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Table I. Eligibility criteria 

1. Informed consent 
2. Singleton pregnancy of ?37 weeks' gestation 
3. Cephalic presentation 
4. Nulliparous or multiparous with :53 previous viable infants 
5. A medical or obstetric indication for induction 
6. Bishop score of :54 on admission 
7. Reactive fetal nonstress test 
8. No previous uterine scars 
9. No vaginal bleeding 

PGE2 vaginal pessary for cervical ripening at term 831 

10. Intact membranes or premature rupture of membranes for :54 hours at insertion of pessary 
11. No fever 
12. No allergy to prostaglandins 
13. No history of asthma or glaucoma, except for childhood asthma without adult recurrences 
14. No evidence of fetal distress 
15. No evidence of spontaneous labor 
16. No evidence of clinical hydramnios, confirmed by ultrasonography 
17. No use of aspirin, nonsteroidal antiinflammatory drugs, or acetaminophen within 4 hours before insertion of pessary 

and any time thereafter 
18. No underlying maternal cardiac lesion that might put patient at risk from potential hypotensive effects of PGE. 

Table II. Demographic variables of patients enrolled 

Race 
Black 
White 
Native American 
Oriental 

Age (yr) 
Mean ± SO 
Range 

Height (m) 
Mean ± SO 
Range 

Weight (kg) 
Mean ± SO 
Range 

Placebo 

21 
16 

1 

1 

23.1 ± 5.79 
15-40 

1.6 ± 0.07 
1.5-1.8 

86.1 ± 17.13 
55-132 

Active agent 

29 
13 

23.7 ± 5.35 
14-33 

1.6 ± 0.05 
1.5-1.8 

84.6 ± 17.61 
48-125 

p Value* 

0.3230 

0.6496 

0.2245 

0.7048 

*P Values for categoric data from Pearson's X· test. P Values for continuous data from one-way analysis of variance F test. 

hours after insertion and then was allowed to get up 
as needed. The pessary was to remain in situ for 12 
hours, during which continuous electronic monitoring 
was used to observe uterine activity and fetal heart rate. 
Repeat Bishop scores were performed by the same in-
dividual if possible at 6 and 12 hours after insertion. 
If, for any reason, the pessary had to be removed before 
12 hours after insertion, a repeat Bishop score was 
obtained at removal. All pessaries still in situ at the time 
of the 12-hour Bishop score were removed at that time. 
After removal of the pessary, any patient who was not 
in labor underwent induction of labor with oxytocin. 
Amniotomy was performed at the discretion of the at-
tending physician. 

Eighty-one patients entered the study. Thirty-nine 
received placebo and 42 received the active agent. Of 
the original 81 patients, 36 placebo and 41 active-agent 
patients could be evaluated for cervical ripening. To 
be evaluated for cervical ripening the patient must have 
been eligible for the study and have had at least one 
Bishop score after the initial one. Of the placebo pa-

tients who could not be evaluated, one never received 
a pessary when it was determined after randomization 
that she had a uterine scar and was ineligible, the sec-
ond patient had insufficient data to analyze because she 
had a cesarean delivery at 71/2 hours after insertion for 
worsening severe preeclampsia, and the third had rup-
tured membranes for >4 hours at pessary insertion and 
was ineligible. The active-agent patient who could not 
be evaluated was ineligible because she had onset of 
labor at pessary insertion. 

In addition to cervical ripening, the labor parameters 
that were of interest included time to rupture of mem-
branes, time to onset of labor, length of the first stage 
of labor, length of the second stage of labor, and the 
time to vaginal delivery. Labor was defined as uterine 
contractions occurring at least every 3 minutes and last-
ing at least 45 seconds or cervical dilatation of 5 em 
with any contraction pattern. All times were measured 
from pessary insertion, with the exception of the first 
and second stages of labor. Thirty placebo patients and 
39 active-agent patients could be evaluated for these 



832 Witter, Rocco, and Johnson 

Table III. Obsteric history of patients enrolled 

Gestational age (wk) 
Mean ± SD 
Range 

Prior pregnancies 
o 
I 

2 
3 

Initial Bishop score 
Mean ± SD 
Range 

Placebo 

39.9 ± 1.69 
37-43 

32 
4 
3 

2.9 ± 1.08 
0.0-4.0 

Active agent 

39.6 ± 1.38 
37-42 

26 
12 
2 
2 

2.8 ± 1.03 
1.0-4.0 
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P Value* 

0.3034 

0.0810 

0.8704 

*P Values for categoric data from Pearson's X' test. P Values for continuous data from one-way analysis of variance F test. 

Table IV. Primary indication for induction* 

Active 

Placebo 

agent 

Decreased amniotic 5 5 
Ruid 

Decreased fetal 0 
movement 

Diabetes mellitus 4 2 
Elective 2 I 

Hypertension 7 II 

Impending macro- I 3 
somJa 

Intrauterine growth 3 5 
retardation 

Postterm II 

II 

Premature rupture of I 2 
membranes 

Sickle cell disease I 

0 
Preeclampsia 3 2 

*P = 0.8300 by Pearson's X' test. 

labor parameters. Of the placebo patients who could 
not be evaluated for labor parameters, two had delays 
from pessary removal to initiation of ind uction of labor, 
one failed to go into labor after an extended induction 
and had a primary cesarean section, and three under-
went serial attempts at induction with overnight rests 
between oxytocin administrations. The two active-agent 
patients who could not be evaluated had serial attempts 
at induction with overnight rests between oxytocin ad-
ministration. 

Statistical analysis was done with the Statistical Anal-
ysis System.6 Categoric data were analyzed by either 
Pearson's X2 or logistic regression. Continuous variables 
were analyzed by analysis of variance and the F test. 

Results 

Demographic data (Table II), obstetric history (Table 
Ill), initial Bishop score (Table Ill) , and primary in-
dication for induction (Table IV) did not differ between 
the placebo and active-agent groups. This balance was 
not disturbed when the patients were stratified into 
those evaluable for cervical ripening and those evalu-

Table V. Measures of successful 
cervical ripening* 

Active 

Placebo 

agent 

p Valud 

Treatment outcome 
Success 10 30 0.0012 
No success 26 II 

Change in Bishop 
score 2:3 
Yes 8 23 0.0041 
No 28 18 

Bishop score ;:,:6 
Yes 10 25 0.0062 
No 26 16 

Vaginal delivery within 
12 hr 
Yes 0 12 0.0615 
No 36 29 

Onset of labor within 
12 hr 
Yes 0 24 0.0005 
No 29 11 
Not available 7 6 

*Patients may meet more than one measure of success. 
tp Value from logistic regression. 

able for labor parameters or when these evaluable 
groups were substratified into multiparous and pri-
miparous patients. 

The primary outcome variable for this study was cer-
vical ripening. Successful treatment outcome was de-
fined as a change in Bishop score of ::::3, a Bishop score 
of 2:6, or vaginal delivery within 12 hours of pessary 
insertion. Table V lists several possible ways to gauge 
success in cervical ripening for evaluable patients. The 
results were unchanged when primiparous women 
were considered separately. When multiparous women 
were analyzed, only treatment outcome and onset of 
labor within 12 hours remained statistically different 
between the placebo and active agent. 

Timing for labor events for evaluable patients is pre-
sented in Table VI. When primiparous patients were 
analyzed separately, only the time to rupture of mem-
branes and the time to onset of labor remained statis-
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Table VI. Summary of labor timing data for evaluable patients 

Placebo 

Active agent p Value* 

Time to rupture of membranest 

Mean ± SD 23.9 ± 7.56 (n = 28) 

15.2 ± 8.32 (n = 35) 

0.0002 

Range 

15-46 

3.5-42.8 

Time to onset of labor 

Mean ± SD 21.3 ± 7.46 (n = 26) 11.0 ± 9.76 (n = 34) 

0.0002 

Range 

14-45 

0.83-43.50 

Length of first stage of labor 

Mean ± SD 9.6 ± 5.80 (n = 21) 

9.3 ± 5.38 (n = 29) 0.4348 

Range 

0.25-20.50 

0.67-23.25 

Length of second stage of labor 

Mean ± SD 1.3 ± 1.08 (n = 20) 

1.1 ± 1.25 (n = 30) 0.8012 

Range 

0.18-4.82 0.05-5.98 

Time to vaginal delivery 

Mean ± SD 32.3 ± 9.92 (n = 20) 20.9 ± 12.90 (n = 30) 

0.0093 

Range 

18-75 

5.0-55.7 

*P Values from analysis of variance F test. 

tThree patients with pessary insertion after membrane rupture not included. 

tically different. For primiparous patients, the mean 

time to vaginal delivery with placebo was 32.9 hours 

and with active agent was 27.0 hours (P 0.1633, anal-

ysis of variance F test). When multiparous patients were 

analyzed separately, in addition to the significant dif-

ferences seen in the overall group, the mean length of 

the second stage of labor was significantly shorter with 

the active agent, 0.4 versus 0.9 hour with placebo 

(P 0.0411, analysis of variance F test). For multipa-

rous patients, the mean time to vaginal delivery was 

29.7 hours with placebo and 14.0 hours with the active 

agent (P 0.0016, analysis of variance F test). 

Data for method of membrane rupture, type of an-

algesia in labor, method of delivery, and occurrence of 

episiotomy are hsted in Table VII for evaluable pa-

tients. No statistically significant differences appeared 

when primiparous women were analyzed separately. 

The cesarean rate for primiparous women was 33% in 

both placebo and active-agent groups. When the mul-

tiparous women were analyzed separately, a statistically 

significant difference appeared in cesarean section rate, 

33% for placebo versus 7% for active agent (p = 

0.0100, Pearson's X2 test). 

Data on oxytocin administration are given in Table 

VIII for evaluable patients. The results were un-

changed when primiparous patients were analyzed sep-

arately. When multiparous patients were analyzed sep-

arately, the amount of oxytocin administered was no 

longer statistically different between the placebo and 

active agent. This may have been due to the small sam-

ple size, because all of the multiparous patients in the 

placebo group (n 6) required oxytocin averaging 7.2 

U total, whereas only 20% (n 3) of the multip-

arous patients in the active-agent group required oxy-

tocin averging 2.4 U total. 

Three patients receiving the active agent had uterine 

hyperstimulation. No patient who received placebo had 

Table VII. Summary of labor and delivery 

events for evaluable patients 

Active 

Placebo agent 

P Value* 

Rupture of membranes 

Spontaneous 7 12 

0.7120 

Amniotomy 22 25 

Unspecified 

1 

2 

Analgesiat 

Epidural 22 28 

0.5790 

Intramuscular 0 1 

Intravenous 11 13 

Local-pudendal 0 1 

Spinal 1 0 

Type of delivery 

Cesarean 13 9 

0.2770 

Low-forceps 5 4 

Mid-forceps 1 0 

Spontaneous 11 24 

Vacuum extraction 3 

2 

Episiotomy 

No 

15 26 

0.1620 

Yes 

15 13 

*p Values from Pearson's X 2 test. 

tSome patients received more than one type of analgesic. 

uterine hyperstimulation. Uterine hyperstimulation 

was defined as uterine contractions lasting ::=:2 minutes 

or a contraction frequency of five or more in 10 minutes 

with evidence that the fetus was not tolerating this con-

traction pattern, as demonstrated by late decelerations, 

severe variable decelerations, or fetal bradycardia. 

The incidence of hyperstimulation in patients re-

ceiving the active agent was 7% in this study. These 

episodes occurred between 1 hour and 8 hours 50 min-

utes after pessary insertion. All resolved rapidly after 

removal of the pessary, and no further therapy was 

required. All episodes of hyperstimulation occurred 

after the onset of labor. 
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Table VIII. Oxytocin administration for evaluable patients 

Oxytocin administered 
No 
Yes 
Induction 
Augmentationt 

Placebo 

o 
30 
26 

4 

Active agent 

18 
21 
10 
11 

p Value* 

0.0000 

Amount of oxytocin administered (U) 

Mean ± SD 
Range 

11.0 ± 8.49 
0.68-32 .96 

5.7 ± 6.52 
20-60 

0.0213 

*p Value for categoric data from Pearson's X' test. P Value for continuous data from one-way analysis of variance F test. 
tDefined as the use of oxytocin to enhance uterine contractions already present. 

Comment 

The PGE. pessary, which released PGE. at a near-
constant rate of approximately I mg/hr in vitro, tested 
in this study is effective in producing cervical ripening 
when compared with placebo. It has a distinct advan-
tage over PGE. gel or suppositories in that it releases 
a small amount of PGE. over a prolonged period rather 
than the entire dose rapidly. 

The active agent results in significantly more patients 
going into labor during its 12-hour administration pe-
riod than placebo. These findings are observed for both 
primiparous and multiparous patients. When we look 
past cervical ripening to benefits from pessary use in 
the subsequent labor, we find that the active pessary 
shortens the time to rupture of membranes and to onset 
of labor. It also decreases the need to administer oxy-
tocin. 

Additional benefits achieved by multiparous women 
are a shortened second stage of labor, a shortened time 
to vaginal delivery, and a decreased cesarean section 
rate. 

The primiparous women gained some additional 
benefits. The average total amount of oxytocin needed 
to be administered was cut almost in half, from 12.0 to 
6.3 U. Twenty-five percent of the primiparous women 
given the active agent required no oxytocin , as opposed 
to all of those given placebo. Additionally, those pa-
tients receiving the active agent who also received oxy-
tocin were more likely to require only augmentation 
(50% vs 8% with placebo). Thirty-eight percent of the 
primiparous women given the active agent went into 
labor during the 12-hour period of pessary insertion, 
whereas none of those patients on placebo did. The 
time from pessary insertion to vaginal delivery was not 
shortened by active agent (27.0 hours, range 7.2 to 55.7 
hours, vs placebo 32.9 hours, range 18 to 53 hours). 
The failure to achieve statistical significance is probably 
due to the wide range of time taken to achieve vaginal 
delivery. This should not be surprising as Bishops in 

reporting his scoring system cautioned against elective 
induction of primiparous patients, because, even in the 
presence of apparently favorable circumstances, the 
duration of labor is unpredictable. 

Uterine contractions were frequently produced by 
the active pessary. Irregular contractions and frequent 
mild contractions compatible with the diagnosis of uter-
ine irritability (not perceived as painful, :520 seconds' 
duration, every 1 to 2 minutes) were the most frequent 
patterns. Uterine hyperstimulation as defined previ-
ously had an incidence of 7% in this study among pa-
tients receiving PGE •. Hyperstimulation resolved im-
mediately on removal of the pessary and resulted in no 
emergency deliveries. The solid dosage form of the 
pessary allows for easy removal of the PGE. when com-
pared with other dosage forms . All patients with hy-
perstimulation were multiparous women in labor at the 
time of the incident. Because of this risk of hyperstim-
ulation that could occur at any time during the admin-
istration of the pessary, PGE. pessaries should be ad-
ministered only to inpatients who are having continu-
ous external electronic fetal monitoring and should be 
removed at the onset of labor as defined here. 
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