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Abstract
Background: Spontaneous preterm birth is a global issue that contributed to perinatal morbidities and mortalities
worldwide. The study aimed to describe the experience at UKM Medical Center in managing women at high risk
for spontaneous preterm birth using the Arabin pessary.
Methods: This is a retrospective observational study involving 58 pregnancies from 1st January 2013 to 31st
December 2019. Inclusion criteria were previous mid-trimester miscarriage and/or preterm birth, previous cervical
surgery or short cervical length on routine sonogram. The demographic data, characteristics of each pregnancy and
details of outcomes and management were described.
Results: The majority of women were Malay with mean age and body mass index of 32.9 ± 4.2 years and 27.1 ± 6.3
kg/m2 respectively. The most frequent indications for Arabin pessary insertion were previous mid-trimester
miscarriage (46.4%) and early preterm birth (17.2%). A total of 73.4% of these women had the pessary inserted
electively at a mean cervical length of 31.6 ± 9.1 mm at median gestation of 15.0 weeks. They were managed as
outpatient (56.9%), inpatient (24.1%) or mixed (19.0%) with combination of progestogen (81.0%) and 53.4% received
antenatal corticosteroids. Spontaneous preterm birth at or more than 34 weeks gestation occurred in 74.1% with
birthweight at or more than 2000 g (82.4%). Despite cervical funneling in 12 women (20.7%), 66.7% delivered at or
later than 34 weeks gestation and 2 (16.7%) resulted in miscarriage.
Conclusions: Insertion of the Arabin pessary is beneficial to prevent spontaneous preterm birth in pregnant
women who are at high risk. In particular, early insertion and close monitoring allows the best possible outcomes.
Trial registration: This study was retrospectively registered with ClinicalTrials.gov (NCT04638023) on 20/11/2020.
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Background
Preterm birth is defined by delivery before 37 completed
weeks and is a major cause of perinatal morbidity and
mortality [1]. Consequences of preterm birth are among
the most common cause of death in children under 5
years of age [2]. The global incidence of preterm birth in
2010 was 11.1% with the highest rate in low income
countries [2]. Worldwide, the rate remained the same in
most countries but seemed to be increased in the United
States [3, 4]. Likewise, the rate of preterm birth in
Malaysia increased between 2010 (8.1%) and 2012
(11.3%) [5]. The cost of management of preterm infants
is massive with the mean cost highest in infants with
birthweight of less than 1000 g [5].
Preterm birth can either be iatrogenic due to severe
preeclampsia and fetal growth restriction or spontaneous
caused by vaginal infection, and cervical incompetence
[6–9]. Spontaneous preterm labor contributed to 40–
45% of preterm birth [10]. The diagnosis of cervical incompetence is difficult and suspected either from history
or incidental finding of ultrasound measurement of short
cervical length with or without funnelling. It is characterized by painless dilatation of the cervix as the pregnancy advances. Typically, the gestation of birth reduces
with increasing numbers of pregnancy and the duration
of labor is short. The pathophysiology is poorly understood and hence the difficulty to predict and treat the
condition effectively. To date, the strongest predictor is
short cervical length on transvaginal sonogram before
28 weeks of gestation and the risk increased with decreasing length and presence of funnelling [11].
Cervical insufficiency is a condition believed to be
caused by congenital deficiency of collagen in the cervical tissue or from cervical trauma. Consequently, the
cervix is unable to withstand the pressure from the
growing fetus in utero causing the cervix to shorten and
open creating a funnel. Traditionally cervical cerclage is
recommended in this group of women based on either
history alone and/or cervical assessment in the present
pregnancy [12]. However, this method is operator
dependent, requires hospital admission, operating theatre for local or general anesthesia, and causes cervical
scarring. In addition, the data on the efficacy in preventing preterm birth is contradicting [13]. There had been
robust research to investigate an alternative treatment
using a vaginal pessary. Arabin pessary use in women at
high risk of preterm birth had been shown to have
promising outcomes [14, 15]. Despite the conflicting results in the earlier years, studies that are more recent
had shown positive outcomes [16–19]. On the other
hand, a systematic review by Conde-Agudelo A et al. did
not support the use of cervical pessary in singleton or
twin pregnancies amongst high risk women to prevent
spontaneous preterm birth [20]. The mechanism of
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action of cervical pessary is to shift the cervix posteriorly
to deviate the uterine load to the anterior lower segment
and at the same time pressuring it to remain closed [21].
The aim of this study was to describe the experience
of managing women who were at high risk for spontaneous preterm birth using Arabin pessary.

Methods
Setting and eligibility criteria

This was a single tertiary center retrospective analysis
which included 66 pregnancies that underwent Arabin
pessary insertion (Dr Arabin, Witten, Germany) between
1st January 2013 until 31st December 2019 in UKM
Medical Center. Ethics approval had been obtained
through the Institutional Ethics and Research Board (FF2017-372). No consent was required by the ethics committee as this was a retrospective study. Administrative
permissions and/or licenses were not required by our
team to access the data used in our research.
This study had been performed in accordance with the
ethical standards as laid down in the 1964 Declaration of
Helsinki. The women included in this study had singleton pregnancies who were high risk for spontaneous
preterm birth based on previous spontaneous preterm
birth before 34+ 0 weeks or previous cervical surgery
such as large loop excision of transformation zone
(LLETZ) or loop electrosurgical excision procedure
(LEEP) with their gestational age confirmed via dating
scans in the first trimester. Patients were excluded if the
details of the pregnancy were incomplete, had Arabin
pessary inserted in other centers or delivered elsewhere.
Management protocol

Patients who were identified to be high risk for spontaneous preterm birth based on the obstetrics history were
identified. Screening for vaginal infections was performed by taking vaginal swab samples which were sent
for microscopic, cultural and sensitivity analysis (HVS
C&S). Women with candidosis were treated with antifungal pessary according to our routine protocol. If the
diagnosis of cervical insufficiency was highly suggestive,
the Arabin pessary was inserted electively at 14 to 16
weeks gestation regardless of the cervical length measurement. If the diagnosis of cervical incompetence was
doubtful, the patients’ cervical length was monitored via
transvaginal sonogram initiated from 14 weeks. It was
performed every 2 weeks until 28 to 30 weeks gestation.
The pessary was inserted if there was cervical length
shortening irrespective of whether there were any symptoms. The decision to insert the pessary and subsequent
management such as additional progestogen therapy, inor out-patient management and antenatal corticosteroids
were based on the attending obstetricians. The progestogen therapy was administered either parenterally (250 –
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500 mg weekly) or vaginally (200 mg daily before bedtime) based on the physician’s choice. Transvaginal
sonogram to measure the cervical length was performed
using a 7-MHz transducer (model D8-4U-Resona 7;
Mindray, Shen Zhen, China) according to the Fetal
Medicine Foundation (FMF) guideline. All the patients
were followed up 2 to 4 weekly after pessary insertion in
the antenatal clinic until delivery. Progestogen therapy
was stopped at 34 weeks gestation and Arabin pessary
was removed at 36 weeks or more or when the patients
were in established labor.
All of the records were traced and scrutinized including the sociodemographic variables which consist of maternal age, race, pre-pregnancy body mass index (BMI),
parity, number of miscarriages, indication for Arabin
pessary insertion, and intervention for previous preterm
birth. The clinical characteristics included cervical length
and gestational age at insertion, presence of funnelling,
whether pessary was inserted electively or as emergency,
continuity of management post insertion as inpatient,
outpatient or mixed, addition of progestogen therapy,
presence of antenatal complications such as diabetes,
hypertension, anemia, threatened preterm labor and preterm prelabor rupture of membranes, administration of
corticosteroids, pathological smear and gestational age at
removal. Primary outcome measured was birth at or
more than 34 weeks gestation. Secondary outcome measured were type of labor, mode of delivery, neonatal
birthweight and neonatal intensive care unit (NICU)
admission.
Miscarriage was defined as pregnancy loss at 22 weeks
and less [22]. Preterm birth was defined as birth before
37 completed week [1]. Early neonatal death was defined
as death between 0 to 7 days of life [23].
Statistical analysis

Data were analyzed using SPSS software package version
23 (IBM SPSS Statistics, Armonk, NY, USA). Simple descriptive analyses were used to describe the demographic
data and clinical characteristics of the study group.
Comparisons between groups were made with Fisher’s
exact test or contingency coefficient for dichotomous
data and Student’s t-test and non-parametric test for
normally and not normally distributed data respectively.
p value of < 0.05 was deemed significant.

Results
A total of 66 pregnancies were identified whereof eight
were excluded as they were either transferred to another
center for delivery due to financial constraint or the data
was incomplete. The remaining data of 58 pregnancies
were analyzed.
Table 1 demonstrates the demographic data of study
population. The majority of patients was multiparous
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Table 1 Demographic data of study population at UKM Medical
Center from 1st January 2013 until 31st December 2019, n = 58
Mean maternal age ± SD, (years)

32.9 ± 4.2

Race, n (%)
Malay

42 (72.4)

Chinese

10 (17.2)

Indian

1 (1.7)

Others

5 (8.6)

Mean pre-pregnancy BMI ± SD, (kg/m2)

27.1 ± 6.3

Parity, n (%)
Nulliparous

2 (3.4)

Multiparous

56 (96.6)

Number of miscarriages, n (%)
0–2

46 (79.3)

≥3

12 (20.7)

Indications, n (%)
Previous mid-trimester miscarriage (A)

27 (46.4)

Previous early preterm birth (B)

10 (17.2)

Short cervical length on ultrasound

8 (13.8)

Previous cervical surgery or trauma

3 (5.2)

A&B

10 (17.2)

Previous intervention, n (%)
Arabin pessary

6 (10.3)

Cervical cerclage

12 (20.7)

Progestogen only

2 (3.4)

SD standard deviation, BMI body mass index

(56/58, 96.6%) Malay (42/58, 72.4%) women with mean
maternal age and body mass index (BMI) of 32.9 ± 4.2
years and 27.1 ± 6.3 kg/m2 respectively. The most common indication for insertion of an Arabin pessary was
previous mid-trimester miscarriages (27/58, 46.4%) and
there were 15 patients (15/58, 25.9%) who had been
managed with either Arabin pessary or cervical cerclage
in previous pregnancies. There was a total of 12 patients
(12/58, 20.7%) who had been managed with cervical
cerclage in their previous pregnancies.
Table 2 demonstrates that most patients (42/58,
72.4%) had elective Arabin pessary insertion at the median gestation of 15.0 (13.75–20.3) weeks with mean cervical length of 31.6 ± 9.1 mm. Slightly more than half
(33/58, 56.9%) were managed as outpatient throughout
their pregnancies and (31/58, 53.4%) received antenatal
corticosteroids. The majority of them (47/58, 81.0%) had
a combination of progestogen therapy either parenteral
or vaginally and 51.7% (30/58) of patients had associated
pathological smear. Among the most common findings
were presence of group B Streptococcus (24/58, 41.4%)
followed by Candida albicans (6/58, 10.2%).
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Table 2 Clinical characteristics of study population, at UKM Medical Center from 1st January 2013 until 31st December 2019, n = 58
Mean cervical length at insertion ± SD, (mm)

31.6 ± 9.1

Presence of funneling, n (%)

12 (20.7)

Median gestation at insertion, weeks (IQR)

15.0 (13.8–20.3)

Type of insertion, n (%)
Elective

42 (72.4)

Emergency

16 (27.6)

Subsequent management, n (%)
Outpatient

33 (56.9)

Inpatient

14 (24.1)

Mixed

11 (19.0)

Combination with progestogen, n (%)
Proluton

36 (61.1)

Uterogestan

11 (19.0)

Complications, n (%)
Diabetes

14 (24.1)

Hypertension

1 (1.7)

Anaemia

3 (5.2)

Threatened preterm labor

2 (3.4)

Preterm prelabor rupture of membranes

2 (3.4)

Antenatal corticosteroids, n (%)

31 (53.4)

Pathological vaginal smear, n (%)
Group B streptococcus

24 (41.4)

Candida albicans

6 (10.2)

Median gestational age of Arabin pessary removal, weeks (IQR)

35.9 (29.0–36.0)

IQR inter quartile range

Table 3 shows 29/58 (50.0%) pregnancies delivered
more than 37 weeks gestation and 22/58 (37.9%) had
preterm livebirths. The total of preterm birth at or more
than 34 weeks gestation was 74.1% (43/58). Amongst the
preterm livebirths, the majority was late (14/22, 63.6%)
followed by extreme (5/22, 22.7%), moderate (2/22,
9.1%) and very (1/22, 4.6%) preterm birth. In accordance
with this, most neonates were born with a birthweight of
2000 g or more (42/51, 82.4%) followed by less than
1000 g (4/51, 7.8%). There was one stillbirth delivered at
24+ 4 weeks with birthweight of 620 g following an emergency insertion of pessary at 21 weeks gestation for short
cervical length on ultrasound. Majority of the patients
had spontaneous labor (48/52, 92.3%) and 34/52 (65.4%)
delivered vaginally. Emergency caesarean section was
performed in 13/18 (72.2%) of pregnancies due to fetal
distress, malpresentation and refusal for vaginal birth
after a caesarean section.
Table 4 demonstrates the clinical characteristics and
outcomes of patients with cervical funnelling. Majority
of them had emergency insertion of the pessary with
shorter mean cervical length (19.9 ± 6.4 mm) at median
gestation of 21.0 weeks (IQR 18.0–24.3). Not

surprisingly, most of these patients were managed as inpatient (6/12, 50.0%) or mixed in- and outpatient (4/12,
33.3%). Almost all of them were administered with progestogen therapy and interestingly, 75.0% (9/12) were
complicated with diabetes.
Table 5 compares pregnancies that had elective versus
emergency insertion of the Arabin pessary. There was
significant difference in mean cervical length at insertion
(34.7 ± 7.6 mm vs 23.5 ± 7.9 mm, p < 0.001), median gestation at insertion (14.0 weeks vs 21.5 weeks, p < 0.001)
and presence of funneling (7.1% vs 56.2%, p < 0.001) between those who had elective and emergency pessary insertion respectively. There were no significant
differences in mean maternal age, mean pre-pregnancy
BMI, pregnancy outcome, birth less than 34 weeks gestation, median gestational age at birth, median birthweight
and rate of NICU admission.

Discussion
This is the first study that was conducted in Malaysia
that showed the experience of a single tertiary center in
using Arabin pessary in women at high risk for spontaneous preterm birth. In our center, the pessary has been
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Table 3 Pregnancy outcome in study population at UKM
Medical Center from 1st January 2013 until 31st December 2019
Birth outcome, n = 58, n (%)
> 37 weeks gestation

29 (50.0)
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Table 4 Clinical characteristics and pregnancy outcomes of
patients with funneling at UKM Medical Center from 1st January
2013 until 31st December 2019, n = 12
Insertion type, n (%)

22 (37.9)

Elective

3 (25.0)

Preterm stillbirth

1 (1.8)

Emergency

9 (75.0)

Miscarriage

6 (10.3)

Mean cervical length at insertion ± SD, (mm)

19.9 ± 6.4

43 (74.1)

Median gestation at insertion, weeks (IQR)

21.0 (18.0–24.3)

+0

Preterm livebirth (24

+6

to 36 )

Total birth ≥34 weeks gestation

Subsequent management, n (%)

Type of labor, n = 52, n (%)
Spontaneous

48 (92.3)

Outpatient

Induction of labor

4 (7.7)

Inpatient

6 (50.0)

Mixed

4 (33.3)

Mode of delivery, n = 52, n (%)
Spontaneous vaginal

34 (65.4)

Instrumental

0 (0)

Caesarean section

18 (34.6)

2 (16.7)

Combination with progestogen, n (%)
Proluton

9 (75.0)

Uterogestan

2 (16.7)

Complications, n (%)

Elective

5 (27.8)

Emergency

13 (72.2)

Diabetes

9 (75.0)

Median gestational age at birth, weeks (IQR)

37.0 (33.6–37.7)

Thyroid disorders

2 (16.7)

Preterm live birth (weeks), n (%)

22

Preterm prelabor rupture of membranes

1 (8.3)

+6

Birth outcome, n (%)

Late (34–36 )

14 (63.6)

Moderate (32–33+ 6)

2 (9.1)

> 37 weeks gestation

7 (58.3)

Very (28–31 )

1 (4.6)

Preterm livebirth (24+ 0 to 36+ 6)

3 (25.0)

Extreme (< 28)

5 (22.7)

Miscarriage

2 (16.7)

Median birthweight, (g) (IQR)

2700.0 (1842.0–2920.0)

Total birth ≥34 weeks gestation

8 (66.7)

Live birthweight, (g), n (%)

51

Median birthweight, (g) (IQR)

≥ 2000

42 (82.4)

Live birthweight, (g), n (%)

1500–1990

3 (5.8)

≥ 2000

7 (70.0)

1000–1490

2 (4.0)

1500–1990

1 (10.0)

< 1000

4 (7.8)

+6

NICU admission, n (%)

11 (19.0)

1000–1490
NICU admission, n (%)

2775.0 (1285.0–2962.5)

2 (20.0)
3 (30.0)

NICU neonatal intensive care unit

used as an alternative to cervical cerclage since 2013. Patients with obstetric history that was highly suggestive of
cervical insufficiency had elective Arabin pessary insertion at 14 to 16 weeks. Emergency insertion was performed in those who had asymptomatic or symptomatic
cervical length shortening on ultrasound.
There are only a few studies that recruited the same
cohort of patients similar to ours. The rate of preterm
birth less than 34 and 37 weeks in our cohort was 25.9
and 50% respectively. Hence, our median gestation at insertion was earlier (15.0 weeks) with longer mean cervical length (31.6 mm) than the studies done by Ivandic
et al. and Barinov et al. [14, 24]. Likewise, the majority
of neonates delivered in this study weighed 2000 g or
more. This was in accordance with a study by Ivandic
et al. whereby the rate was 29 and 50% respectively [14].
Majority had Arabin pessary insertion at 20 weeks

gestation but the cervical length was not mentioned
[14]. Barinov et al. recruited women at high risk for
spontaneous preterm birth and randomized them into
Arabin pessary and progestogen or circular cervical cerclage and progestogen at 11 to 22 weeks gestation [24].
They demonstrated no significant differences in the rate
of preterm birth. The preterm birth rate was higher as
compared to our study at 44.4% before 34 weeks and
concentrated on the neonatal outcomes instead of the
details in the management [24]. These studies differed to
ours as most of our patients had the pessary inserted
electively before the onset of cervical shortening.
The data in this study had demonstrated that majority
of preterm births were classified under late with birthweight of 2000 g or more. The results of this study cannot be compared to other published data as the cohort
of patients recruited was different. In our center, patients who were identified as high risk for spontaneous
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Table 5 Comparison between elective and emergency insertion of Arabin pessary in study population at UKM Medical Center from
1st January 2013 until 31st December 2019, n = 58
Elective insertion
n = 42

Emergency insertion
n = 16

OR (95% CI)
p value

32.6 ± 4.4

33.7 ± 3.7

0.4a

27.8 ± 6.4

25.0 ± 5.5

0.2a

No

39 (92.9)

7 (43.8)

Yes

Mean maternal age ± SD (years)
2

Mean pre-pregnancy body mass index ± SD, kg/m
Presence of funnelling, n (%)

16.7 (3.6–77.5)
< 0.001b

3 (7.1)

9 (56.2)

Mean cervical length at insertion ± SD, (mm)

34.7 ± 7.6

23.5 ± 7.9

< 0.001a

Median gestation at insertion, weeks (IQR)

14.0 (13.0–15.0)

21.5 (18.8–25.0)

< 0.001c
0.2d

Pregnancy outcome, n (%)
Term livebirth

22 (52.4)

7 (43.8)

Preterm livebirth

15 (35.7)

7 (43.8)

Miscarriage

5 (11.9)

1 (6.3)

Early neonatal death

0 (0.0)

1 (6.1)

Birth < 34 weeks gestation, n (%)

10 (23.8)

5 (31.3)

1.4 (0.4–5.2)
0.7b

Median gestational age at birth, weeks (IQR)

37.0 (34.0–38.5)

36.5 (28.4–37.3)

0.8c

Median birthweight, (g) (IQR)

2630.0 (1897.5–2925.0)

2700.0 (1152.5–2937.5)

0.8c

NICU admission, n (%)

8 (21.6)

3 (23.1)

1.1 (0.2–4.9)
1.0b

a

Student’s t-test, bChi square test, difference expressed in odds ratio (95% CI), cNon-parametric test, dcontingency coefficient, df = 2

preterm labor would undergo cervical length monitoring
from as early as 14 weeks gestation. Those with history
that was suggestive of cervical incompetence would have
the Arabin pessary insertion electively at 14 weeks. On
the other hand, those whose histories were not clear,
were counselled and options were given for them to
choose. Either the Arabin pessary would be inserted
electively at 14 weeks or inserted only in the presence of
cervical length shortening following 2 weekly cervical
length measurements from 14 to 28 weeks gestation.
The protocol of the management of women at high
risk for spontaneous preterm birth in our center is
unique. Most studies recruited low risk women with
shortened cervical length following screening of asymptomatic low risk women via transvaginal sonogram. The
results were contradicting. Goya et.al and Saccone et.al
both recruited this cohort of women at 18 to 22 weeks
gestation. They demonstrated significantly lower rate of
preterm birth and higher birthweight as compared to
the control group [25, 26]. Hui et.al and Nicolaides et.al
recruited similar cohort of women at 20 to 24 weeks and
randomized them into control and treated groups. Both
studies did not show reduction of spontaneous preterm
birth less than 34 weeks as compared to the control
group [27, 28].
We are aware that our study was limited by the small
sample size and this was not a randomized control trial.

We did not include data on the neonatal outcomes in
regard to incidence of perinatal morbidities such as necrotizing enterocolitis, intraventricular hemorrhage, respiratory distress syndrome, retinopathy of prematurity,
and duration of NICU stay. Additionally, the added use
of progestogen might have influenced the outcomes of
this study. However, the selected population were highly
selective consisting of those who were at high risk of
preterm birth which is one of the reasons there was no
control group in this study. As this was a single center
experience, which targeted a homogenous group of
women, the management did not differ much between
the obstetricians involved.

Conclusions
The results of our observational study suggested that
the insertion of the Arabin pessary in women at high
risk for spontaneous preterm birth is beneficial if it is
inserted electively earlier at 14 weeks gestation. We
found that the early elective insertion and close monitoring of the patients are beneficial in the management of this high risk group of women to allow
additional steps in management aiming for the best
outcome. Arabin pessary is safe with minimal side
effects, affordable, simple to use and non-operator
dependent. A larger multi-center study is required for
further validation of our results.

Rahman et al. BMC Pregnancy and Childbirth

(2021) 21:368

Abbreviations
UKM: Universiti Kebangsaan Malaysia; LLETZ: Large Loop Excision of
Transformation Zone; LEEP: Loop Electrosurgical Excision Procedure; HVS
C&S: High Vaginal Swab Culture & Sensitivity; FMF: Fetal Medicine
Foundation; BMI: Body Mass Index; NICU: Neonatal Care Intensive Care Unit
Acknowledgements
We would like to thank all the staffs involved in this research particularly Dr.
Nor Farah Azam for her contribution in the collection of the data.
Authors’ contributions
RAR and SA designed the study. RAR and IKA analyzed the data. AMK, NMI,
ZAM and AA edited the manuscript. The authors read and approved the
final manuscript.
Funding
Not applicable.
Availability of data and materials
The datasets used and/or analyzed during the current study are available
from the corresponding author on reasonable request.

Declarations
Ethics approval
Consent to participate was not necessary as this was a retrospective study.
Consent for publication
Not applicable.
Competing interests
The datasets used and/or analyzed during the current study are available
from the corresponding author on reasonable request. Zaleha Abdullah
Mahdy is an associate editor of BMC Pregnancy & Childbirth.
Received: 7 January 2021 Accepted: 28 April 2021

References
1. https://www.who.int/news-room/fact-sheets/detail/preterm-birth. Accessed
20/10/2017.
2. Blencowe H, Cousens S, Oestergaard MZ, 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;379:2162–72.
3. Tielsch JM. Global incidence of preterm birth. Nestle Nutr Inst Workshop
Ser. 2015;81:9–15.
4. Chang H, Larson J, Blencowe H, et al. Born too soon preterm prevention
analysis group. Preventing preterm births trends and potential reductions
with current interventions in 39 very high human development index
countries. Lancet. 2013;381:223–34.
5. Zainal H, Dahlui M, Soelar SA, Su TT. Cost of preterm birth during initial
hospitalization: a care provider's perspective. PLoS One. 2019;14(6):
e0211997.
6. Fonseca E, Celik E, Parra M, Singh M, Nicolaides K. Progesterone and the risk
of preterm birth among women with a short cervix. N Engl J Med. 2007;
357:462–9.
7. DiGiulio D, Romero R, Kusanovic J, et al. Prevalence and diversity of
microbes in the amniotic fluid, the fetal inflammatory response, and
pregnancy outcome in women with preterm Prelabor rupture of
membranes. Am J Reprod Immunol. 2010;64(1):38–57.
8. Davies E, Bell J, Bhattacharya S. Preeclampsia and preterm delivery: a
population-based case–control study. Hypertens Pregnancy. 2016;35(4):510–9.
9. Jiang M, Mishu M, Lu D, Yin X. A case control study of risk factors and
neonatal outcomes of preterm birth. Taiwan J Obstet Gynecol. 2018;57(6):
814–8.
10. Dehaene I, Scheire E, Steen J, et al. Obstetrical characteristics and neonatal
outcome according to aetiology of preterm birth: a cohort study. Arch
Gynecol Obstet. 2020;302:861–71.
11. Iams J, Goldenberg R, Meis P, et al. The length of cervix and the risk of
spontaneous premature delivery. New Engl J Med. 1996;334:567–72.

Page 7 of 7

12. American College of Obstetricians and Gynecologists. ACOG practice
bulletin No.142: cerclage for the management of cervical insufficiency.
Obstet Gynecol. 2014;123:372–9.
13. Jarde A, Lutsiv O, Park CK, et al. Effectiveness of progesterone, cerclage and
pessary for preventing preterm birth in singleton pregnancies: a systematic
review and network meta-analysis. BJOG. 2017;124:1176–89.
14. Ivandic J, Care A. L G, et al. cervical pessary for short cervix in high risk
pregnant women: 5 years experience in a single Centre. J Matern Fetal
Neonatol Med. 2018;25:1–7.
15. Daskalakis G, Zacharakis D, Theodora M, et al. Safety and efficacy of the
cervical pessary combined with vaginal progesterone for the prevention of
spontaneous preterm birth. J Perinat Med. 2018;46:531–7.
16. Melcer Y, Kovo M, Maymon R, et al. Arabin cervical pessary with vaginal
progesterone versus vaginal progesterone for preventing preterm delivery. J
Matern Fetal Neonatal Med. 2020;33(20):3439–44.
17. Tsikouras P, Anastasopoulos G, Maroulis V, et al. Comparative evaluation of
Arabin Pessary and Cervical Cerclage for the prevention of preterm labor in
asymptomatic women with high risk factors. Int J Environ Res Public Health.
2018;15(4):791.
18. Mouzakiti N, Sierra F, Herzeg A, et al. The impact of a short cervix and
funneling on the outcome in singleton pregnancies treated with an Arabinpessary or a McDonald cerclage. J Matern Fetal Neonatal Med. 2019:1–7.
19. Abdel-Aleem H, Shaaban O, Abdel-Aleem M. Cervical pessary for preventing
preterm birth. Cochrane Database Syst Rev. 2013;5:CD007873.
20. Conde-Agudelo A, Romero R, Nicolaides KH. Cervical pessary to prevent
preterm birth in asymptomatic high-risk women: a systematic review and
meta-analysis. Am J Obstet Gynecol. 2020;223(1):42–65 e2.
21. Arabin B, Halbesma J, Vork F, Hubener M, van Eyck J. Is treatment with
vaginal pessaries an option in patients with a sonographically detected
short cervix? J Perinat Med. 2003;31:122–33.
22. http://www.myhealth.gov.my/en/miscarriage/. Accessed 11 June 2017.
23. WHO. Levels and trends in child mortality. Report. New York: UNICEF, WHO,
The World Bank, UN; 2014. Accessed 15 May 2018
24. Barinov SV, Shamina IV, Lazareva OV, et al. Comparative assessment of
arabin pessary, cervical cerclage and medical management for preterm
birth prevention in high-risk pregnancies. J Matern Fetal Neonatal Med.
2017;30(15):1841–6.
25. Goya M, Pratcorona L, Merced C, et al. Cervical pessary in pregnant women
with a short cervix(PECEP):an open-label randomised controlled trial. Lancet.
2012;379:1800–6.
26. Saccone G, Maruotti G, Giudicepietro A, Martinelli P. Effect of cervical
pessary on spontaneous preterm birth in women with singleton
pregnancies and short cervical length a randomized clinical trial. JAMA.
2017;318:2317–24.
27. Hui S, Chor C, Lau T, Lao T, Leung T. 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;30:283–8.
28. Nicolaides K, Syngelaki A, Poon L, et al. A randomized trial of a cervical
pessary to prevent preterm singleton birth. New Engl J Med. 2016;374:
1044–52.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

