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Cervical pessary in singleton gestations with arrested
preterm labor: a randomized clinical trial
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BACKGROUND: Cervical pessary has been proven to be effective was determined, but the trial was concluded before the completion of
in reducing the rate of preterm birth in asymptomatic women with

singleton gestations and short cervical length in the midtrimester of

pregnancy; however, the efficacy of this device in women with

arrested preterm labor is still a subject of debate.

OBJECTIVE: This study aimed to test the hypothesis that the use of

a cervical pessary in women with singleton pregnancy and arrested

preterm labor would reduce the risk of preterm birth at <37 weeks

of gestation.

STUDY DESIGN: This study is a parallel group, nonblinded, ran-

domized trial. Participants included in the study were women with a

diagnosis of arrested preterm labor between 24 0/7 and 33 6/7 weeks of

gestations. The participants were randomized to either the cervical pes-

sary group or no pessary group in a 1:1 ratio. The primary endpoint was

preterm birth at<37 weeks of gestation. A sample size of 120 participants
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enrollment.

RESULTS: A total of 61 women with singleton pregnancies and arrested
preterm labor at 240/7 to 336/7weeks of gestationwere enrolled in the trial.

Of the 61 women, 32 were randomized to the cervical pessary group and 29

to the control group. Preterm birth at<37 weeks of gestation occurred in 14

women (43.8%) in the pessary group and 6 women (20.7%) in the control

group (relative risk, 2.98; 95% confidence interval, 0.96e9.30).
CONCLUSION: In this underpowered trial, among women with

singleton pregnancies and arrested preterm labor, compared with no

pessary use, the use of a cervical pessary does not result in a lower rate of

preterm birth at <37 weeks of gestation.
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Introduction
Preterm birth (PTB) is a major cause of
perinatal morbidity and mortality.
Worldwide, approximately 15 million
babies are born prematurely every year,
resulting to 1.1 million deaths.1 Preterm
labor is the cause of approximately 50%
of all preterm deliveries, and it is a
common indication for inpatient
admission in the third trimester of
pregnancy.2 Tocolytic agents, given on
initial presentation of women with
threatened preterm labor, are drugs that
can slowor stop labor contractions in the
attempt to delay births preceded by
preterm labor.3 In most of these women,
preterm labor stops, but their risk of
PTB remains high.

A cervical pessary is a silicone device
that has been studied and used to prevent
spontaneous PTB in different pop-
ulations, including singleton and twin
pregnancies.4e8 In some trials, it has been
proven to be effective in reducing the rate
of preterm birth in asymptomatic women
with singleton gestations and short cer-
vical length in the midtrimester of preg-
nancy9,10; however, the efficacy of this
device in reducing the risk of preterm
birth in women with arrested preterm
labor is still a subject of debate.11e13

Objective
The hypothesis of this trial was that the
use of a cervical pessary in women with
singleton pregnancy and arrested pre-
term labor would reduce the risk of PTB
at <37 weeks of gestation.

Methods
Study design and participants
This study is a single-center, un-
blinded, parallel group, randomized
trial of women with singleton preg-
nancies and arrested preterm labor
who were randomized to either the
cervical pessary group (ie, interven-
tion group) or no pessary group (ie,
control group) at the University of
Naples Federico II (Naples, Italy)
from June 1, 2018, to October 4,
2019. The trial was approved by the
local institutional review board.
Participants included in the study
were women with a diagnosis of preterm
labor between 24 0/7 and 33 6/7 weeks of
gestations. Threatened preterm labor
was defined as any symptoms of uterine
contractions, including abdominal
cramps, low back pain, pelvic pressure,
or bloody show, for which the women
present to our triage unit. Women with
threatened preterm labor were evaluated
according to an approved clinical
guideline, based on transvaginal ultra-
sound cervical length screening.2,14,15

Preterm labor was defined as threat-
ened preterm labor with short trans-
vaginal ultrasound cervical length of
�25 mm. This guideline recommends
the admission of women with a cervical
length of �25 mm and the discharge of
those with threatened preterm labor but
with a cervical length of �25 mm.14,15

Cervical length was measured as
described previously.9

Women with arrested preterm labor
were defined as those who did not
deliver after 48 hours of hospitalization,
with no symptoms of uterine contrac-
tions, and with cervical dilatation of <3
cm at pelvic examination. Women with
arrested preterm labor were offered
discharge from the hospital.16 Eligible
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Why was this study conducted?
The efficacy of cervical pessary in reducing the rate of preterm birth (PTB) in
women with arrested preterm labor between 24 0/7 and 33 6/7 weeks of gestations
is still a subject of debate.

Key findings
PTB at <37 weeks of gestation occurred in 14 women (43.8%) in the pessary
group and 6 women (20.7%) in the control group (relative risk, 2.98; 95% con-
fidence interval, 0.96e9.30). In addition, there was no between-group difference
in the incidence of PTB at less than 34, 32, and 28 weeks of gestation.

What does this add to what is known?
In this small, underpowered trial, among women with singleton pregnancies and
arrested preterm labor, compared with no pessary use, the use of a cervical
pessary does not result in a lower rate of PTB.

Original Research
women were approached by the
research staff and consented and ran-
domized at the time of their discharge
from the hospital.

The inclusion criteria were as follows:
age of 18 to 50 years, singleton pregnancy,
arrested preterm labor, and discharge
from the hospital at the time of
randomization. The exclusion criteria
were as follows: multiple gestations,
symptoms of uterine contractions at the
time of randomization, rupture of mem-
branes at the time of randomization,
cerclage or pessary in situ, and vaginal
bleeding at the time of randomization.

Randomization
Eligible participants were randomly
allocated in a 1:1 ratio to either the cer-
vical pessary group or no pessary group.
Women were randomized by a web-
based system to the intervention or
control group.

Intervention and control group
Women in the intervention group were
recommended cervical pessary. The
cervical pessary was placed at the time of
randomization and was removed during
the 37th week of gestation (37 0/7e37 6/
7 weeks’ gestation) or earlier if clinically
indicated. Reason for earlier removal
included active vaginal bleeding, pre-
term labor with persistent contractions
and advanced dilatation despite tocol-
ysis, rupture of membranes, severe
discomfort, or participant request.
2 AJOG MFM MARCH 2021
Women in the control group received
the same obstetrical care as those in the
intervention group.
At the time of discharge for arrested

preterm labor, vaginal progesterone 200
mg suppositories daily until 36 6/7 weeks
of gestation for maintenance tocolysis
was recommended.17,18

At each follow-up visit, women were
asked whether they experienced any
adverse events. Specifically, women were
asked about vaginal discharge, pelvic
discomfort, and pelvic pain. In addition,
bleeding or lacerations during the
insertion and removal of the pessary
were recorded.

Outcomes
The primary outcome was the overall
rate of PTB at <37 weeks of gestation.
The prespecified secondary outcomes
were PTB at less than 34, 32, and 28
weeks of gestation; mean gestational
age at delivery; maternal adverse events
(vaginal discharge and pelvic discom-
fort); chorioamnionitis (inflammation
of the chorion and amnion by histo-
pathologic assessment after delivery);
and a composite of adverse perinatal
outcomes defined as at least 1 of the
following: necrotizing enterocolitis,
intraventricular hemorrhage grade 3 or
4, respiratory distress syndrome,
bronchopulmonary dysplasia, retinop-
athy of prematurity requiring therapy,
blood cultureeproven sepsis, and
neonatal death, defined as the death of
a live-born infant within the first 28
days of life.

Sample size calculation
The sample size calculation was based on
detecting an effect that would produce
50% reduction in the incidence of PTB
between time of randomization and 36
6/7 weeks of gestation, from an antici-
pated 50% baseline risk for women with
arrested preterm labor taking vaginal
progesterone for maintenance tocol-
ysis.17 We determined that a sample size
of 120 patients (60 per group) would
provide a power of 80% with a 2-sided
type 1 error of 5%.

Statistical analysis
Data are shown as means with standard
deviation or as number of patients with
corresponding percentage value. Univar-
iate comparisons of dichotomous data
were performed with the use of the chi-
square test with continuity correction.
Comparisons between groups were
performed with the use of the t test to
test group means by assuming equal
within-group variances. The primary
analysis was an intention-to-treat
comparison of the treatment assigned
at randomization. The effect of the
cervical pessary on the cumulative
incidence of each outcome was quanti-
fied as the relative risk (RR) or mean
difference with 95% confidence interval
(CI). A 2-sided P value of <.05 was
considered significant.

Statistical analysis was performed
using Statistical Package for Social Sci-
ences (version 19.0; International Busi-
ness Machines Corporation, Armonk,
NY).

Results
Trial population
The trial was concluded before the
completion of enrollment. A total of 61
women with singleton pregnancies and
arrested preterm labor at 24 0/7 to 33 6/7
weeks of gestations were enrolled in this
trial.

Of the 61 randomized women, 32
were randomized to the cervical pessary
group and 29 to the control group. No
woman was excluded after randomiza-
tion or lost to follow-up (Figure).



FIGURE
CONSORT study flowchart

CONSORT, Consolidated Standards of Reporting Trials.
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TABLE 1
Characteristics of women included in the study

Characteristics
Pessary group
(n¼32)

Control group
(n¼29)

Age (y) 30.5�7.1 31.1�9.7

Ethnicity

White 28 (87.5) 26 (89.7)

Other 4 (12.5) 3 (10.3)

BMI (kg/m2) 25.8�4.8 26.1�5.4

Smoking 12 (37.5) 8 (27.6)

Nulliparous 20 (62.5) 23 (79.3)

Previous PTB 4 (12.5) 3 (10.3)

Vaginal progesterone before randomization 18 (56.3) 11 (37.9)

Steroids 28 (87.5) 29 (100.0)

Tocolytic 15 (46.9) 15 (51.7)

Gestational age at randomization (wk) 28.9�3.0 30.6�3.0

Women randomized after 28 wk 21 (65.6) 23 (79.3)

Women randomized after 32 wk 5 (15.6) 11 (37.9)

Data are presented as number (percentage) or mean�standard deviation.

BMI, body mass index; PTB, preterm birth.
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Table 1 shows the baseline de-
mographic and clinical characteristics
for each group. Furthermore, 18 women
(56.3%) in the pessary group and 11
(37.9%) in the control group were
already on vaginal progesterone at the
time of randomization for previous
diagnosis of short cervix in the mid-
trimester of pregnancy or for history of
PTB in a previous pregnancy.

Primary and secondary outcomes
PTB at <37 weeks of gestation occurred
in 14 women (43.8%) in the pessary
group and 6 women (20.7%) in the
control group (RR, 2.98; 95% CI,
0.96e9.30). There was no between-
group difference in the incidence of
PTB at less than 34, 32, and 28 weeks of
gestation (Table 2).

Adverse events
During follow-up, no between-group
difference was noticed in increased or
new vaginal discharge and pelvic
discomfort (Table 2).

Discussion
Main findings
This trial showed that in singleton
pregnancies with arrested preterm la-
bor, compared with no pessary use,
the use of a cervical pessary did not
result in a lower rate of PTB at <37
weeks of gestation. Notably, the rate of
PTB at <37 weeks of gestation was
increased in women who were ran-
domized in the pessary group with an
RR of 2.98.

The major limitation of the study
was the small sample size. The trial
was concluded early and therefore is
underpowered for the primary
outcome. In addition, the overall PTB
rate was 32%, which was lower than
expected (50%). Women with arrested
preterm labor received vaginal pro-
gesterone. A meta-analysis of ran-
domized trials, including 441
singleton gestations, showed that
maintenance tocolysis with vaginal
progesterone was associated with pre-
vention of PTB by 29%, significant
prolongation of pregnancy, and lower
neonatal sepsis.17 If there were any
putative effect of pessary, is it possible
MARCH 2021 AJOG MFM 3



TABLE 2
Primary and secondary outcomes

Outcomes Pessary group (n¼32) Control group (n¼29) RR or MD (95% CI)

PTB at <37 wk 14 (43.8) 6 (20.7) 2.98 (0.96e9.30)

PTB at <34 wk 7 (21.9) 6 (20.7) 1.06 (0.40e2.78)

PTB at <32 wk 6 (18.8) 4 (13.8) 1.36 (0.43e4.34)

PTB at <28 wk 3 (9.4) 3 (10.3) 0.91 (0.20e4.14)

Delivery �7 d from randomization 1 (3.1) 6 (20.7) 0.12 (0.01e1.10)

Gestational age at delivery (wk) 36.1�4.3 36.7�4.4 �0.60 (�2.79 to 1.59)

Latency from randomization to delivery (d) 50.3�26.3 43.2�27.2 7.10 (�6.35 to 20.55)

Pelvic discomfort 6 (18.8) 2 (6.9) 2.72 (0.60e12.42)

Chorioamnionitis 0 1 (3.4) 0.30 (0.01e7.16)

Birthweight (g) 2737�872 2879�914 �147.00 (�596.38 to 302.38)

Composite perinatal outcomea 5 (15.6) 6 (20.7) 0.76 (0.26e2.21)

Necrotizing enterocolitis 0 0 —

Intraventricular hemorrhage grade 3 or 4 1 (3.1) 1 (3.4) 0.91 (0.06e13.84)

RDS 4 (12.5) 2 (6.9) 1.81 (0.36e9.17)

Bronchopulmonary dysplasia 0 1 (3.4) 0.30 (0.01e7.16)

Retinopathy of prematurity requiring therapy 1 (3.1) 0 2.73 (0.12e64.42)

Blood cultureeproven sepsis 3 (9.4) 2 (6.9) 1.36 (0.24e7.57)

Neonatal death 0 0 —

Data are presented as number (percentage) or mean�standard deviation.

CI, confidence interval; MD, mean difference; PTB, preterm birth; RDS, respiratory distress syndrome; RR, relative risk.

a Composite perinatal outcome, defined as at least 1 of the following: necrotizing enterocolitis, intraventricular hemorrhage grade 3 or 4, respiratory distress syndrome, bronchopulmonary dysplasia,
retinopathy of prematurity requiring therapy, blood cultureeproven sepsis, and neonatal death, defined as death of a live-born infant within the first 28 days of life.
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that the use of progesterone could
have blunted and masked the incre-
mental benefit. Indeed, it may be
possible that if patients had not all
receive progesterone, then perhaps
that might have been a more notice-
able effect with pessary. If progester-
one was effective in reducing PTB risk
in this population, this would further
reduce the power of an already un-
derpowered trial. The small sample
size could have led to an unequal
distribution of patient characteristics
in the intervention and control group,
with a higher proportion of proges-
terone use before randomization, a
higher proportion of smoking, more
previous PTB, and lower gestational
age at randomization in the pessary
group. Thus, it could be possible that
the a priori risk of PTB was higher in
the pessary group.
4 AJOG MFM MARCH 2021
Implication
Different strategies have been studied to
prevent preterm delivery.19e32 In
women with preterm labor, tocolytics
are often used33 for prolongation of
pregnancy, to allow the administration
of antenatal corticosteroids for fetal
maturation34,35 and magnesium sulfate
for neuroprotection36 and further allow
the transport of patients to tertiary care
centers with level III neonatal intensive
care units. After successful primary
tocolysis, maintenance tocolysis does not
seem to prevent PTB. Compared with
placebo, maintenance tocolysis with
either oral betamimetics, calcium chan-
nel blockers, COX-2 inhibitors, or ato-
siban has not been associated with
prevention of PTB or with improved
perinatal outcomes.37 Recently, mainte-
nance tocolysis with progesterone has
been studied in randomized trials.17,18 A
meta-analysis of 5 trials showed that
maintenance tocolysis with 17-alpha-
hydroxyprogesterone caproate was
associated with prolonged pregnancy,
longer latency, and higher birthweight.18

In addition, Suhag et al17 in a meta-
analysis of trials showed that mainte-
nance tocolysis with vaginal progester-
one was associated with prevention of
PTB, significant prolongation of preg-
nancy, and lower neonatal sepsis. How-
ever, subsequent trials did not concur
with the prior meta-analyses.38,39

In this trial, we aimed to evaluate the
efficacy of maintenance tocolysis with
cervical pessary. Overall, 3 trials have
been published on the topic.11e13 Her-
mans et al12 in a multicenter open-label
randomized trial included 130 women
with a singleton pregnancy and arrested
preterm labor. They found that treat-
ment with cervical pessary was not
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associated with a reduction in the risk of
PTB. Pratcorona et al11 enrolled 357
pregnant women who had not delivered
48 hours after a threatened preterm la-
bor episode. They showed that the use of
pessary did not significantly lower the
rate of spontaneous PTB. Finally,
Merced et al13 enrolled 132 pregnant
women with twin pregnancies and short
cervix after a threatened preterm labor
episode. They concluded that the use of a
pessary significantly lowered the rate of
spontaneous PTB before 34 weeks of
gestation. Pooled data, including our
trial and the 2 previous trials11,12 about
singleton gestations, showed that the use
of cervical pessary was not associated
with a reduced risk of PTB before 37
weeks of gestation (RR, 1.09; 95% CI,
0.55e2.14; 3 trials, 541 participants;
I2¼81%).

Conclusion
Among women with singleton preg-
nancies and arrested preterm labor,
compared with no pessary use, the use of
a cervical pessary does not result in a
lower rate of PTB at <37 weeks of
gestation. Findings of this single-center
underpowered trial should be
confirmed by further studies. n
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