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ABSTRACT The efficacy, safety and outcome of prostaglandin (PG)E2 was compared with Foley catheter
for labour induction in grand multiparous women. At a hospital in Jordan, 147 women with Bishop score ≤ 5
were randomized to receive 3 mg PGE2 vaginal tablets (n = 75) or 50 mL intracervical Foley catheter (n = 72).
The change in Bishop score was significantly higher in the PGE2 group than the catheter group, and time
from induction to delivery was significantly shorter in the PGE2 group. Significantly more women needed
oxytocin for labour augmentation in the catheter than the PGE2 group and fetal distress was significantly
more frequent. For grand multiparas, PGE2 vaginal tablets may be preferable for ripening the cervix as well
as for labour induction.

Comparaison des ovules de prostaglandine E2 et de la sonde de Foley pour le déclenchement du
travail chez des grandes multipares
RÉSUMÉ L’efficacité, l’innocuité et l’effet de la prostaglandine (PG) E2 ont été comparés avec la sonde de
Foley pour le déclenchement du travail chez des grandes multipares. Dans un hôpital en Jordanie,
147 femmes dont le score de Bishop était inférieur ou égal à 5 ont été randomisées pour recevoir des ovules
vaginaux de PGE2 de 3 mg (n = 75) ou une sonde de Foley intracervicale de 50 mL (n = 72). La modification
du score de Bishop était significativement plus importante dans le groupe de la PGE2 que dans le groupe de
la sonde, et le temps entre le début du travail et l’accouchement était significativement plus court dans le
groupe de la PGE2. Un nombre significativement plus important de femmes a eu besoin d’ocytocine pour
augmenter le travail dans le groupe de la sonde que dans le groupe de la PGE2 et la souffrance foetale était
significativement plus fréquente. Chez les grandes multipares, les ovules vaginaux de PGE2 peuvent être
préférables pour la maturation cervicale ainsi que pour l’induction du travail.
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Introduction

The process of cervical ripening usually
commences before labour begins; the cer-
vix undergoes significant biochemical
changes over a period lasting from 12
hours to 6–8 weeks [1]. It is believed to be
controlled by certain hormones (in particu-
lar prostaglandin E2) that play a role in trig-
gering uterine contractile activity [2]. So
the state of the cervix has been suggested
to be the most important factor in predict-
ing the success rate of labour induction [3–
5].

Calder et al. reported an increasing ma-
ternal and neonatal morbidity when labour
induction begins with a Bishop score ≤ 3
[6]. Trofatter in 1992 reported a decrease
in induction failure when using a variety of
methods to ripen the cervix [7]. The use of
prostaglandins for cervical ripening admin-
istered by any route has been reported to
improve the rate of vaginal delivery and de-
crease the rate of caesarean section and in-
strument deliveries [8]. In addition, the use
of a cervical catheter has been shown ef-
fective for cervical priming and leads to a
favourable outcome [9].

Grand multiparity is considered a risk
factor for maternal and neonatal morbidity.
However, the subject is still under debate,
with several authors reporting conflicting
results as to whether a pregnancy is high
risk or not because of its associated medi-
cal and obstetric complications [10–13].
Labour induction using prostaglandins in
this high parity group has been viewed as a
stressful and potentially dangerous proce-
dure. Other reports on the use of prosta-
glandins in grand multiparas contradict this
notion and have yielded a safe and effective
method of labour induction [14–16].

Grand multiparity is common in Jordan.
The total number of deliveries conducted in
Queen Alia Military Hospital during the

study period (12 months) was 3684 and
1547 (42%) of these were to grand multip-
arous women. The number of inductions
of labour conducted was 590 (16%). It is
therefore important to study the efficacy,
safety and outcome of vaginal prostaglan-
din (PG)E2 tablet compared with intracer-
vical Foley catheter insertion for induction
of labour in this high parity group.

Methods

This prospective randomized study was
carried out at Queen Alia Military Hospital,
Amman, Jordan. Between September 2001
and August 2002, 147 grand multiparous
women who had a clinically unfavourable
cervix and indications for labour induction
were recruited for the study. Patients were
eligible for inclusion if they had a singleton
pregnancy at term, vertex presentation, in-
tact membranes, reassuring fetal heart
tracings and Bishop score ≤ 5. Women
with previous caesarean section, ruptured
membranes, contraindications for vaginal
birth, suspected cephalopelvic dispropor-
tion or unexplained antepartum haemor-
rhage were excluded.

After written informed consent was ob-
tained, patients were randomized to one of
the 2 methods, using a random number ta-
ble. For the first method, 75 women were
given PGE2 3 mg vaginal tablet, inserted in
the posterior vaginal fornix. This was re-
peated at 6-hour intervals, if needed. For
the second method, 72 women were given
a size 18 Foley catheter, inserted intracervi-
cally in order to pass the internal os using a
sterile speculum technique. This was inflat-
ed with 50 mL distilled water and taped to
the inner side of the thigh to produce a
small traction.

For all women, vital signs were record-
ed on admission and blood was drawn for
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complete blood count and cross-matching.
General and systemic examinations fol-
lowed by pelvic examination were per-
formed. A fetal heart rate tracing was
obtained upon admission and after the initi-
ation of the induction method for a mini-
mum time of 45 minutes. Abdominal and
cervical examinations were performed at
4–6 hour intervals to diagnose the start of
labour and to measure Bishop score chang-
es, unless these were indicated at earlier
times. Amniotomy was performed within
1–2 hours of the diagnosis of labour or as
soon as clinically feasible.

The progress of labour was monitored
every 2 hours. Labour abnormalities were
defined by Friedman’s criteria [16]. For
these cases, oxytocin infusion was started
for augmentation of labour, administered in
the manner outlined by O’Driscoll and
Meagher [17]. Intrapartum continuous fe-
tal heart rate monitoring was performed.

The primary outcome measures were
the route of delivery and the time required
from beginning of the induction method to
delivery. The secondary outcome measures
were the change in Bishop score, intrapar-
tum complications or the need for oxytocin
for labour augmentation.

Comparison of continuous variables
was made with Student t-test. Categorical
variables were compared using the chi-
squared or Fisher exact test. P < 0.05 was
considered to indicate a significant differ-
ence.

Results

There were no significant differences in
presenting characteristics between the 2
study groups (Table 1) and both groups
had similar indications for labour induction
(Table 2). Postdates and pre-eclampsia
were the most frequent indications in both

groups. The frequency of postdate preg-
nancies was significantly higher in the
cather group than the PGE2 group (P =
0.029).

As shown in Table 3, the change in
Bishop score was statistically significantly
higher in the PGE2 group than the Foley
catheter group (mean 3.95 ± SD 2.20 ver-
sus 3.10 ± 1.10) (P < 0.01). Significantly
more women in the catheter group (49%)
needed oxytocin for labour augmentation
than in the PGE2 group (20%) (P < 0.001).

The time from initiation of the induction
method to delivery was significantly short-
er in the PGE2 group compared with the
catheter group (16.5 ± 2.2 versus 20.5 ±
3.9 hours) (P < 0.01). Of women that were
randomized to use PGE2, 61% delivered
within 16 hours after initiation of induction
compared with 42% of those randomized
to use the Foley catheter. This was a statis-
tically significant difference (P < 0.01).
There were 21 women who delivered after
24 hours in the catheter group, compared
with 5 women in the PGE2 group. This dif-
ference was highly statistically significant
(P < 0.001).

Table 1 Presenting characteristics of grand
multiparas treated with Foley catheter or
prostaglandin E2 (PGE2) vaginal tablet for
induction of labour

Characteristic Catheter PGE2 group P-
group (n = 72) (n = 75) value

Maternal age
(years) 27.7 (5.5) 27.1 (5.7) 0.438

Gestational age
(weeks) 39.4 (1.9) 39.5 (1.7) 0.721

Parity (No.)   7.7 (2.1)    7.4 (1.9) 0.176

Initial Bishop
score   2.56 (1.40)    2.61 (1.30) 0.873

Values are shown as mean (standard deviation).
n = number of patients.
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Table 2 Indications for induction of labour in grand multiparas
treated with Foley catheter or prostaglandin E2 (PGE2) vaginal
tablet for induction of labour

Indication Catheter group PGE2 group P-value
(n = 72) (n = 75)

No. % No. %

Postdates 29 40 23 31 0.029

Pre-eclampsia 20 28 24 32 0.164

Diabetes 8 11 12 16 0.118

Suspected IUGR 10 14 11 15 0.693

Suspected macrosomia 5 7 5 7 0.999

IUGR = intrauterine growth restriction.
n = number of patients.

Table 3 Labour and delivery outcomes of grand multiparas treated
with Foley catheter or prostaglandin E2 (PGE2) vaginal tablet for
induction of labour

Outcome Catheter group PGE2 group P-value
(n = 72) (n = 75)

No. % No. %

Change in Bishop score
Mean (SD) 3.10 (1.10) 3.95 (2.20) < 0.01

Oxytocin required 35 49 15 20 < 0.001

Time from induction to delivery
< 16 hours 30 42 46 61 < 0.01
16–24 hours 21 29 24 32 0.228
> 24 hours 21 29 5 7 < 0.001
Mean (SD)                                   20.5 (3.9)            16.5 (2.2)         < 0.01

Intrapartum complications
Fetal distress 11 15 6 8 0.01
Pyrexia 0 0 1 1 0.105
Failure to progress 6 8 7 9 0.617
Haemorrhage 3 4 5 7 0.91

Delivery type
Spontaneous vaginal 52 72 57 76 0.166
Forceps 3 4 2 3 0.581
Vacuum 5 7 6 8 0.611
Caesarean section 12 17 10 13 0.147

SD = standard deviation.
n = number of patients.
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There were no significant differences
between the groups in intrapartum compli-
cations or in type of delivery but the fre-
quency of fetal distress was significantly
higher in the catheter group than the PGH2
group (P = 0.01) (Table 3). In addition,
there were no statistically significant diffe-
rences in fetal outcomes (Apgar scores at 5
minutes, birth weight, admissions to the
neonatal intensive care unit or meconium
aspiration) between the 2 groups (Table 4).
No more than 2 × 3 mg PGE2 vaginal tab-
lets were needed to achieve a clinically fea-
sible cervix for amniotomy. No woman
needed a blood transfusion. All women and
their babies were discharged home in good
condition.

Discussion

This study demonstrates that cervical rip-
ening as well as labour induction in grand
multiparas is safe using either PGE2 or Fo-
ley catheter. Both methods were effective,
but use of PGE2 3 mg vaginal tablets ap-
peared to be superior to the intracervical
insertion of a Foley catheter, in view of the
higher change in Bishop score, shorter in-

terval from initiation to delivery and less
need of oxytocin for labour augmentation.
The current study agrees with other re-
ports regarding the use and safety of PGE2
vaginal tablets for labour induction in grand
multiparas [14,18,19].

These findings contradict Sciscione et
al. [9] who used PGE2 intracervical gel
compared with intracervical insertion of
Foley catheter; however this gel is not
readily available in our hospital. It is well
known that some factors might affect the
safety, absorption and efficacy of PGE2,
such as the vehicle, oily lubrication, humid-
ity and possibly vaginal pH [20,21]. The
difference in results may be attributed to
the type of PGE2 used, as the main effect
of PGE2 gel is cervical ripening and its con-
tractile effect is considered to be small
[22,23].

The most hazardous major complica-
tion of labour induction in grand multiparas
is rupture of the uterus. Suggested risk fac-
tors for uteruine rupture include multipari-
ty, oxytocin use and the state of the cervix.
The present study revealed no major com-
plications. Comparison of intrapartum
complications between groups showed no

Table 4 Fetal outcomes of grand multiparas treated with Foley
catheter or prostaglandin E2 (PGE2) vaginal tablet for induction
of labour

Outcome Catheter group PGE2 group P-value
(n = 72) (n = 75)

No. % No. %

Mean (SD) birth weight (g) 3503 (575) 3452 (530) 0.319

Apgar score < 6 at 5 min 5 6.9 3 4.0 0.094

Admission to NICU 6 8.3 5 6.7 0.259

Meconium present 13 18.1 15 20.0 0.293

NICU = neonatal intensive care unit.
SD = standard deviation.
n = number of patients.
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significant differences except for fetal dis-
tress which was significantly higher in the
catheter group. Oxytocin was needed for
labour augmentation in 48.6% and 20.0%
of the Foley and PGE2 groups, respectively.
Outcome of labour and delivery compared
favourably well in both groups. This dem-
onstrates an equivalent safety of both
methods, a finding that has been confirmed
by others [14,24].

Furthermore, labour induction in grand
multiparas with previous caesarean section
has been reported to be safe, so too is the
use of oxytocin when there is no contrain-
dication for repeating the caesarean section
[25,26]. However, in the current study

there were no cases of previous caesarean
section. This might eliminate grand multi-
parity as a risk factor in the genesis of rup-
ture of the uterus and in the increasing
incidence of intrapartum complications as
other studies indicate [12,13,27].

In the view of these findings, it can be
concluded that cervical priming as well as
labour induction in grand multiparous
women is safe and effective when using ei-
ther PGE2 tablets or Foley catheter, togeth-
er with the use of oxytocin if needed for
labour augmentation, but in the absence of
any contraindications to induction. The use
of PGE2 3 mg vaginal tablets is preferred to
the intracervical Foley catheter.
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