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Abstract

Introduction

The cervical pessary is used in women with precocious cervical ripening to prevent preterm
birth. Up to now however, there have been no systematic studies on compliance and toler-
ance, which vary among different study cohorts.

Material and methods

A questionnaire was administered to 166 women treated with the Arabin cervical pessary in
one center. Data were analysed about the patient’s experience before insertion (adequacy
of information received), during treatment (follow-up, impact on daily life, perceived discom-
fort, side effects) and at the time of removal (pain, if the patient’s expectations had been met
regarding the treatment).

Results

Information received before the insertion of the Arabin cervical pessary was considered ade-
quate in 163/166 (98.2%) women. An increase in vaginal discharge was experienced by 70/
166 (42.2%) women. Discomfort or other side effects were reported in 13.8% and 16.3% of
cases, respectively. Overall, 77% of women reported an improved quality of life and 94%
considered the follow-up during pregnancy adequate. Removal was moderately painful for
58/166 (35%) of women. Patient’s expectations regarding the treatment were exceeded in
the majority of cases (75.3%). In a final step, we compared our results to previous studies
regarding the use of the pessary in singleton and twin pregnancies.

Conclusion

Although some trials report high rates of non-compliant patients, this could not be confirmed
by our study. In contrast, most women reported having a positive experience and that they
were motivated to continue the treatment when they were continuously followed by experi-
enced clinicians.
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Introduction

Globally, preterm birth was reported to have an incidence of 10.6% in 2014 [1], with a wide
variation among continents and countries in terms of absolute numbers and rates of preterm
births, and in absolute and relative numbers of perinatal and neonatal deaths [2]. Even within
Europe, preterm birth rates ranged from 4.9% in Lithuania to 11.2% in Greece in 2015 [3].

Primary prevention of preterm birth would be desirable, but this demands the involvement
of publicly funded and supported health policies without immediate benefits, such as smoke-
free legislation [3], prevention of teenage pregnancies [4], promotion of healthy diets [5], or
possibly the use of medications such as aspirin [6] or omega-3-fatty acids [7-9].

In contrast, secondary prevention of preterm birth describes treatment concepts when the
first signs are already recognizable but expected to be reversable. Thereby, a short cervical
length (CL) measured by transvaginal sonography is one of the earliest signs, and sonographic
assessment of CL is therefore recommended to be applied in high-risk patients or even for
screening of the general population [10]. Cervical cerclage, vaginal progesterone and a cervical
pessary specially designed to prevent preterm birth are options that are discussed at present
for secondary prevention in singleton and twin pregnancies. The question of which method
should be chosen does not solely depend on the methods themselves but also whether these
pregnant women are followed within dedicated preterm birth clinics by experienced clinicians.
Di Renzo et al. in 2017 already recognized the need for clinical training regarding the applica-
tion of cerclage and cerclage pessaries within the European guidelines for Preterm Birth [11].
However, an adequate practical training is neither described nor audited in many observa-
tional or randomized controlled trials.

During the past decade, the cervical pessary has been investigated in different settings in
both singleton [12-17] and twin pregnancies [18-24]. It promotes an inclination of the utero-
cervical angle as visualized by MRI or clinically [25, 26]. This mechanism is supposed to reduce
the pressure on the lower uterine segment at the level of the internal cervical os and the cervix
as studied in vivo by a change in maternal position [27, 28], or in vitro by biomechanical engi-
neering [29].

It has been suggested that clinical success also requires experience following a learning
curve [30]. Appropriate training of physicians in pessary placement could help to reduce a
patient’s discomfort during pessary insertion. Up to now, there have been incidental reports
on the side effects of the cervical pessary, but women’s views and satisfaction rates have not yet
been systematically investigated apart from the rates of early removal or discharge within ran-
domized controlled trials (RCTs) [12-16, 18-22].

The discrepant rates of complaints, early removal, and success in preventing preterm birth
within both singleton and twin pregnancies motivated us to investigate women’s experience
with the cervical pessary within our own cohort over 10 years and to compare the results with
publications where the consideration of a learning curve was not an issue.

Material and methods

At Careggi University Hospital in Florence, Italy, a total of 205 women were treated with the
Arabin cervical pessary for prevention of preterm birth from June 2010 to June 2020. The
treatment was performed by three clinicians who had received proper training. The average
treatment per physician was 68.3 insertions in this series, with individual differences. For the
two younger physicians, the first 30 applications of the device were supervised by the senior
physician who had already had experience with pessary placement. Based on our hospital pro-
tocol, the cervical pessary was offered to women with a CL <25 mm before 26 weeks of
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gestation, with intact membranes. After the insertion of a cervical pessary there was a first fol-
low-up vaginal exam after 48 hours to verify whether the pessary was still surrounding the cer-
vix and had not been displaced, and then follow-up visits were performed by the same
clinicians every 2-3 weeks. Only in the case of patients with an extremely short cervical length
(<10 mm), an additional transvaginal ultrasound examination after one week was performed
to exclude rapid progress of cervical shortening. As an additional treatment, vaginal progester-
one was administered to all patients.

Retrospectively, the hospital’s electronic database was used to contact the total cohort. 34/
205 women (16.6%) could not be contacted because they had changed their contact details and
therefore they were not included in the study, while 5/205 (2%) refused to participate. The
remaining 166 women were contacted by phone and gave verbal consent to the study. They
were administered a questionnaire inquiring about their experience before the insertion (ade-
quacy of the information received), during treatment (follow-up, impact on daily life, per-
ceived discomfort and other side effects) and at the time of removal (presence of pain, degree
to which the patient’s expectation about the treatment had been met). The questionnaire is
available as (S1 File). Numerical rating scales (NRS) from 0 to 10 were used for vaginal dis-
charge and pain. The pain-intensity level was assigned as follows: NRS: 0 = no pain,

1-3 = mild pain, 4-6 = moderate pain, and 7-10 = severe pain [31]. This study was approved
by the Institutional Ethics Committee (Comitato Etico Regionale per la Sperimentazione Clinica
della Regione Toscana; approval number: 18058). Because the study consisted of telephone
interviews, the Ethics Committee, complying with our Institution’s guidelines, waived the
requirement for written consent.

The total cohort and specific subgroups were analysed. In particular, we compared the
answers given by Italian women compared to those of foreign nationality, and between
women who delivered either before or after 34 weeks, because this more or less defines the suc-
cess of the treatment, and an earlier delivery might have had an impact on the patient’s
reported experience or expectations.

Statistical analysis was performed with Graph Pad INSTAT3 software package (San Diego,
CA, USA). Continuous variables were expressed as mean and standard deviation; categorical
variables were indicated by percentage. We used the chi-square test to compare the answers
between the subgroups. A p-value of < 0.05 was considered significant.

Results

The characteristics of the study cohort of 166 patients that answered the questionnaire are
demonstrated in Table 1.

Table 2 summarizes the answers given by the patients. Information received before the inser-
tion of the Arabin pessary was considered adequate in 163/166 cases (98.2%). An increase of
vaginal discharge (mean NRS score 5.3), a side effect that is also indicated in the instructions,
was experienced by 70/166 (42.2%) women. Discomfort or any other side effects were reported
in a minority of cases (13.8% and 16.3%, respectively). Most women (128/166) reported an
improved quality of life (77.1%) and even more (94.0%) considered the follow-up, always by the
same physician, adequate (Table 2). Removal was moderately painful for 58/166 women (35%),
with a mean NRS score of 6.7 + 2.1. Patient’s expectations of treatment outcome were exceeded
in the majority of cases (75.3%) and almost all patients (91.6%) reported that they would choose
the pessary treatment again or recommend it to a friend in a similar situation (Table 2).

Our study population included 118 Italian and 48 foreign women. There were no signifi-
cant differences in the answers given between the two subgroups, including side effects
(p = 0.49), perceived adequacy of the information (p = 0.56) and of the follow-up received
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Table 1. Mean characteristics of the study group of 166 women treated with the cervical pessary during an obser-
vation period of 10 years.

Characteristics Mean + SD
Age (years) 346+5.3
Body mass index (kg/m2) 22.3+3.6

N. (%)
Ethnicity

White 152 (91.6%)

Asian 9 (5.4%)

Black 5(3.0%)
Nulliparous 97 (58.4%)
Parous 69 (41.6%)
History of preterm birth 23 (13.9%)
Singleton pregnancy 118 (71%)
Multiple pregnancy: 48 (28.9%)

Twin pregnancies 43 (25.9%)

Triplet pregnancies 5(3.0%)
Spontaneous preterm birth <34 weeks in the index pregnancy: 46/166 (27.7%)

Singleton pregnancies 26/118 (22.0%)

Twin pregnancies 16/43 (37.2%)

Triplet pregnancies 4/5 (80.0%)
pPROM with pessary in situ 19/166 (11.4%)

Singleton pregnancies 14/118 (11.9%)

Twin pregnancies 3/43 (7.0%)

Triplet pregnancies 2/5 (40.0%)

https://doi.org/10.1371/journal.pone.0261830.t001

(p = 0.33). Among singleton pregnancies, 26/118 (22%) had a spontaneous preterm birth
before 34 weeks, while 92/118 (78%) delivered after 34 weeks. 16/43 twin pregnancies (37%)
and 4/5 triplet pregnancies (80%) delivered before 34 weeks secondary to spontaneous preterm
labor. 3/166 patients (2%) underwent an iatrogenic preterm birth (two for vaginal bleeding in
placenta previa, one for HELLP syndrome). One patient (0.6%) required early removal of the
pessary due to discomfort. In general, women who delivered later (> 34 weeks) more fre-
quently reported an improvement in their daily life, a better than expected experience, and a
wish to re-use the device compared to women who delivered before 34 weeks (Table 3).

Finally, we compared our results with respect to the side effects and clinical experience with
details reported in studies on the use of the cervical pessary for prevention of preterm birth.
We identified one retrospective study and ten RCTs that reported the rates of side effects such
as vaginal discharge, discomfort, and pain. The results are demonstrated in Table 4 (studies on
singletons) and Table 5 (studies on twins). Although two studies [12, 15] did not report data
on training, we have observed a low rate (0-5%) of early removal due to pain or discomfort in
studies on singleton pregnancies, including our own, where physicians have received practical
training [13, 14, 16] (Table 4). The rate of early removal due to pain or discomfort was higher
in the study on twin pregnancies by Norman et al. (11%) [21], where training was provided
only by video or on a model. The incidence of vaginal discharge, the most frequent side effect
of pessary described by patients (42% in our cohort), is highly variable among the studies
(from 14 to 100% in singletons, and from 18 to 100% in twin pregnancies, Tables 4 and 5).
Most studies [13-15, 17, 18, 20], including our own, specify that the side effect was an increase
in vaginal discharge during treatment compared to before pessary placement (Tables 4 and 5).
On the other hand, in three studies [12, 16, 22] reporting a 70-100% vaginal discharge rate
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Table 2. Results of the questionnaire investigating maternal views and experiences before, during and after treatment with cervical pessary (n = 166).

Related issues

Possible answers

n (%)

Adequate information before insertion Yes No

163 (98.2%) 3 (1.8%)
Information received before insertion regarding possible increase in vaginal discharge Yes No

128 (77.1%) 38 (22.9%)
Increased vaginal discharge during the treatment Yes No

70 (42.2%) 96 (57.8%)
NRS (Mean * SD) 53+27
Any other side effects during the treatment Yes No

27 (16.3%)

139 (83.7%)

Change in daily life during the treatment Yes, positive Yes, negative No
128 (77.1%) 11 (6.6%) 27 (16.3%)
Discomfort during the treatment Yes No
23 (13.9%) 143 (86.1%)
Adequate follow-up Yes No No response
156 (94.0%) 4 (2.4%) 6 (3.6%)
Expectations regarding the treatment Better than I expected | Worse than I expected | AsIexpected
125 (75.3%) 17 (10.2%) 24 (14.5%)
Pain at removal Yes No
NRS (Mean + SD) 58 (34.9%) 108 (65.1%)
6.7 +2.1
In a similar situation would you chose the pessary treatment again or recommend it to a friend? Yes No
152 (91.6%) 14 (8.4%)

NRS, numerical rating scale.

https:/doi.org/10.1371/journal.pone.0261830.t002

during treatment, the authors do not specify if the discharge increased after the pessary was
placed, but they only described a significantly higher rate of this symptom among patients
with cervical pessary compared to controls.

Table 3. Results of the subjective experience stratified for gestational age at delivery (before or after 34 weeks of

gestation).

< 34 weeks | >34 weeks | p-value*

50 116
n (%) n (%)
Adequate information before insertion 47 (94.0%) | 116 (100.0%) 0.03
Information received before insertion regarding possible vaginal discharge | 37 (74.0%) | 91 (78.4%) 0.56
Increased vaginal discharge during the treatment 16 (32.0%) 54 (46.6%) 0.09
Any other side effects during the treatment 10 (20.0%) 17 (14.7%) 0.49
Positive changes in daily life during the treatment 29 (58.0%) 99 (85.3%) 0.007
Discomfort during the treatment 6 (12.0%) 17 (14.7%) 0.81
Adequate follow up 43 (86.0%) | 113 (97.4%) 0.07
Experience was better than expected 25(50.0%) | 100 (86.2%) | < 0.001
Pain at removal 13 (26.0%) 45 (38.8%) 0.16
Would re-use Arabin pessary 38 (76.0%) | 114(98.3%) | <0.001
* chi square test.
https://doi.org/10.1371/journal.pone.0261830.t003
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Table 4. Comparison between studies on pessary use in singleton gestations in terms of side effects, experience and training of clinicians, and clinical results.

Investigated
device

Number of
subjects with
pessary placed
(n)

Teaching/
Audit details

Vaginal
discharge

Early removal
due to
discomfort/
pain
Discomfort
during
treatment

Pain during
removal (mean
score on a 0-10
scale)

Clinical results

Our study

Arabin pessary

118

Yes

The treatment was
performed by
three clinicians
who had received
practical training
in the placement
of the device.

51.7% (increased

during treatment)

0.8%

16.1%

Incidence of
PTB<34w: 22%

Goya et al.
2012 [12]

Arabin pessary

190

Not specified

100%

<1%

Mean pain score: 4
(scale 0-10) during
pessary insertion

PTB, preterm birth. CL, cervical length.

https://doi.org/10.1371/journal.pone.0261830.t004

Hui et al.
2013 [15]

Arabin pessary

53

Not specified

47.2%

(increased during
treatment)

0

7.5% pressure
sensations

1.9% vaginal pain

7 Not specified
Cervical pessary Cervical pessary
associated with not associated
significant reduction | with reduction of
of PTB < 34w and PTB <34 win
neonatal composite singleton
adverse outcomes in | pregnancies with
singleton pregnancies | CL<25 mm
with CL <25 mm

Discussion

Saccone et al.
2017 [13]

Arabin pessary

150

Yes

The physicians had
received practical
training in the

placement of the device.

Pessary insertion
training consisted of a
didactic session and a
hands-on session.

86.7%

(increased during
treatment)

0

3.3%

Not specified

Cervical pessary
associated with

significant reduction of

PTB < 34w in

asymptomatic singleton

pregnancies with CL
<25 mm

Nicolaides et al.
2016 [14]
Arabin pessary

460

Yes

The research-team
members who
inserted the
pessaries had
received practical
training in the
placement of the
device.

10.5%

(increased during
treatment)

5.4%

11.4%

Not specified

Cervical pessary
not associated with
reduction of PTB
<34 w in singleton
pregnancies with
CL<25 mm

Dugoff et al.
2018 [16]

Bioteque cup
pessaries

60

Yes

In addition to
didactic and hands-
on training, all staff
was required to
demonstrate
competence in
pessary placement
on a live model.

73.3%

3%

1.7% removal for
discomfort during
sexual intercourse

Not specified

Cervical pessary not
associated with
reduction of PTB in
singleton
pregnancies with
short CL<25mm

Ivandic et al.
2020 [17]
Arabin

pessary
129

Patients
managed by
preterm
labor team.

14.0%
(increased
during
treatment)

5.1%

7.0%

Painful in
28%

Incidence of
PTB<34w:
28.7%

One of the main findings of this study was that apart from vaginal discharge no significant dis-
comfort or side effects were experienced by the vast majority of patients. Moreover, the level of
patient satisfaction was high and only one patient required early removal due to discomfort.

In contrast to the PECEP trial [12, 19], in which all the women treated with a cervical pes-
sary had vaginal discharge, this symptom was only present in about 50% of our patients. Other
clinical trials report an increase in vaginal discharge in women with pessary treatment com-
pared to women without a pessary in pregnancy, with a highly variable rate reported in the
pessary group, depending on the study: from 10.5 in Nicolaides et al. [14] to 73.3% in Dugoff
etal. [16] and 86.7% in Saccone et al. [13]. On the other hand, pelvic discomfort is less fre-
quently reported. The lower incidence of vaginal discharge (14%) among women with a
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Table 5. Comparison between studies on pessary use in twin gestations in terms of side effects, experience and training of clinicians, and clinical results.

Investigated
device

Number of
subjects with
pessary placed
(n)

Teaching/
Audit details

Vaginal
discharge
Early removal
due to
discomfort/
pain
Discomfort
during
treatment
Pain during
removal (mean
score on a 0-10
scale)

Clinical results

PTB, preterm birth. CL, cervical length.

Our study

Arabin pessary

48

Yes

The treatment was
performed by three
clinicians who had
received practical
training in the
placement of the
device.

18.7% (increased
during treatment)

0

8.3%

5.7

Incidence of
PTB<34w: 37%

Goya et al.
2016 [19]
Arabin pessary

68

Yes

The central team in
turn instructed the
other centers in the
use of the pessary

100%

Not specified

Mean pain score: 4
(scale 0-10) during
pessary insertion

7

Cervical pessary
associated with
significant reduction
of PTB < 34w in
twin pregnancies
with short CL <25
mm

https://doi.org/10.1371/journal.pone.0261830.t005

Dang et al.
2019 [22]

Arabin pessary

148

Yes

Well-trained staff
involved in pessary
treatment

70%

Not specified

Discomfort (17%)
Pain 4%

Not specified

Cervical pessary
associated with
reduction of

PTB < 34w and
improved composite
poor perinatal outcome
in twin pregnancies
with CL <28 mm

Liem et al.
2013 [18]
Arabin pessary

401

No

No specific training
was provided

26% (increased during
treatment)

5.7%

4%

Not specified

Cervical pessary
associated with
reduction of
composite poor
perinatal outcome in
pregnancies with a
CL< 38 mm between
16 and 20 w

Nicolaides et al.
2016 [20]
Arabin pessary

588

No

Many research team
doctors were involved
in the insertion of the
pessary and they did
not receive supervised
training in doing so

42.1% (increased
during treatment)

5%

5.8%

Not specified

Cervical pessary not
associated with
reduction of PTB
<34w in unselected
twin pregnancies.

Norman et al.
2021 [21]

Arabin pessary

250

Yes (by video)

Inserting obstetricians
watched a training video on
pessary insertion, were
provided with written
guidance on pessary
management, and (at their
discretion) practiced pessary
insertion on a model prior to
first insertion

Not specified

11.3%

11.3% (32.5% discomfort or
pain during insertion)

Uncomfortable in 41.3%

Cervical pessary not
associated with reduction of
PTB <34w nor composite
adverse neonatal outcome
in twin pregnancies with CL
<35 mm

pessary reported in the study by Ivandic et al. [17] compared to most RCTs may be explained
by the retrospective nature of the study (taking part in a clinical trial may undermine patient
confidence in the treatment, resulting in more dissatisfaction or anxiety regarding the treat-
ment) and by the fact that they reported the occurrence of “significant” vaginal discharge.
Since increased vaginal discharge is the most common side effect of pessary treatment in
most studies, the patient should be advised of this before the pessary is positioned. As our
study shows, 77.1% of women reported that they had received adequate, comprehensive infor-
mation about the possibility of vaginal discharge. Communication is an essential part of the
treatment, as accurate counselling can be helpful in increasing patient’s compliance and satis-
faction regarding the treatment.

In order to prevent the accumulation of vaginal fluids, we encourage the use of Arabin cer-
vical pessaries which are characterized by perforations in the silicone ring that favour the
release of vaginal discharge [23]. It is important to keep in mind that vaginal discharge due to
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the Arabin pessary is not a sign of infection and should not be treated with antibiotics, unless
there is evidence of infection based on positive vaginal cultures.

Encouraging data in relation to the impact of the treatment on a patient’s daily life has
emerged from our study. The fact that the majority of patients have reported positive changes
in their lives during treatment may be in part related to the decreased concern about the risk
of preterm birth. In addition, the presence of the pessary supporting the cervix may give relief
of pressure sensations while walking or standing in some patients [26].

Patients of foreign nationality did not report a different experience with the treatment, or a
different perception of the assistance and information received compared to Italian patients,
while women who delivered before 34 weeks reported adequacy of the information received,
positive changes in their daily life, a sense of satisfaction and consideration of a possible reuse
of the device with a lower frequency compared to women who delivered after 34 weeks. This
could be explained by the fact that childbirth occurred at low gestational ages and, conse-
quently, in some women a negative experience related to the prematurity of their child may
also have had an impact on the reported experience with the pessary.

This is the first study which has focused on the maternal experience regarding pessary treat-
ment. A strength of this study is that all the women included in the study were assisted by
operators who had been trained in proper pessary placement. This study also has limitations,
which include the retrospective design, the absence of a control group and the fact that a pilot
test to validate the questionnaire was not conducted. Moreover, we acknowledge that our
study may be limited by recall bias, as the participants were asked to answer questions about
past experiences and outcomes. Therefore, the accuracy of the answers provided may be less
reliable when compared to data collected prospectively during research trials. To reduce recall
bias, we used a carefully compiled questionnaire, with very specific questions, in order to max-
imize accuracy and completeness.

Conclusions

Although some randomized trials report high rates of non-compliant patients, this could not
be confirmed by our data. In contrast, most women treated with the Arabin pessary for pre-
vention of preterm birth reported a positive experience, and the main side effect was an
increase in vaginal discharge. Women were motivated to continue with the treatment when
they were continuously followed by experienced clinicians.

Supporting information

S1 File. Questionnaire administered to the study population.
(DOCX)

S1 Dataset.
(SAV)

Author Contributions
Conceptualization: Viola Seravalli, Noemi Strambi, Mariarosaria Di Tommaso.

Data curation: Viola Seravalli, Noemi Strambi, Alessandra D’Arienzo, Francesco Magni,
Ludovico Bernardi, Anna Morucchio.

Formal analysis: Viola Seravalli, Alessandra D’Arienzo, Francesco Magni.

Investigation: Alessandra D’Arienzo, Ludovico Bernardi, Anna Morucchio.

PLOS ONE | https://doi.org/10.1371/journal.pone.0261830 January 12, 2022 8/10


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0261830.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0261830.s002
https://doi.org/10.1371/journal.pone.0261830

PLOS ONE Patient’s experience with cervical pessary

Methodology: Viola Seravalli, Noemi Strambi, Ludovico Bernardi, Anna Morucchio.
Software: Alessandra D’Arienzo.

Supervision: Viola Seravalli, Mariarosaria Di Tommaso.

Validation: Viola Seravalli, Noemi Strambi, Francesco Magni, Mariarosaria Di Tommaso.
Writing - original draft: Viola Seravalli, Noemi Strambi.

Writing - review & editing: Alessandra D’Arienzo, Francesco Magni, Ludovico Bernardi,
Anna Morucchio, Mariarosaria Di Tommaso.

References

1. Chawanpaiboon, et al. Global, regional, and national estimates of levels of preterm birth in 2014: a sys-
tematic review and modelling analysis. Lancet Glob Health 2019; 7:e37—e46. https://doi.org/10.1016/
S2214-109X(18)30451-0 PMID: 30389451

2. Blencowe H, Cousens S, Oestergaard MZ, Chou D, Moller AB, Narwal R, et al. National, regional, and
worldwide estimates of preterm birth rates in the year 2010 with time trends since 1990 for selected
countries: a systematic analysis and implications. Lancet. 2012 Jun 9; 379(9832):2162—72. https://doi.
org/10.1016/S0140-6736(12)60820-4 PMID: 22682464

3. Diez-lzquierdo A, Balaguer A, Lidén-Moyano C, Martin-Sanchez JC, Galan |, Fernandez E, et al. Corre-
lation between tobacco control policies and preterm births and low birth weight in Europe. Environ Res.
2018 Jan; 160:547-553. https://doi.org/10.1016/j.envres.2017.10.033 PMID: 29089104

4. GarnJV, Nagulesapillai T, Metcalfe A, Tough S, Kramer MR. International comparison of common risk
factors of preterm birth between the U.S. and Canada, using PRAMS and MES (2005-2006). Matern
Child Health J. 2015 Apr; 19(4):811-8. https://doi.org/10.1007/s10995-014-1576-y PMID: 25060811

5. Englund-Ogge L, Brantsaeter AL, Sengpiel V, Haugen M, Birgisdottir BE, Myhre R, et al. Maternal die-
tary patterns and preterm delivery: results from large prospective cohort study. BMJ. 2014 Mar 4; 348:
g1446. https://doi.org/10.1136/bmj.g1446 PMID: 24609054

6. Hoffman MK, Goudar SS, Kodkany BS, Metgud M, Somannavar M, Okitawutshu J, et al; ASPIRIN
Study Group. Low-dose aspirin for the prevention of preterm delivery in nulliparous women with a sin-
gleton pregnancy (ASPIRIN): a randomised, double-blind, placebo-controlled trial. Lancet. 2020 Jan
25; 395(10220):285-293. hitps://doi.org/10.1016/S0140-6736(19)32973-3 PMID: 31982074

7. Makrides M, Best K, Yelland L, McPhee A, Zhou S, Quinlivan J, et al. A Randomized Trial of Prenatal n-
3 Fatty Acid Supplementation and Preterm Delivery. N Engl J Med. 2019 Sep 12; 381(11):1035—-1045.
https://doi.org/10.1056/NEJMoa1816832 PMID: 31509674

8. Middleton P, Gomersall JC, Gould JF, Shepherd E, Olsen SF, Makrides M. Omega-3 fatty acid addition
during pregnancy. Cochrane Database Syst Rev. 2018 Nov 15; 11(11):CD003402. https://doi.org/10.
1002/14651858.CD003402.pub3 PMID: 30480773

9. Simmonds LA, Sullivan TR, Skubisz M, Middleton PF, Best KP, Yelland LN, et al. Omega-3 fatty acid
supplementation in pregnancy-baseline omega-3 status and early preterm birth: exploratory analysis of
a randomised controlled trial. BJOG. 2020 Jul; 127(8):975-981. https://doi.org/10.1111/1471-0528.
16168 PMID: 32034969

10. Souka AP, Papastefanou |, Pilalis A, Kassanos D, Papadopoulos G. Implementation of universal
screening for preterm delivery by mid-trimester cervical-length measurement. Ultrasound Obstet Gyne-
col. 2019 Mar; 53(3):396—401. https://doi.org/10.1002/uog.19050 PMID: 29536576

11. DiRenzo GC, Cabero Roura L, Facchinetti F, Helmer H, Hubinont C, Jacobsson B, et al. Preterm Labor
and Birth Management: Recommendations from the European Association of Perinatal Medicine. J
Matern Fetal Neonatal Med. 2017 Sep; 30(17):2011-2030. https://doi.org/10.1080/14767058.2017.
1323860 PMID: 28482713

12. Goya M, Pratcorona L, Merced C, Rodd C, Valle L, Romero A, et al; Pesario Cervical para Evitar Pre-
maturidad (PECEP) Trial Group. Cervical pessary in pregnant women with a short cervix (PECEP): an
open-label randomised controlled trial. Lancet. 2012 May 12; 379(9828):1800-6. https://doi.org/10.
1016/S0140-6736(12)60030-0 PMID: 22475493

13. Saccone G, Maruotti GM, Giudicepietro A, Martinelli P; Italian Preterm Birth Prevention (IPP) Working
Group. Effect of Cervical Pessary on Spontaneous Preterm Birth in Women With Singleton Pregnancies
and Short Cervical Length: A Randomized Clinical Trial. JAMA. https://doi.org/10.1001/jama.2017.
18956 PMID: 29260226

PLOS ONE | https://doi.org/10.1371/journal.pone.0261830 January 12, 2022 9/10


https://doi.org/10.1016/S2214-109X(18)30451-0
https://doi.org/10.1016/S2214-109X(18)30451-0
http://www.ncbi.nlm.nih.gov/pubmed/30389451
https://doi.org/10.1016/S0140-6736(12)60820-4
https://doi.org/10.1016/S0140-6736(12)60820-4
http://www.ncbi.nlm.nih.gov/pubmed/22682464
https://doi.org/10.1016/j.envres.2017.10.033
http://www.ncbi.nlm.nih.gov/pubmed/29089104
https://doi.org/10.1007/s10995-014-1576-y
http://www.ncbi.nlm.nih.gov/pubmed/25060811
https://doi.org/10.1136/bmj.g1446
http://www.ncbi.nlm.nih.gov/pubmed/24609054
https://doi.org/10.1016/S0140-6736(19)32973-3
http://www.ncbi.nlm.nih.gov/pubmed/31982074
https://doi.org/10.1056/NEJMoa1816832
http://www.ncbi.nlm.nih.gov/pubmed/31509674
https://doi.org/10.1002/14651858.CD003402.pub3
https://doi.org/10.1002/14651858.CD003402.pub3
http://www.ncbi.nlm.nih.gov/pubmed/30480773
https://doi.org/10.1111/1471-0528.16168
https://doi.org/10.1111/1471-0528.16168
http://www.ncbi.nlm.nih.gov/pubmed/32034969
https://doi.org/10.1002/uog.19050
http://www.ncbi.nlm.nih.gov/pubmed/29536576
https://doi.org/10.1080/14767058.2017.1323860
https://doi.org/10.1080/14767058.2017.1323860
http://www.ncbi.nlm.nih.gov/pubmed/28482713
https://doi.org/10.1016/S0140-6736(12)60030-0
https://doi.org/10.1016/S0140-6736(12)60030-0
http://www.ncbi.nlm.nih.gov/pubmed/22475493
https://doi.org/10.1001/jama.2017.18956
https://doi.org/10.1001/jama.2017.18956
http://www.ncbi.nlm.nih.gov/pubmed/29260226
https://doi.org/10.1371/journal.pone.0261830

PLOS ONE

Patient’s experience with cervical pessary

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

Nicolaides KH, Syngelaki A, Poon LC, Picciarelli G, Tul N, Zamprakou A, et al. A Randomized Trial of a
Cervical Pessary to Prevent Preterm Singleton Birth. N Engl J Med. 2016 Mar 17; 374(11):1044-52.
https://doi.org/10.1056/NEJMoa1511014 PMID: 26981934

Hui SY, Chor CM, Lau TK, Lao TT, Leung TY. Cerclage pessary for preventing preterm birth in women
with a singleton pregnancy and a short cervix at 20 to 24 weeks: a randomized controlled trial. Am J
Perinatol. 2013 Apr; 30(4):283-8. https://doi.org/10.1055/s-0032-1322550 PMID: 22875662

Dugoff L, Berghella V, Sehdev H, Mackeen AD, Goetzl L, Ludmir J. Prevention of preterm birth with pes-
sary in singletons (PoPPS): randomized controlled trial. Ultrasound Obstet Gynecol. 2018 May; 51
(5):573-579. https://doi.org/10.1002/uog.18908 PMID: 28940481

Ivandic J, Care A, Goodfellow L, Poljak B, Sharp A, Roberts D, et al. Cervical pessary for short cervix in
high risk pregnant women: 5 years experience in a single centre. J Matern Fetal Neonatal Med. 2020
Apr; 33(8):1370—-1376. https://doi.org/10.1080/14767058.2018.1519018 PMID: 30173599

Liem S, Schuit E, Hegeman M, Bais J, de Boer K, Bloemenkamp K, et al. Cervical pessaries for preven-
tion of preterm birth in women with a multiple pregnancy (ProTWIN): a multicentre, open-label rando-
mised controlled trial. Lancet. 2013 Oct 19; 382(9901):1341-9. https://doi.org/10.1016/S0140-6736(13)
61408-7 PMID: 23924878

Goya M, de la Calle M, Pratcorona L, Merced C, Rodé C, Mufioz B, et al; PECEP-Twins Trial Group.
Cervical pessary to prevent preterm birth in women with twin gestation and sonographic short cervix: a
multicenter randomized controlled trial (PECEP- Twins). Am J Obstet Gynecol. 2016 Feb; 214(2):145—
152. https://doi.org/10.1016/j.aj0g.2015.11.012 PMID: 26627728

Nicolaides KH, Syngelaki A, Poon LC, de Paco Matallana C, Plasencia W, Molina FS, et al. Cervical
pessary placement for prevention of preterm birth in unselected twin pregnancies: a randomized con-
trolled trial. Am J Obstet Gynecol. 2016 Jan; 214(1):3.e1-9. https://doi.org/10.1016/j.a2jog.2015.08.051
PMID: 26321037

Norman JE, Norrie J, MacLennan G, Cooper D, Whyte S, Chowdhry S, et al. Evaluation of the Arabin
cervical pessary for prevention of preterm birth in women with a twin pregnancy and short cervix (STOP-
PIT-2): An open-label randomised trial and updated meta-analysis. PloS Med. 2021; 18(3):e1003506.
https://doi.org/10.1371/journal.pmed.1003506 PMID: 33780463

Dang VQ, Nguyen LK, Pham TD, He YTN, Vu KN, Phan MTN, et al. Pessary Compared With Vaginal
Progesterone for the Prevention of Preterm Birth in Women With Twin Pregnancies and Cervical Length
Less Than 38 mm: A Randomized Controlled Trial. Obstet Gynecol. 2019 Mar; 133(3):459-467. https://
doi.org/10.1097/A0G.0000000000003136 PMID: 30741812

Arabin B, Alfirevic Z. Cervical pessaries for prevention of spontaneous preterm birth: past, present and
future. Ultrasound Obstet Gynecol. 2013 Oct; 42(4):390-9. https://doi.org/10.1002/uog.12540 PMID:
23775862

Di Tommaso M, Seravalli V, Arduino S, Bossotti C, Sisti G, Todros T. Arabin cervical pessary to prevent
preterm birth in twin pregnancies with short cervix. J Obstet Gynaecol. 2016. 25:1-4. https://doi.org/10.
3109/01443615.2016.1148127 PMID: 27013088

Cannie MM, Dobrescu O, Gucciardo L, Strizek B, Ziane S, Sakkas E, et al. Arabin cervical pessary in
women at high risk of preterm birth: a magnetic resonance imaging observational follow-up study. Ultra-
sound Obstet Gynecol. 2013 Oct; 42(4):426-33. https://doi.org/10.1002/uog.12507 PMID: 23671013

Kyvernitakis |, Maul H, Rath W, Kraft K, Kuon R, Hamza A, et al. Position Paper of the Task Force for
Obstetrics and Prenatal Medicine (AGG—Section Preterm Birth) on the Placement, Removal and Sur-
veillance of the Arabin Cervical Pessary in Patients at Risk for Spontaneous Preterm Birth. Geburtshilfe
Frauenheilkd. 2019 Nov; 79(11):1171-1175. https://doi.org/10.1055/a-1007-8613 PMID: 31736505

Arabin B, Roos C, Kollen B, van Eyck J. Comparison of transvaginal sonography in recumbent and
standing maternal positions to predict spontaneous preterm birth in singleton and twin pregnancies.
Ultrasound Obstet Gynecol. 2006 Apr; 27(4):377-86. https://doi.org/10.1002/uog.2694 PMID:
16514620

Arabin B, Halbesma JR, Vork F, Hiibener M, van Eyck J. Is treatment with vaginal pessaries an option
in patients with a sonographically detected short cervix? J Perinat Med. 2003; 31(2):122-33. https://doi.
org/10.1515/JPM.2003.017 PMID: 12747228

Barbone AS, Li X, Arabin B, Kira Y, Jani JC, Cannie MM. Preliminary modelling of effective positioning
of Arabin cerclage pessary in women at high risk of preterm birth. Ultrasound Obstet Gynecol. 2020; 55
(4):557-8. https://doi.org/10.1002/uog.20375 PMID: 31237035

Franca MS, Hatanaka AR, Moron AF. The importance of experience in using cervical pessary for pre-
vention of preterm birth. Obstet Gynecol Int J.2021; 12(2):94-98.

Jones KR, Vojir CP, Hutt E, Fink R. Determining mild, moderate, and severe pain equivalency across
pain-intensity tools in nursing home residents. J Rehabil Res Dev. 2007; 44(2):305—-14. https://doi.org/
10.1682/jrrd.2006.05.0051 PMID: 17551881

PLOS ONE | https://doi.org/10.1371/journal.pone.0261830 January 12, 2022 10/10


https://doi.org/10.1056/NEJMoa1511014
http://www.ncbi.nlm.nih.gov/pubmed/26981934
https://doi.org/10.1055/s-0032-1322550
http://www.ncbi.nlm.nih.gov/pubmed/22875662
https://doi.org/10.1002/uog.18908
http://www.ncbi.nlm.nih.gov/pubmed/28940481
https://doi.org/10.1080/14767058.2018.1519018
http://www.ncbi.nlm.nih.gov/pubmed/30173599
https://doi.org/10.1016/S0140-6736(13)61408-7
https://doi.org/10.1016/S0140-6736(13)61408-7
http://www.ncbi.nlm.nih.gov/pubmed/23924878
https://doi.org/10.1016/j.ajog.2015.11.012
http://www.ncbi.nlm.nih.gov/pubmed/26627728
https://doi.org/10.1016/j.ajog.2015.08.051
http://www.ncbi.nlm.nih.gov/pubmed/26321037
https://doi.org/10.1371/journal.pmed.1003506
http://www.ncbi.nlm.nih.gov/pubmed/33780463
https://doi.org/10.1097/AOG.0000000000003136
https://doi.org/10.1097/AOG.0000000000003136
http://www.ncbi.nlm.nih.gov/pubmed/30741812
https://doi.org/10.1002/uog.12540
http://www.ncbi.nlm.nih.gov/pubmed/23775862
https://doi.org/10.3109/01443615.2016.1148127
https://doi.org/10.3109/01443615.2016.1148127
http://www.ncbi.nlm.nih.gov/pubmed/27013088
https://doi.org/10.1002/uog.12507
http://www.ncbi.nlm.nih.gov/pubmed/23671013
https://doi.org/10.1055/a-1007-8613
http://www.ncbi.nlm.nih.gov/pubmed/31736505
https://doi.org/10.1002/uog.2694
http://www.ncbi.nlm.nih.gov/pubmed/16514620
https://doi.org/10.1515/JPM.2003.017
https://doi.org/10.1515/JPM.2003.017
http://www.ncbi.nlm.nih.gov/pubmed/12747228
https://doi.org/10.1002/uog.20375
http://www.ncbi.nlm.nih.gov/pubmed/31237035
https://doi.org/10.1682/jrrd.2006.05.0051
https://doi.org/10.1682/jrrd.2006.05.0051
http://www.ncbi.nlm.nih.gov/pubmed/17551881
https://doi.org/10.1371/journal.pone.0261830

