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Abstract
Introduction: Induction of labor (IOL) is a common obstetric intervention. It involves the use of mechanical or pharmacological
methods to achieve cervical ripening, regular contractions, cervical dilatation, and subsequent delivery. Therefore, we decided
to compare the efficacy of transcervical Foley’s catheter and intracervical PGE2 gel in cervical ripening for IOL.
Aims and Objectives: Aim of our study was to compare the efficacy of transcervical Foley’s catheter and intracervical PGE2
gel (0.5 mg) in cervical ripening for successful IOL.
Materials and Methods: This was a prospective case control study comprising 200 antenatal cases (ANC) admitted to labor
ward for IOL. The ANC were divided into two groups, with one group of 100 pregnant women (cases) subjected to IOL by
transcervical insertion of Foley’s catheter while the second group of 100 pregnant women (controls) received intracervical PGE2
for IOL. It was conducted in Department of Obstetrics and Gynaecology, M.K.C.G Medical College and Hospital, Berhampur,
Odisha from October 2015 to September 2017. The following outcomes were studied: Maternal outcomes including maternal
side effects, Labor Complications, Mode of delivery whether vaginal or cesarean section, need for augmentation, induction
to delivery interval and neonatal outcomes including still or live birth, APGAR score at 5 min and neonatal intensive care unit
admission and cost of the procedure.
Results: There was no statistically significant difference in terms of majority of maternal outcomes between cases and controls
except for induction to delivery interval which was significantly shorter in PGE2 gel. There was also no statistical significance
between two groups in terms of neonatal outcomes. Foley’s catheter was cost effective when compared to PGE2 gel.
Conclusion: Both Foley’s catheter and PGE2 gel proved to be equally effective methods for pre-induction ripening for unfavorable
cervix with comparable results.
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INTRODUCTION
Over the past several decades, obstetricians are fascinated
with the process of parturition. Over the years, various
professional societies have recommended the use of
induction of labor (IOL) in circumstances in which
the risks of waiting for the onset of spontaneous labor
were judged to be greater than the risks associated with
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shortening the duration of pregnancy by induction.
Although current guidelines do not recommend this, IOL
is being used more and more at the request of pregnant
women to shorten the duration of pregnancy or to time
the birth of the baby according to the convenience of the
mother and/or healthcare workers.[1,2]
In the course of a normal pregnancy, softening and
dilatation of the cervix are the result of complex of
biochemical reactions including decreased collagen and
glycosaminoglycan concentrations as well as increased
water content. This, in turn, results in a cervix favorable
for normal or induced labor. In a normal pregnancy, these
changes accelerate toward the end of the pregnancy and
pave way for spontaneous labor. When this process fails
at term, cervix must be ripened through artificial means.[3]
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The role of cervical ripening in success of IOL is well
established, an unripe cervix is associated with high
risk of induction failure, failure to progress in labor,
cesarean section, infections, fetal distress, and postpartum
hemorrhage.[4-6] When the cervix is ripe, induction of labor
is done by artificial rupture of membrane (ARM) and
intravenous Oxytocin. Numerous techniques have been
used to ripen the unfavorable cervix to achieve the changes
necessary for labor. At present, pharmacological and
mechanical agents are used to modify the cervical status.
Non-pharmacologic approaches for cervical ripening
and labor induction have included herbal compounds,
castor oil, hot baths, enemas, sexual intercourse, breast
stimulation, acupuncture, acupressure, transcutaneous
nerve stimulation, mechanical, and surgical modalities.

as any prostaglandins. According to the limited data
available, there is no evidence of an increased risk of
infectious morbidity with mechanical methods. Foley’s
catheter for cervical ripening is a far cheaper option than
prostaglandin in terms of medication or device cost. The
latter method also incurs significant additional cost in
monitoring the maternal and fetal well-being during the
process. Therefore, Foley’s catheter is a logical option to
consider in limited resource settings with a relative lack of
monitoring facilities.[15,16]

IOL has previously been considered to increase the rate of
caesarean section, but more recent research demonstrates
that IOL is in fact associated with a decrease in caesarean
section rates compared to expectant management at or
beyond term.[7-11]

MATERIALS AND METHODS

As per NICE clinical guideline 70 (2008), the most
common method of pre-induction cervical ripening is
pharmacological, with the administration of prostaglandin
E2 (PGE2) intravaginaly or intracervically. Rath et al. (1993)
revealed that PGE2 work through increasing collagenase
and proteinase activity within the cervix with a resultant
fall in collagen concentration, allowing dilatation. Clinically,
when compared to placebo or no treatment, IOL with
PGE2 pre-ripening is more likely to result in cervical
change and achievement of vaginal delivery within 24 h.
Prostaglandin preparations used for cervical ripening are
expensive and unstable, requiring refrigerated storage.
Feasibility to use prostaglandins was found to be limited
largely due to its higher cost and inadequate infrastructure
to maintain the narrow temperature range to keep its
potency.[12-14]
Mechanical method in IOL is most commonly the insertion
of extra-amniotic transcervical Foley’s catheter. Lin et al.
(2007) revealed that this method generated a change in
cervical condition through both a direct mechanical
dilatation and stretch induced release of endogenous
prostaglandins.
Recent Cochrane review has concluded that IOL using
mechanical methods such as Foley’s catheter results in
similar caesarean section rates to prostaglandins and yields
a lower risk of hyper stimulation with or without fetal
heart rate changes compared to prostaglandins. When
compared with oxytocin, mechanical methods reduce
the risk of caesarean section. Mechanical methods are as
effective in achieving delivery within 24 h of intervention
15

Aims and Objectives

The aim of our study was to compare the efficacy of
transcervical Foley’s catheter and intracervical PGE2 gel
(0.5 mg) in cervical ripening for successful IOL.

This was a prospective case control study comprising 200
antenatal cases (ANC) admitted to labor ward for IOL.
The study was conducted in the Department of Obstetrics
and Gynaecology, M.K.C.G Medical College and Hospital,
Berhampur, Odisha from October 2015 to September 2017
after obtaining approval from Institute Ethics Committee
and informed written consent from the subjects. The
following outcomes were studied: Maternal outcomes
including maternal side effects, labor complications, mode
of delivery whether vaginal or caesarean section, need for
augmentation, induction to delivery interval and neonatal
outcomes including still or live birth, APGAR at 5 min,
and neonatal intensive care unit (NICU) admission and
cost of the procedure.
Inclusion Criteria

Subjects who fulfilled the following criteria were included
in the study:
i. Pregnant women with gestational age between 37 and
42 weeks
ii. Singleton pregnancy
iii. Primigravida or multigravida
iv. Vertex presentation
v. Age above 18 years
vi. Modified bishop’s score <6.
Exclusion Criteria

Subjects who fulfilled the following criteria were excluded
from the study:
i. Pregnant women with gestational age <37 weeks and
more than 42 weeks
ii. Multiple pregnancy
iii. Non vertex presentation
iv. Antepartum hemorrhage
v. Premature rupture of membranes
vi. Modified bishop’s score >6.
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The ANC were divided into two groups, with one group of
100 pregnant women (cases) subjected to cervical ripening
and IOL by transcervical insertion of Foley’s catheter
while the second group of 100 pregnant women (controls)
received intracervical PGE2 (0.5 mg) gel for IOL.
Cases

Patient was placed in dorsal position. Under aseptic
precautions, sim’s speculum was placed in posterior vaginal
wall and retracted. Anterior lip of cervix was held with
sponge holder. Foley’s catheter of No.18 was inserted
directly into endocervical canal beyond internal os extra
amniotically and inflated with 30 ml distilled water. Catheter
was taped on medial aspect of thigh by traction.
Fetal heart rate and uterine contraction were monitored, if
no abnormalities were detected then patient was allowed
to ambulate. Foley’s catheter if spontaneously expelled,
modified bishop’s score was reassigned. Immediately
following such expulsion or alternatively when the modified
bishop’s score attained a value of ≥6, for acceleration of
labor the membranes were ruptured artificially or oxytocin
was begun if necessary.
If not expelled in 12 h, catheter was adjusted to maintain
continuous traction. Once again modified bishop’s score
was reassigned after 12 h. Cases were taken as failure if
patient was not in active labor within 24 h.
Controls

After assigning modified bishop’s score, sterile sim’s
speculum was introduced into vagina. Cervix and upper
vagina were examined. Excess mucus was removed.
Anterior lip of cervix was held with sponge holder. About
0.5 mg of PGE2 gel was administered intracervically.
Patient was instructed to lie in left lateral position following
gel administration for half an hour. Fetal heart sound and
uterine contractions were monitored and then patient was
made to ambulate. After 6 h, per vaginal examination was
done and modified bishop score was reassigned.
If modified bishop’s score was not favorable 12 h after
the first dose, second dose of 0.5 mg PGE2 gel was
administered. Women received maximum of 2 doses only.
When modified bishop’s score attained a value of ≥6,
for acceleration of labor the membranes was ruptured
artificially or oxytocin was begun if necessary. Oxytocin
was given 4 h after the last dose of PGE2 gel. Controls were
taken as failure if patient was not in active labor within 24 h.
For both groups, maternal pulse rate, blood pressure,
temperature, and fetal heart rate were monitored. Frequency
and duration of uterine contraction were assessed for

regular uterine contraction and uterine tachysystole (>5
contractions per 10 min averaged over 30 min).
Any subjective adverse effects reported by patient sich
as pain, nausea, and vomiting were also recorded. Inj.
Tramadol (100 mg) or Inj. Pentazocine (30 mg) for pain
relief was given on maternal request.
Need for augmentation of labor was done by methods
such as ARMs, oxytocin drip, or both.
Statistical Analysis

Differences between the case and control groups were
evaluated using student ‘t’ test and Chi-square test.
Statistical significance was deemed at a P < 0.05 with the
confidence limit of 95%.

RESULTS
As shown in Table 1, there was no difference between cases
and controls with respect to age group. The P value is not
significant (P = 0.569). As shown in Table 2, there was
no difference between cases and controls with respect to
gravidity status. The P value is not significant (P = 0.560).
As shown in Table 3, there was no difference between
cases and controls when pre-induction modified bishop’s
score was compared between the two groups. The P-value
Table 1: Age matching
Age group Cases (induction by Controls (induction
(years)
Foley’s Catheter)
by PGE2 gel)
18–21
>21–25
>25–30
Total

17
53
30
100

23
49
28
100

P‑value
0.569

Table 2: Gravidity status
Gravidity
status

Cases (induction by Controls (induction P‑value
Foley’s Catheter)
by PGE2 gel)

Primigravida
Multigravida
Total

64
36
100

60
40
100

0.560

Table 3: Pre‑induction modified bishop’s score.
Pre‑Induction
modified Bishop’s
Score
1
2
3
4
5
Total
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Cases (induction
by Foley’s
Catheter)

Controls
(induction by
PGE2 gel)

P‑value

22
28
24
12
14
100

25
29
20
16
10
100

0.770
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is not significant (P = 0.770) by Chi-square test. As shown
in Table 4, there was no difference between cases and
controls in terms of reason for induction. The P value
is not significant (P = 0.641). Hence, the cases (subjects
undergoing induction by transcervical Foley’s catheter) and
controls (subjects undergoing induction by intracervical
PGE2) in our study were comparable in terms of maternal
age, gravidity status, pre-induction modified bishop’s score,
and reasons for IOL.

As shown in Table 7, there was a statistically significant
difference between cases and controls in induction to
delivery interval. The P value is significant (P = 0.047).
Neonatal Outcomes

As shown in Table 8, live birth was seen in all the 100 cases
and 100 controls, no still births were present in both the
groups. The difference between the cases and controls was
not statistically significant (P = 1.000). As shown in Table 8,
APGAR score at 5 min of <7 was observed in only 5%
of cases and 6% of controls. This difference is statistically
insignificant (P = 0.7564). As shown in Table 8, NICU
admission was seen among 14% of neonates of cases and
17% of neonates of controls. The difference between the
cases and controls was not statistically significant (P = 0.5578).

Maternal Outcomes

As given in Table 5, in terms of maternal side effects,
17% of cases and 26% of controls had side effects and
83% of cases and 74% of control group did not have
maternal side effects. The difference between the cases
and controls was not statistically significant (P = 0.1214).
As given in Table 5, labor complications were present in
only 12% of cases and absent in remaining 88% of cases.
Among the controls, labor complications were present in
only 16% of cases and absent in remaining 84% of cases.
The difference between the cases and controls was not
statistically significant (P = 0.4150). As given in Table 5,
vaginal delivery was seen in 80% of cases and 68% of
controls. The difference between the cases and controls
was not statistically significant (P = 0.0531). As given in
Table 5, cesarean section was done in 20% of cases and
32% of controls. The difference between the cases and
controls was not statistically significant (P = 0.0531).

As shown in Table 9, the cost of Foley’s catheter (Rs.180)
is lesser when compared to PGE2 gel (Rs.240).

DISCUSSION
Maternal Outcomes

In our study, as shown in Figure 1, maternal side effects
were less in Foley’s catheter group (17%) when compared
to PGE2 group (26%). However, the difference between
the two groups is statistically insignificant (P = 0.1214).
This is contrary to studies done by Baloch et al.[17] which
revealed more side effects in PGE2 group compared to
Foley’s catheter group. However, similar results to our study
were seen in studies done by Alam and Ahmed[18]

As shown in Table 6, there was no difference between cases
and controls with respect to need for augmentation. The
P value is not significant (P = 0.763).

As shown in Figure 2, labor complications were less in
cases (12%) when compared to controls (16%). This finding
of ours is similar to observations seen in a study done by
Baloch et al.[17]

Table 4: Reason for induction
Reason for
induction

Pregnancy induced
by hypertension
Oligohydramnios
Intrauterine growth
retardation
Bad obstetric history
Total

Cases
Controls (induction
(induction
by PGE2 gel)
by Foley’s
Catheter)
46

52

24
19

26
14

11
100

08
100

P‑value

As shown in Figure 3, in our study vaginal delivery was seen
in 80% of Foley’s catheter group and in 68% of PGE2 gel
group. However, the difference between the two groups
was statistically insignificant. Our study results were in
accordance with studies done by Anupma et al.[19]

0.641

As shown in Figure 4, in our study, cesarean section was done
in 20% of cases and 32% of controls. However, the difference

Table 5: Maternal outcomes
Parameter
Maternal side effects
Labor complications
Vaginal delivery
Cesarean section

17

Cases (induction by Foley’s Catheter)

Controls (induction by PGE2 gel)

Present

Absent

Total

Present

Absent

Total

17
12
80
20

83
88
20
80

100
100
100
100

26
16
68
32

74
84
32
68

100
100
100
100

P‑value
0.1214
0.4150
0.0531
0.0531
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Table 6: Maternal outcome‑need for augmentation
Need for
Cases (induction by Controls (induction P‑value
augmentation Foley’s Catheter)
by PGE2 gel)
Only ARM
Only oxytocin
ARM+Oxytocin
None
Total

22
27
40
11
100

0.763

20
34
36
10
100

80%

80

68%

70
60
50
40

32%

30
20%

20
10
0
Present

Table 7: Maternal outcome‑induction to delivery
interval
Induction
to delivery
interval (h)

22
66
12
100

0.047*

38
52
10
100

Present

Absent

(Induction by PGE2 gel)

Cases

Cases (induction by Controls (induction P‑value
Foley’s Catheter)
by PGE2 gel)

<12
>12–24
>24
Total

Absent

(Induction by Foley’s Catheter)

Controls

Figure 3: Vaginal delivery
80%

80

68%

70
60
50

(Induction by
PGE2 gel)
(Induction by
Foley’s Catheter)

Cases

Controls

40
30

Absent

20

74%

10
Present

0

26%

Present

Absent

83%

Present

20

40

60

80

88%

90

Controls

Figure 4: Cesarean section

17%

Present

Absent

(Induction by PGE2 gel)

Cases

100

45
40

40

Figure 1: Maternal side effects

34

35
84%

30

80

25

70

20

60

36
Cases (Induction by
Foley’s Catheter)

27
22

Controls (Induction by
PGE2 gel)

20

15

50

11

10

40

10

5

30
10

Absent

(Induction by Foley’s Catheter)

0

20

32%
20%

16%

12%

0

0
Present

Absent

(Induction by Foley’s Catheter)

Present

Absent

Only ARM

Only
Oxytocin

ARM +
Oxytocin

None

Figure 5: Need for augmentation

(Induction by PGE2 gel)

between the cases and controls was not statistically significant.
Our study results were in accordance with studies done by
Alam and Ahmed,[18] Anthony et al.,[20] and Pennell et al.[15]

ARM and 40 cases and 36 controls needed both ARM and
oxytocin for augmentation of labor. There was no need
for augmentation in 11 cases and 10 controls. However,
these differences were not statistically significant between
cases and controls. Our study results were in accordance
with studies done by Anupma et al.[19]

In our study, in terms of need for augmentation of labor,
as shown in Figure 5, 27 cases and 34 controls needed
only oxytocin, while 22 cases and 20 controls needed only

As shown in Figure 6, when comparing induction to
delivery interval between two groups, induction to delivery
interval was more in cases when compared to controls.

Cases

Controls

Figure 2: Labour complications
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Table 8: Neonatal outcomes
Cases (induction by Foley’s Catheter)

Present

Absent

Total

0
05
14

100
95
86

100
100
100

0
6
17

100
94
83

100
100
100

240

Cases

180

10

>24 Hours

12

Absent

66

0%

100%

Absent

Present

0%
0

38

20

40

60

80

100

120

Figure 8: Still birth

Cases (Induction Foley’s
Catheter)
90

86%

80

22

1.000
0.7564
0.5578

100%

Present

Controls (Induction by
PGE2 gel)

52

>12–24 Hours

<12 Hours

Controls

Cases (induction by Controls (induction
Foley’s catheter)
by PGE2 gel)

(Induction by
PGE2 gel)

Total

Table 9: Cost of induction

Cost of induction (in INR)

P‑value

Absent

Still birth
APGAR score at 5 min (<7)
Neonatal intensive care unit (NICU admission)

Parameter

Controls (induction by PGE2 gel)

Present

(Induction by
Foley’s Catheter)

Parameter

83%

70

0

20

40

60

60

80

50

Figure 6: Induction to delivery interval

40
30

100

20

95% 94%

90

0

80
70

Present

Absent

(Induction by Foley’s Catheter)

60

Cases (Induction Foley’s
Catheter)

50

Controls (Induction by
PGE2 Catheter)

40
30
5% 6%

10
0

<7

>7

Figure 7: APGAR at 5 min

The difference between the two groups was statistically
significant. Our study results were in accordance with
studies done by Jozwiak et al.[16] and Kadam et al.[21]
Neonatal Outcome

Cases

Present

Absent

(Induction by PGE2 gel)
Controls

Figure 9: Neonatal intensive care unit admission

admission was seen in 14% of cases and 17% of controls.
This meager increase of 3% among PGE2 group had no
statistical significance when compared to Foley’s catheter
group. All these neonatal outcomes were similar to studies
done by Anupma et al.[19]

20

As shown in Figure 7, in our study, data revealed that 5%
of cases and 6% of controls had APGAR score at 5 min
of <7. Hence, there is no statistically significant difference
between Foley’s catheter group and PGE2 gel group in
terms of APGAR score at 5 min. As shown in Figure 8,
all the babies were born alive; there were no still births in
both the groups. As shown in Figure 9, in our study, NICU
19

17%

14%

10

The average cost of induction was more in PGE2 group
(Rs.240) when compared to Foley’s catheter group (Rs.180).
This was consistent with studies done by Dewan et al.[22]
Dahiya et al.,[23] and Dharmavijaya et al.[24]

CONCLUSION
Majority of the outcomes between the two groups were
comparable and similar except for the induction to delivery
interval. This duration was shorter for PGE2 group when
compared to Foley’s catheter group. However, this outcome
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alone does not make PGE2 better than Foley’s catheter
in cervical ripening for IOL. In light of these results, in
terms of maternal and neonatal outcomes in our study,
we conclude that both Foley’s catheter and PGE2 gel had
proved to be equally effective methods for pre-induction
ripening for unfavorable cervix.
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