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Predictive accuracy of changes in transvaginal
sonographic cervical length over time for
preterm birth: a systematic review and
metaanalysis
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P reterm birth is one of the great
obstetrical syndromes, which are

characterized by multiple etiologies, a
long preclinical stage, frequent fetal
involvement, clinical manifestations that
are often adaptive in nature, and com-
plex interactions between the fetal and
maternal genome and the environment
that may predispose to the syndrome.1,2

Transvaginal sonographic measure-
ment of cervical length (CL) provides
useful information about one of the
mechanisms of disease implicated in
the etiology of the preterm parturition
syndrome. In 1990, Andersen et al3

published a seminal study in which a
transvaginal sonographic CL below the
50th percentile at 30 weeks of gestation

was associated with a 3.7-fold increased
risk of preterm birth compared with a
CL at or above the 50th percentile. Lo-
gistic regression analysis showed a pro-
gressive and statistically significant trend
toward a higher risk of preterm birth
with a shorter CL. Moreover, it was re-
ported that a CL less than 39 mm had a
sensitivity of 76% and a specificity of

59% to predict preterm birth at less
than 37 weeks of gestation. Since then,
transvaginal sonographic CL has been
extensively investigated as a predictor of
preterm birth.4-11

Several metaanalyses have now pro-
vided compelling evidence that a trans-
vaginal sonographic CL measurement
at 18e24 weeks of gestation is one of
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The objective of the study was to determine the accuracy of changes in transvaginal
sonographic cervical length over time in predicting preterm birth in women with singleton
and twin gestations. Sources of data included the following: PubMed, Embase, Cinahl,
Lilacs, and Medion (all from inception to May 31, 2015), bibliographies, Google scholar,
and conference proceedings. This study included cohort or cross-sectional studies
reporting on the predictive accuracy for preterm birth of changes in cervical length over
time. Two reviewers independently selected studies, assessed the risk of bias, and
extracted the data. Summary receiver-operating characteristic curves, pooled sensitiv-
ities, specificities, and likelihood ratios were generated. Fourteen studies met the in-
clusion criteria, of which 7 provided data on singleton gestations (3374 women) and 8 on
twin gestations (1024 women). Among women with singleton gestations, the shortening
of cervical length over time had a low predictive accuracy for preterm birth at less than 37
and less than 35 weeks of gestation with pooled sensitivities, specificities, and positive
and negative likelihood ratios ranging from 49% to 74%, 44% to 85%, 1.3 to 4.1, and
0.3 to 0.7, respectively. In women with twin gestations, the shortening of cervical length
over time had a low to moderate predictive accuracy for preterm birth at less than 34,
less than 32, less than 30, and less than 28 weeks of gestation with pooled sensitivities,
specificities, and positive and negative likelihood ratios ranging from 47% to 73%, 84%
to 89%, 3.8 to 5.3, and 0.3 to 0.6, respectively. There were no statistically significant
differences between the predictive accuracies for preterm birth of cervical length
shortening over time and the single initial and/or final cervical length measurement in 8
of 11 studies that provided data for making these comparisons. In the largest and
highest-quality study, a single measurement of cervical length obtained at 24 or 28
weeks of gestation was significantly more predictive of preterm birth than any decrease
in cervical length between these gestational ages. Change in transvaginal sonographic
cervical length over time is not a clinically useful test to predict preterm birth in women
with singleton or twin gestations. A single cervical length measurement obtained be-
tween 18 and 24 weeks of gestation appears to be a better test to predict preterm birth
than changes in cervical length over time.
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the strongest and most consistent pre-
dictors of preterm birth in asymptom-
atic women with singleton gestations,
regardless of whether they have a history
of preterm birth,12-15 and twin gesta-
tions.16-18

More recently, an analysis of serial
measurements of transvaginal sono-
graphic CL has shown that assessment of
risk for preterm birth can be further
refined. Several studies have reported that
the shortening of transvaginal sono-
graphic CL over time is associated with an
increased risk of preterm birth,9,19-23

whereas other studies have not been able
to demonstrate this association.24-26

Recently there has been a renewed inter-
est in the relationship between CL
changes over time and the risk of preterm
birth.27 The shortening of transvaginal
sonographic CL over time has been pro-
posed as a better predictor of sponta-
neous preterm birth than a single CL
measurement.9 However, to the best of
our knowledge, there are no studies that
have systematically evaluated the predic-
tive performance of this test.

The primary aim of this study was to
determine the accuracy of changes in
transvaginal sonographic CL over time
to predict preterm birth in women with
singleton and twin gestations through
the use of formal methods for systematic
reviews and metaanalytic techniques.

Materials and methods
This study followed a prospectively
prepared protocol and is reported in
accordance with recommendedmethods
for systematic reviews of diagnostic test
accuracy.28,29 The 2 authors indepen-
dently retrieved and reviewed studies
for eligibility, assessed their risk of bias,
and extracted data. All disagreements
encountered in the review process were
resolved through consensus.

Data sources and searches
To identify potentially eligible studies,
we searched PubMed, Embase, Cinahl,
Lilacs, andMedion (all from inception to
May 31, 2015) using an existing litera-
ture search strategy for systematic re-
views of predictive tests for preterm
birth.30 Google Scholar, proceedings of
congresses on preterm birth, ultrasound

in obstetrics and maternal-perinatal
medicine, and reference lists of identi-
fied studies were also searched. No lan-
guage restrictions were applied.

Eligibility criteria
The systematic review focused on cohort
or cross-sectional studies that reported
on the accuracy of changes in tran-
svaginal sonographic CL over time to
predict preterm birth in asymptomatic
pregnant women with a singleton or
twin gestation, and that allowed a con-
struction of 2�2 contingency tables.
Studies were excluded if they had the

following characteristics: (1) were case-
control studies because there is consis-
tent evidence that they are associated
with higher diagnostic or predictive ac-
curacy compared with cohort studies31;
(2) assessed CL changes over time in
women with cervical cerclage or pessary,
preterm labor, premature rupture of
membranes, or those who were rece-
iving progestogens; (3) were reviews, case
series or reports, editorials, or letters
without original data; or (4) did not
publish accuracy test estimates and su-
fficient information to calculate them
could not be retrieved. For studies that
resulted inmultiple publications, the data
from the one with the largest sample size
were used and supplemented if additional
information appeared in the others.

Reference standard outcomes
The reference standard outcomes in-
cluded the following: in women with
singleton gestations, spontaneous pre-
term birth at less than 37 and less than 35
weeks of gestation; in women with twin
gestations, spontaneous preterm birth at
less than 34, less than 32, less than 30,
and less than 28 weeks of gestation.

Assessment of risk of bias
Study quality was assessed using a
modified version of the Quality Assess-
ment of Diagnostic Accuracy Studies-2
tool.32 The assessments were judged as
low risk, high risk, or unclear risk of bias.
The items were evaluated and inter-
preted as follows:

1. Patient selection. Low risk of bias:
women were consecutively or ran-
domly selected; high risk of bias:

convenience sampling (arbitrary
recruitment or nonconsecutive
recruitment).

2. Description of the test. Low risk of
bias: the study described sufficient
details of the technique used for
measuring CL such as the plane in
which images were obtained, an-
atomic references for the deter-
mination of CL, and number of
measurements; high risk of bias:
if this information was not
reported.

3. Reference standard. Low risk of bias:
spontaneous preterm birth, defined
as a preterm delivery after the spon-
taneous onset of contractions or
preterm premature rupture of mem-
branes, regardless of whether the de-
livery was vaginal, by cesarean
delivery, or, in the case of rupture of
membranes, induced; high risk of
bias: inclusion of both spontaneous
and indicated preterm birth in the
reference standard.

4. Blinding. Low risk of bias: the study
clearly stated that clinicians man-
aging the patient did not have
knowledge of the CL measurement
results; high risk of bias: unmasking
of clinicians to test results.

5. Inclusion of women in the analysis.
Low risk of bias: if at least 90% of
women recruited into the study were
included in the analysis; high risk of
bias: if less than 90% of women
recruited into the study were in-
cluded in the analysis.

6. Use of interventions aimed to prevent
preterm birth based on the test re-
sults. Low risk of bias: clinicians did
not use interventions based on the
results of the CL measurements; high
risk of bias: clinicians used in-
terventions based on the results of
the test (eg, cerclage, pessary, vaginal
progesterone).

If there was insufficient information
available tomake a judgment about these
items, then they were scored as unclear
risk of bias. We did not calculate a
summary score estimating the overall
quality of each study because of the well-
known problems associated with such
scores.33
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