation, if
necessary provides a satisfactory outcome. In
the PGE2IC gel group there was no failure of
IOL although 12 (25.53%) of these women
needed ARM and oxytocin infusion after
cervical priming to develop uterine contraction.
This indicates that the unripe cervix in a
primigravida 'should not be regarded as
uninducible. In the oxytocin group there was
failure of induction of labor in 9( 18.36%)cases.

The interval between IOL and the onset of labor

was significantly shorter in the prostaglandin
group than the oxytocin group. This regime
may be indicated when the delivery is needed
within a short time.The proportion of emergency
cesareandelivery was high in theoxytocin group,
though the difference in the mode of delivery
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Mode of delivery PGE2ICgel Oxytocin
(N =49) infusion

(N =49)

Normal Vaginal 32 (65.3) 30(61.2)
delivery

Vacuum 4(8.2) 5(10.2)

Forceps 5(10.2)

Emergency Cesarean 806.3 ) 14(28.6)
Section
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between two induction group is not statistically
significant. In a prospective study a single dose
of 0.5 mg POE2gel was given intracervically to
97 women with low Bishop score revealed a
lower proportion of cesarean section.11 The
endocervical administration of PO E2gel was
well tolerated and systematic PO E2effects were
minimal12.All this suggest that POE2IC gel is a
suitable regime with a lower percentage of
cesarean delivery.

The acceptability did not show any significant
difference. This new method of IOL by POE2

IC gel was not regretted by the women. Itdidn't
need any intravenous infusion and there was no
limitation of mobility.

Use of combination of artificial rupture of

membrane (ARM) and oxytocin infusion in

cases of IOL with good cervical scores provides
a favorable outcome of labor with a lower cost.I

Apparently induction of labor with oxytocin is
cheaper considering the expense of medication
(Tk. 300 per one application versus Tk. 80 per
500 ml of oxytocin infusion). But in primigravid
women with unfavorablecervix, oxytocinregime
due to it's related higher rate of cesarean
section make the overall cost of treatment

expensive (including longhospitalstay,operation
cost, medicine cost and others). With the recent

availability of effective gel preparations the
success rate of IOL by prostaglandins are

improving. And thus, this may be a cost effective
method.

Well designed clinical trial with a bigger sample
size should be carried out to assess the safety,

efficacy and acceptability of new induction
method. It can be recommended for use only by

the experienced obstetrician, with close
monitoring and in places where facilities for
cesarean section are available.
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