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Abstract Objective To describe a reference curve for cervical length (CL) in mid-trimester twin
gestations using transvaginal ultrasound (TVU) and to investigate whether short CL
increases spontaneous preterm birth (sPTB) in asymptomatic twin pregnancies.
Methods This was a prospective cohort study performed at 17 outpatient antenatal
facilities of Brazil with women at 18 0/7 to 22 6/7 weeks of gestation who participated
in a randomized clinical trial screening phase (P5 trial) between July 2015 and
March 2019. TVU was performed to provide CL measurement in all screened women.
Almost all women with CL � 30mm received vaginal progesterone 200mg/day and
they were also randomized to receive cervical pessary or not. We considered data from
the CL distribution among asymptomatic twin pregnancies and analyzed CL and its
association with PTB generating receiver operating characteristics (ROC) curves and
Kaplan-Meier curves.
Results A total of 253 pregnant women with twins were included in the distribution
curve. The mean CL was 33.7mm and median was 35.5mm. The 10th percentile was
17.8mm.We identified a PTB rate of 73.9% (187/253) with 33.6% of sPTB<37 (85/253)
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Introduction

Multiple gestations are at higher risk for preterm birth (PTB),
and neonatal morbidity and mortality, and their incidence
has been in a rising trend since many of them are associated
with assisted reproduction treatments.1–3 The largest cohort
in Brazil focused on risk factors for prematurity demonstrat-
ed that twin pregnancies had higher chance of PTB than
singletons (OR: 15.61; 95% confidence interval, CI: 6.24–
39.04).4

The use of risk factors to identify women at higher risk of
preterm delivery is part of the prevention strategies.5,6 In
this scenario, the cervical length (CL)measurement by trans-
vaginal ultrasound (TVU) in singleton mid-trimester preg-
nancies has an important role to estimate the risk for
spontaneous preterm birth (sPTB) associated with a short
cervix.7

Studies involving singleton pregnancies have considered
25mm as the most accepted cutoff to define a short cervix,8

which represents women under the 10th percentile of an
international reference curve.7 Following this rationale,
studies involving twin pregnancies also have focused on CL
� 25mm as a short cervix.9,10 However, this inference is
highly questioned, since singleton and twin births present
different CL distribution curves,11 as well as different gesta-
tional outcome results.2 So far, there is no consensus about
the best cutoff point to define a short CL for twins, which
makes clinical practice decisions regarding therapies for
multiple gestations with short cervix even more difficult.12

To correctly identify the CL that is associated to sPTB,
specific populational distribution curves are necessary to
describe the range of CL and to suggest what should be
considered a short cervix in Brazilian twins’ pregnancies.
Moreover, it is important to know if it is possible to use CL as

and 15% (38/253) of sPTB< 34 weeks. The best cutoff point to predict sPTB<37 was
24.15mm. However, the ROC curve showed a poor performance (0.64). The Kaplan-
Meier survival curves identified that only CL values � 20mm were associated to
sPTB<34 weeks.
Conclusion A cutoff point of CL � 20mm can be interesting point to identify short
cervix in Brazilian twin pregnancies. However, in Brazilian asymptomatic twin preg-
nancies, CL does not show a good performance to predict PTB.

Resumo Objetivo Descrever uma curva de referência da medida do colo uterino no Segundo
trimestre de gestações gemelares através de ultrassonografia transvaginal (TVU) e
investigar a correlação entre a medida do colo uterino (CL) e o parto prematuro
espontâneo (sPTB) em pacientes assintomáticas.
Métodos Foi realizado uma coorte prospectiva multicêntrica em 17 centros de
referência do Brasil com mulheres com gestação gemelar entre 18 0/7 a 22 6/7
semanas de gestação que participaram da primeira fase de um ensaio clínico
randomizado (P5 trial) entre Julho/2015 a Março/2019. TVU foi realizada para obter
a medida do colo uterino em todas as mulheres. A maioria das mulheres com CL
�30mm receberam progesterona por via vaginal 200mg/dia e estas foram randomi-
zadas para receber ou não um pessário cervical. Este estudo considerou dados da
medida do colo uterino entre mulheres assintomáticas, desenvolvendo uma curva de
referência para gestantes gemelares e sua capacidade de predição do parto prematuro
através de curva ROC (receiver operating characteristics) e curvas de sobrevida de
Kaplan-Meyer.
Resultados O total de 253 gestantes foram incluídos no estudo, A média do CL foi
33.7mmeamediana35.5mm.OPercentil 10doCL foi 17.8mm.A taxadeparto prematuro
foi de 73.9% (187/253) com 33.6% de sPTB< 37 (85/253) e 15% (38/253) de sPTB<34
semanas. O melhor ponto de corte para predizer sPTB<37 foi 24.15mm, entretanto a
curva ROC demonstrou baixa performance (0.64). A curva de Kaplan-Meier para sPTB
identificou que apenas CL � 20mm estavam associados a sPTB< 34 semanas.
Conclusão Colo uterino �20mm pode ser um interessante ponto de corte para
identificar colo curto entre gestações gemelares assintomáticas brasileiras. Entretanto,
a medida do colo uterino não apresentou boa performance para predizer parto
prematuro.

Palavras-chave

► Medida do colo uterino
► Parto prematuro
► Prematuridade Gesta-

ção gemelar
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a predictor for sPTB in twin gestations. The main objective of
this study was to describe a reference curve for CL in mid-
trimester twin gestations using TVU and to identify the
association between CL and gestational age at birth, and
whether mid-pregnancy CL is a good predictor for PTB.

Methods

We performed an ancillary analysis using a cohort strategy
analysis of all twin pregnancies included in the P5 Trial
(Pessary Plus Progesterone to Prevent Preterm Birth Study
– Trial registration RBR-3t8prz, approved by the Brazilian
National Review Board/CONEP – number 1.055.555) to de-
scribe Brazilian populational curves.13

The P5 Trial was a multicenter, randomized, controlled
trial involving 17 institutions (nine states in three regions:
South, Southeast, and Northeast of Brazil) that compared the
effectiveness of vaginal progesterone alone versus proges-
terone plus cervical pessary inwomenwith short cervix. The
study was coordinated by the University of Campinas from
July 2015 to March 2019. A TVU screening program using a
GE Logiq C5 (GE HealthCare. Chicago, IL, EUA) equipment or
similar with a 5 to 9MHz transvaginal probe was offered as
part of standard care for all women attending the ultrasound
department during routine second trimester ultrasono-
graphic examinations between 18 0/7 and 22 6/7 weeks.
Women received information about the TVU technique and
P5 study and all provided written informed consent. Socio-
demographic characteristics, obstetric history, and current
pregnancy information were previously collected.

Exclusion criteria for CL measurement were related to
symptoms or pregnancy complications: painful contractions,
vaginal bleeding, cerclage during current pregnancybefore the
screening, ruptured membranes diagnosed before screening,
severe liver disease, cholestasis during this pregnancy, previ-
ous or current thromboembolism, placenta previa, cervical
dilation greater than 1 cm, monoamniotic twin pregnancy,
higher order multiple pregnancies (triplets or higher), major
fetal malformation in at least one fetus, and stillbirth. For this
analysis, we also excluded singleton gestations. The informa-
tion on pregnancies was accessed using an online database
from the screening phase of the P5 trial. Considering P5 trial
interventions, 80 women had CL � 30mm and 71 accepted to
participate in the RCT, where 71 of the patients received
progesterone and 43 also received a cervical pessary.

All participating sonographers received previous training
in CL measurement according to the Fetal Medicine Founda-
tion program, as well as additional training regarding the
volume measurement developed by the University of Cam-
pinas’s ultrasound department.

Describing the TVU technique briefly, after emptying the
bladder, the woman was placed in the dorsal lithotomy
position. The TVU probe was introduced until the anterior
fornix region, avoiding extra pressure on the cervix, which
can artificially increase the CL. A sagittal view of the cervix,
showing the endocervical mucosa, was used to properly
identify the internal and external ostium (os). Sludge and
funneling were also evaluated and described, if present.

Descriptive statistical analysis was performed for demo-
graphic characteristics, expressed asmeans and percentages.
Logistic regression was used to estimate odds ratio (OR) for
baseline characteristics, gestational age, and CL measure-
ments. Mean, median, and percentiles of CL (P5, P10, P25,
P50, P75, P90, and P95) were obtained for the descriptive
analysis. The receiver operating characteristics (ROC) curve
analysis was performed to identify the most effective cutoff
point to predict a sPTB (< 37 weeks). We also used the ROC
curve analysis to identify the most effective cutoff points to
predict overall PTB (< 37) and sPTB at different gestational
ages (< 37 and>34 weeks – later PTB;<34–PTB; and<28
weeks – extreme PTB). We calculated sensitivity, specificity,
negative (NPV) and positive predictive values (PPV), and
likelihood ratios (LR). The Kaplan-Meyer survival curves
were used to analyze time to delivery, considering CL inter-
vals (� 10mm, 10–15mm, 15–20mm, 20–25mm, 25–
30mm, 30–35mm, 35–40mm, and>40mm). A p:-value
<0.05 was considered as statistically significant. All statisti-
cal analyses were performed using the R (R Foundation for
Statistical Computing, Vienna, Austria) software, version
3.6.2.

Results

A total of 253 from 8,168 women were included in this
analysis.We excluded 71womendue tomissing information,
and 7844 singleton women (►Fig. 1). Women with CL �
30mm received progesterone 200mg/day (71 women) and
part of them also received a cervical pessary (28).

The incidence of twin pregnancy in the P5 screening
phase was 3.5%, with 157 dichorionic diamniotic twins
(62%), and 96 monochorionic diamniotic twins (38%). Ap-
proximately 70.8% (179/253) of thewomenwere between 20
and 34 years old, and 86.9% (220/253) had studied less than
11 years. Most of the women, 53.4% (135/253), were non-
white, and 32.8% (83/253) were obese (body mass index,
BMI>30). Considering obstetrical history, 58.5% (148/253)
had at least one previous pregnancy, 7.5% (19/253) had at
least one previous PTB, and 24.9% (63/253) had a previous
abortion. Funneling was present in 10.7% (27/253), and 13.4%
(34/253) presented sludge at measurement. The rate of PTB
was 73.9% (187/253), with 33.6% of sPTB<37 weeks
(85/253), and 15% (38/253) of sPTB<34 weeks (►Table 1).

Fig. 1 Patient enrolment flowchart.
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The univariate logistic regression analysis for PTB at<37
weeks did not identify specifically risk factors (►Table 1).
Therewas a trend to protection for PTB and sPTB<37 among
overweight and obese women. When considering only sPTB,
we identified that having a previous PTB was a risk factor for
sPTB<37 (OR: 5.69; 95% CI: 1.41–38.41) and sPTB<34
weeks (OR: 4.87; 95% CI: 1.58–15.01). Moreover, funneling
atmeasurement was associatedwith sPTB<37 (OR: 3.9; 95%
CI: 1.19–17.58) and sPTB<34weeks (OR: 2.93; 95% CI: 1.04–
7.7). The mean CL was 33.7mm, and the median was
35.4mm. The CL was � 25mm in 51 women (20.2%), �
20mm in 33 (13%), � 15mm in 18 (7.1%), and � 10mm in 6
(2.4%). The CL percentiles were P5¼12.7mm, P10¼17.8

mm, P25¼27mm, P50¼35.4mm, P75¼40.7mm, P90¼46
mm, and P95¼48.3mm. The CL at measurement showed a
non-normal distribution confirmed by the Shapiro-Wilk test
(p<0.001) (►Fig. 2).

Considering gestational age at measurement, there was a
decrease in CL measure when gestational age increases
(►Table 2).

As a presumable consequence, considering two gestation-
al ages intervals at measurement (18–20 vs. 21–22 weeks),
we identified an increase in sensitivity to predict sPTB<37
during 21 to 22 weeks (►Table 3).

►Fig. 3 illustrates the descriptive analysis of CL consider-
ing percentiles and gestational age at measurement.

Fig. 2 Cervical length (mm) distribution between 18 and 22 weeks
gestation.

Table 2 Values of percentile 5, 10, 25, 50, 75, 90, and 95 for the cervical length according to gestational age at measurement

Gestational age (weeks) n Mean P05 P10 P25 P50 P75 P90 P95

Total 253 33.7 12.7 17.8 27 35.4 40.7 46 48.3

18 34 33.2 19.5 22.3 27.7 33.5 38.9 40 43.4

19 33 34.8 20.2 25.1 31.7 36.5 40 43 45.2

20 45 34.6 13.6 19.7 29 36.4 41.5 47.2 50.1

21 72 35.4 11.6 17.8 30.4 38 42.7 47 50.9

22 69 31.1 12.2 16.6 24.3 31.1 39.7 44.5 46

Table 3 TVU accuracy to predict sPTB<37 considering gestational age intervals

Measurement Cervix at 18–20 weeks Cervix at 21–22 weeks

� 24.15mm � 15mm � 25mm � 30mm � 24.15mm � 15mm � 25mm � 30mm

Sensitivity 15 10 15 30 42.2 20 44.4 60

Specificity 100 100 93.5 83.9 91.4 100 82.9 74.3

PPV 100 100 75 70.6 86.3 100 76.9 75

NPV 47.7 46.2 46 48.1 55.1 49.9 53.7 59.1

Positive Likelihood Ratio – – 2.3 1.7 4.9 – 2.6 2.3

Negative Likelihood Ratio 0.9 0.9 0.9 0.8 0.6 0.8 0.7 0.5

Abbreviations: NPV, negative predictive values; PPV, positive predictive values, sPTB, spontaneous preterm birth, TVU, transvaginal ultrasound.

Fig. 3 Curve of percentile values for CL measurement.
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The ROC curve analysis to predict sPTB at<37 and<34
weeks demonstrated a lowperformance,with area under the
curve (AUC) 0.64 (0.56–0.73) and 0.69 (0.59–0.79), respec-
tively. For sPTB at<28 weeks the ROC curve demonstrated
an AUC of 0.78 (0.60–0.95) (►Fig. 4 and ►Table 4). ►Table 4

illustrates CL performance tests results to predict prematu-
rity. The best cutoff point to predict sPTB at<37 weeks was
24.15mm, with 24.9% sensitivity and 95.5% specificity.

The best cutoff points to predict sPTB at<34 and<28
weeks were 21.9 and 19.95mm, respectively. The Kaplan-
Meyer survival analysis demonstrated an association be-
tween extremely severe (< 28 weeks), severe (> 28–< 34
weeks) and late sPTB (> 34–< 37 weeks), as well as CL �
20mm (►Fig. 5).

Discussion

Our study provides Brazilian CL distribution curves from 18
to 22þ6weeks in asymptomatic twin gestations. The CL 10th

percentile was 17.8mm and when CL was � 20mm, there
was an association with extremely severe, severe, and early
sPTB. However, CL was a poor predictor for sPTB in twin
gestations and CLmeasurement by TVU did not present good
performance as a screening test for spontaneous PTB.

The mean CL identified in our study and the PTB rate are
very similar to previous Brazilian studies focused on twin
gestations. A prospective cohort involving 341 patients with
CL measurement between 18 and 21 weeks, described CL
mean (31.95–33.46mm) with 68.2% of PTB<37 weeks.14

However, when compared with an Italian cohort study
that involved 904 twin gestations with a slightly higher CL
median (35.4 vs. 38mm), our study presented a considerably
higher incidence of PTB (PTB<32 weeks, 14.6 vs. 8.3%),
which raises the possibility that other factors could be
more important to influence the preterm delivery rate in
twins, especially when we consider different populations.15

Thus, before defining what is a short cervix (and its
association with sPTB) in a Brazilian twin population it is
crucial to know the CL distribution curve in this specific
subset of women. If we consider short cervix as CL under P10,
we demonstrated that in the Brazilian population CL �
25mm is not the best cutoff value for twin gestations. This
way, a more interesting cutoff point would be CL � 20mm,
since it is very close to P10 and demonstrated a clear
association with early sPTB in the Kaplan-Meier curves.

Differently from a singleton gestation, where the mater-
nal sociodemographic characteristics may influence the
incidence of sPTB,16 in our study, only previous PTB and
funneling at measurement presented as risk factors for sPTB
in twins. Our findings reinforce that, in twin gestations,
maternal baseline characteristics do not influence prediction
for sPTB. Additionally, the literature shows that combining CL
andmaternal characteristics does not seem to be the solution
to increase sensitivity for screening.17,18

Implementing a screening test for prediction is the first
step for prevention, offering possible therapies when risk
factors are present. However, treatments such as progester-
one and cerclage used for preventing sPTB in singleton with

Table 4 Cervical length performance for predicting PTB

AUC 95% CI Cut-off Sensitivity Specificity PPV NPV LRþ LR-

PTB< 37 0.586 (0.509–0.663) 24.15 21.4% 95.5% 93.0% 30.0% 4.7 0.8

sPTB< 37 0.644 (0.557–0.732) 24.15 24.9% 95.5% 89.3% 51.2% 6.5 0.7

sPTB< 34 0.692 (0.594–0.79) 21.90 42.1% 91.9% 51.6% 88.6% 5.2 0.6

sPTB< 28 0.776 (0.607–0.946) 19.95 55.6% 89.6% 16.7% 98.1% 5.3 0.5

Abbreviations: AUC, area under the curve; CI, confidence interval; LR, likelihood ratios; NPV, negative predictive values; PPV, positive predictive
values, PTB, preterm birth; sPTB, spontaneous preterm birth.

Fig. 5 The Kaplan-Meyer survival analysis for sPTB considering
different ranges of cervical length.Fig. 4 The ROC curve analysis of PTB and sPTB at different gestational

ages.
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short cervix do not demonstrate promising results in
twins.10,19 Considering the possibility to predict sPTB and
administer antenatal corticosteroids, routine CL measure-
ment did not affect the rate of twins born before 34 weeks
that received lungmaturation intervention.20 In our study CL
measurement by TVU in mid-trimester to predict sPTB<37
and sPTB<34 weeks had a poor performance and this
finding was very similar to a previous Brazilian cohort that
identified an AUC of 0.64 (95% CI: 0.53–0.75) for sPTB<34.21

Thus, considering the lack of effective interventions for
preventing PTB in twins, a routine CL measurement may
not improve perinatal outcomes.22 It could also increase
hospital admission rates for false labor and antepartum
length of stay, leading to stress and anxiety among patients
and family. Moreover, it could potentially lead to unneces-
sary and risky interventions, such as prescription of tocolytic
drugs and bed rest.23

A strength of our study is that our sample was composed
by women from 17 different settings in Brazil, involving
diverse population characteristics that can be found in a
country with a continental territory.

One limitation is that almost all womenwith CL � 30mm
received progesterone 200mg/day and part of them also
received a cervical pessary, which could have influenced the
PTB’s final result or even postponed PTB. However, the last
studies did not show these two interventions as capable of
causing a significant reduction in PTB for twins.10,23 Also,
considering that most of the participating centers were
reference for high-risk pregnancies, it is possible that our
distribution curve tended toward shorter CLs.

Finally, as CL does not showa good performance to predict
PTB, and the available treatments for PTB in twins do not
show a clear benefit, we believe that a universal screening
program for twin gestation in Brazil, considering a panelwith
limited resources, would not be helpful or economically
viable. When treatments for these high-risk populations
show good efficacy, maybe a screening and treatment strat-
egy could be justified.

Conclusion

A cutoff point of CL � 20mm can be interesting to identify
short cervix in Brazilian twin pregnancies. However, in
Brazilian asymptomatic twin pregnancies, CL does not
show a good performance to predict PTB. Furthermore, the
available treatments for PTB in twins do not support a CL
screening program in Brazil.
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