
PREDICTIVE ACCURACY OF CHANGES IN TRANSVAGINAL 
SONOGRAPHIC CERVICAL LENGTH OVER TIME FOR PRETERM 
BIRTH: A SYSTEMATIC REVIEW AND META-ANALYSIS

Agustin Conde-Agudelo, MD, MPH, PhD1 and Roberto Romero, MD, DMedSci1,2,3,4

1Perinatology Research Branch, Eunice Kennedy Shriver National Institute of Child Health and 
Human Development/National Institutes of Health/Department of Health and Human Services, 
Bethesda, Maryland and Detroit, MI

2Department of Obstetrics and Gynecology, University of Michigan, Ann Arbor, MI

3Department of Epidemiology and Biostatistics, Michigan State University, East Lansing, MI

4Department of Molecular Obstetrics and Genetics, Wayne State University, Detroit, MI

Abstract

OBJECTIVE—To determine the accuracy of changes in transvaginal sonographic cervical length 

over time in predicting preterm birth in women with singleton and twin gestations.

DATA SOURCES—PubMed, Embase, Cinahl, Lilacs, and Medion (all from inception to May 

31, 2015), bibliographies, Google scholar, and conference proceedings.

STUDY ELIGIBILITY CRITERIA—Cohort or cross-sectional studies reporting on the predictive 

accuracy for preterm birth of changes in cervical length over time.

STUDY APPRAISAL AND SYNTHESIS METHODS—Two reviewers independently selected 

studies, assessed risk of bias, and extracted data. Summary receiver operating characteristic 

curves, pooled sensitivities, specificities and likelihood ratios were generated.

RESULTS—Fourteen studies met the inclusion 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 <37 and <35 weeks of gestation with pooled sensitivities, specificities, and positive and 

negative likelihood ratios ranging from 49–74%, 44–85%, 1.3–4.1, and 0.3–0.7, respectively. In 

women with twin gestations, the shortening of cervical length over time had a low to moderate 

predictive accuracy for preterm birth at <34, <32, <30, and <28 weeks of gestation with pooled 

sensitivities, specificities, and positive and negative likelihood ratios ranging from 47–73%, 84–
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89%, 3.8–5.3, and 0.3–0.6, 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.

CONCLUSIONS—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 between 18–24 weeks of gestation appears to be a better 

test to predict preterm birth than changes in cervical length over time.
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shortening in cervical length; singleton gestation; twin gestation; predictive value of test; 
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INTRODUCTION

Preterm 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 complex interactions between the fetal and maternal 

genome and the environment that may predispose to the syndrome.1,2 Transvaginal 

sonographic measurement 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 al.3 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. Logistic regression 

analysis showed a progressive and statistically significant trend toward higher risk of 

preterm birth with a shorter CL. Moreover, it was reported that a CL <39 mm had a 

sensitivity of 76% and a specificity of 59% to predict preterm birth at <37 weeks of 

gestation. Since then, transvaginal sonographic CL has been extensively investigated as a 

predictor of preterm birth.4–11 Several meta-analyses have now provided compelling 

evidence that a transvaginal sonographic CL measurement at 18–24 weeks of gestation is 

one of the strongest and most consistent predictors of preterm birth in asymptomatic women 

with singleton gestations, regardless of whether they have a history of preterm birth,12–15 

and twin gestations.16–18

More recently, analysis of serial measurements of transvaginal sonographic CL has shown 

that assessment of risk for preterm birth can be further refined. Several studies have reported 

that shortening of transvaginal sonographic 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 interest 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 proposed as a better predictor of spontaneous preterm 

birth than a single CL measurement.9 However, to the best of our knowledge, there are no 

studies that have systematically evaluated the predictive performance of this test.
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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 meta-analytic 

techniques.

MATERIALS AND METHODS

This study followed a prospectively prepared protocol and is reported in accordance with 

recommended methods for systematic reviews of diagnostic test accuracy.28,29 The two 

authors independently 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, and 

Medion (all from inception to May 31, 2015) using an existing literature search strategy for 

systematic reviews 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 identified studies were also searched. No language restrictions were 

applied.

Eligibility criteria

The systematic review focused on cohort or cross-sectional studies that reported on the 

accuracy of changes in transvaginal sonographic CL over time to predict preterm birth in 

asymptomatic pregnant women with a singleton or twin gestation, and that allowed 

construction of 2×2 contingency tables. Studies were excluded if they: (1) were case-control 

studies, because there is consistent evidence that they are associated with higher diagnostic 

or predictive accuracy compared with cohort studies;31 (2) assessed CL changes over time in 

women with cervical cerclage or pessary, preterm labor, premature rupture of membranes, or 

those who were receiving progestogens; (3) were reviews, case series or reports, editorials, 

or letters without original data; or (4) did not publish accuracy test estimates and sufficient 

information to calculate them could not be retrieved. For studies that resulted in multiple 

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

In women with singleton gestations: spontaneous preterm birth at <37 and <35 weeks of 

gestation; in women with twin gestations: spontaneous preterm birth at <34, <32, <30, and 

<28 weeks of gestation.

Assessment of risk of bias

Study quality was assessed using a modified version of the QUADAS (Quality Assessment 

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 interpreted were as follows:
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1. Patient selection - “low risk of bias”: women consecutively or randomly selected; 

“high risk of bias”: convenience sampling (arbitrary recruitment or non-consecutive 

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, anatomic references for the determination 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 spontaneous onset of contractions or preterm premature 

rupture of membranes, regardless of whether the delivery was vaginal, by cesarean 

section, 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 managing 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 included in the analysis.

6. Use of interventions aimed to prevent preterm birth based on the test results -”low 

risk of bias”: clinicians did not use interventions based on the results of the CL 

measurements; “high risk of bias”: clinicians used interventions based on the 

results of the test (e.g. cerclage, pessary, vaginal progesterone).

If there was insufficient information available to make 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

Data extraction

Data were extracted from each article using a specifically designed form for capturing 

information on study characteristics, patients characteristics (inclusion and exclusion 

criteria, risk classification for preterm birth, sample size, plurality of pregnancy, and 

demographics), risk of bias, how the test was carried out (technique used for measuring CL, 

gestational ages at testing, and cutoff values used for single CL measurements and CL 

changes over time), and reference standard outcomes. For each study, for all reported cutoff 

values for single CL measurements and CL changes over time, and for all categories of 

preterm birth, we then extracted the number of true-positive, false-positive, true-negative, 

and false-negative test results. When predictive accuracy data were not available, we 

recalculated them from the reported results including scatter-plot graphs.

Data were extracted separately for singleton (unselected population, and low and high risk 

for preterm birth) and twin gestations, and for each reference standard outcome assessed. 

Studies that reported preterm birth at <36 weeks of gestation were grouped with those that 
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reported preterm birth at <37 weeks of gestation, and those reporting preterm birth at <35 

weeks of gestation were considered alongside studies reporting preterm birth at <34 weeks 

of gestation.

Data synthesis

Data from individual studies were synthesized separately for singleton and twin gestations 

and stratified according to the predefined reference standard outcomes, regardless of the 

gestational ages at which CL was measured and cutoff values used to define shortening of 

CL. For singleton gestations, we synthesized data for all women, those at high risk for 

preterm birth, those at high risk for preterm birth with an initial normal CL, those at low risk 

for preterm birth, and those from unselected populations.

Data extracted from each study were arranged in 2×2 contingency tables. When any single 

cell in these tables contained a zero, we added 0.5 to each cell to enable calculation of 

likelihood ratios (LRs) and confidence intervals (CIs).34 Sensitivity and specificity with 

95% CIs were calculated separately for all reported cutoff values and reference standard 

outcomes reported. We then constructed summary receiver operating characteristic (ROC) 

curves by means of a bivariate random-effects approach35 and calculated area under the 

summary ROC curves with their corresponding 95% CIs.36 A two-sided P <.05 was 

considered to be statistically significant. We used random-effects bivariate regression 

models to meta-analyze the logit-transformed sensitivity and specificity to obtain pooled 

estimates and 95% CIs of these variables.35,37 Thereafter, we calculated LRs with 95% CIs 

from the pooled sensitivities and specificities for each reference standard outcome 

considered.38 LRs for a positive test result above 10 and LRs for a negative test result below 

0.1 are considered to provide strong predictive evidence in most circumstances. Moderate 

prediction can be achieved with LRs values of 5–10 and 0.1–0.2 whereas those <5 and >0.2 

give only minimal prediction.39

We assessed the heterogeneity of the results among studies through visual examination of 

forest plots of sensitivities and specificities and by means of the quantity I2.40 A substantial 

level of heterogeneity was defined as an I2 ≥ 50%.50 We explored potential sources of 

heterogeneity by performing meta-regression analysis of subgroups defined a priori (study′s 

risk of bias, gestational ages at testing, cutoff values used, sample size, prevalence of the 

reference standard outcome, and setting).41 We planned to assess publication and location 

biases,42 but this was not performed because there were <10 studies in each meta-analysis. 

Finally, we compared the predictive accuracy for spontaneous preterm birth of the initial 

and/or final CL measurements and the changes in CL over time in individual studies that 

provided this information. When comparing the performance of two predictive tests, it is 

more convenient to summarize the predictive accuracy with one single overall measurement. 

We calculated the Youden index43 for the initial and/or final CL measurements and the 

shortening of CL over time in each study. This index is formally defined as Sensitivity + 

Specificity - 1 and its value ranges from 0 for a useless test to 1 for an ideal test. A Z-score 

test was then used to estimate the statistical significance of the difference between the 

Youden index of shortening of CL over time and that of the initial or final CL 

measurement.43 A two-sided P <.05 was considered to be statistically significant.
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All statistical analyses were performed using SAS version 9.2 (SAS Institute Inc, Cary, NC) 

and Review Manager (RevMan) version 5.3.5 (The Nordic Cochrane Centre, København, 

Denmark).

RESULTS

Selection, characteristics, and quality of studies

A total of 1732 citations were identified, of which 105 were retrieved for full text review. Of 

these, 91 were excluded, mainly because they did not provide data on CL changes over time, 

were not a test accuracy study, were duplicate publications, or provided insufficient data to 

construct 2×2 tables (Figure 1). Fourteen studies,4,44–56 including a total of 4398 women, 

met the inclusion criteria of which six provided data on women with singleton gestations 

(n=3236),4,44,47,49,50,53 seven on women with twin gestations (n=871),45,46,51,52,54–56 and 

one on women with singleton (n=138) and twin (n=153) gestations.48

The main characteristics of the included studies are listed in Table 1. Five studies were 

conducted in the United States, four in European countries, three in Asia, and one each in 

Canada and Brazil. The sample size ranged from 6849 to 25314 in women with singleton 

gestations and from 2045 to 20955 in women with twin gestations. Among the seven studies 

performed in women with singleton gestations, five included exclusively women at high risk 

for preterm birth, one included only women at low risk, and the remainder included an 

unselected population. Prophylactic cerclage and major fetal anomalies were reported as 

exclusion criteria in half of the included studies. The gestational ages at initial and final CL 

measurement ranged from 10–28 weeks and 20–30 weeks, respectively. The initial CL 

measurement was carried out at 10–13 weeks in one study, at 14–19 weeks in 7 studies, at 

20–24 weeks in 5 studies, and at 25–30 weeks in one study. The final CL measurement was 

carried out at 20–24 weeks in six studies and at 25–30 weeks in eight studies. The test result 

was considered abnormal if there was a shortening of CL over time ≥20%,45,51,54,56 or 

≥25%,55 or ≥13%,54 or >10%,53 or >2 mm/wk,52 or ≥2.5 mm/wk,46 or ≥6.6 mm,50 or ≥6 

mm,4 or >5, >10 and >15 mm.48 Two studies that included women with an initial CL ≥25 

mm44 or >30 mm47 used a shortening of CL to <25 mm44 or ≤30 mm47 at follow up 

transvaginal sonography to indicate an abnormal test result. Any decrease in CL defined 

abnormality in two studies.4,49 Seven studies used ROC curve analysis to determine the 

optimal cutoff value for defining an abnormal change in CL over time.46,50–52,54–56 The 

remaining studies used arbitrary cutoff values to define an abnormal test result. Twelve 

studies provided data on the predictive accuracy of shortening in CL over time for preterm 

birth at <34 or <35 weeks of gestation, 4 each on preterm birth at <37 and <32 weeks of 

gestation, and 3 each on preterm birth at <30 and <28 weeks of gestation. The risk of bias in 

each included study is shown in Figure 2. Five studies (36%) fulfilled all six criteria. Nine 

studies (64%) had two or more methodological flaws. The most common deficiencies were 

related to blinding of clinicians to the test results and the use of interventions aimed to 

prevent preterm birth based on the test results.
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Predictive accuracy for preterm birth in singleton and twin gestations

Figure 3 shows the summary ROC curves of changes in CL over time to predict spontaneous 

preterm birth. The shortening of CL over time had a higher predictive accuracy for preterm 

birth among women with twin gestations with areas under the summary ROC curves (95% 

CI) of 0.81(0.74–0.89) for preterm birth at <32 weeks of gestation and 0.76 (0.69–0.83) for 

preterm birth at <34 weeks of gestation. Among women with singleton gestations, the areas 

under the summary ROC curves to predict preterm birth at <35 and <37 weeks of gestation 

were 0.64 (0.56–0.72) and 0.71 (0.62–0.80), respectively. The sensitivity and specificity of 

any shortening of CL to predict preterm birth in the single studies are shown in Figure 4. 

Pooled estimates of accuracy of CL changes over time for the prediction of spontaneous 

preterm birth are presented in Table 2. Overall, regardless of the risk status of women, 

reference standard outcome assessed and definition of an abnormal test result, the predictive 

ability of shortening of CL over time for preterm birth was low among women with 

singleton gestations (pooled sensitivities, specificities, and positive and negative LRs 

ranging from 49–74%, 44–85%, 1.3–4.1, and 0.3–0.7, respectively) and low to moderate 

among women with twin gestations (pooled sensitivities, specificities, and positive and 

negative LRs ranging from 47–73%, 84–89%, 3.8–5.3, and 0.3–0.6, respectively). In women 

with singleton gestations, the pooled positive and negative LRs of any shortening of CL to 

predict preterm birth at <37 and <35 weeks of gestation were 3.2 and 0.6, and 1.3 and 0.7, 

respectively. In women with twin gestations, the pooled positive and negative LRs of any 

shortening of CL to predict preterm birth at <34 and <32 weeks of gestation were 4.0 and 

0.6 and 5.3 and 0.5, respectively. There was a substantial level of heterogeneity among 

studies in the meta-analyses of preterm birth at <34 weeks of gestation among women with 

twin gestations, which was explained entirely by the study of Khalil et al.55 In fact, when we 

removed this study from the meta-analyses, the I2 was 0% and the pooled positive likelihood 

ratios decreased from 4.0 to 3.0 for any shortening of CL, and from 3.8 to 2.5 for shortening 

of CL ≥20–25%.

Eleven studies (three among women with singleton gestations4,48,50 and eight among 

women with twin gestations45,46,48,51,52,54–56) provided data that allowed us to compare the 

predictive accuracy for preterm birth of CL shortening over time and the final CL 

measurement (Table 3). In addition, five of these studies4,46,50,52,56 also allowed comparison 

of the predictive accuracy for preterm birth of CL shortening over time and the initial CL 

measurement. In eight studies,45,46,48,50–52,54,56 there were no statistically significant 

differences between the predictive accuracies of shortening of CL over time and the single 

initial and/final CL measurement. Two studies46,56 showed no differences in the predictive 

accuracy of shortening in CL over time and the single initial CL measurement. In one 

study,55 a shortening of CL ≥25% was significantly more predictive of preterm birth at <34 

weeks of gestation than the single final measurement of CL taken at 23–28 weeks (P=0.03). 

In two studies, the shortening of CL over time was significantly more predictive of preterm 

birth than the single initial CL measurement taken at 16 weeks (P=.02 for preterm birth at 

<37 weeks of gestation),50 and at 18–21 weeks (P=.02 for preterm birth at <32 weeks of 

gestation and P=.04 for preterm birth at <34 weeks of gestation).52 In the study by Iams et 

al,4 the largest and highest quality study included in the review, a single measurement of CL 

taken at 24 or 28 weeks was significantly more predictive of spontaneous preterm birth at 
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<35 weeks of gestation than any decrease in CL between these gestational ages (P=.049 at 

24 weeks and P=.008 at 28 weeks). In this study,4 there were no significant differences in 

the accuracy to predict preterm birth at <35 weeks between a single measurement of CL 

taken at 24 or 28 weeks of gestation and a shortening of CL ≥6 mm. Overall, the predictive 

performance of shortening in CL over time was not significantly superior to a single 

measurement (initial or final) of CL taken at 20–24 weeks of gestation in any study.

COMMENT

Main findings

The results of our systematic review shows that, overall, the change in CL over time has a 

low predictive accuracy for preterm birth at <35 and <37 weeks of gestation in women with 

singleton gestations, and a low to moderate predictive accuracy for preterm birth at <34, 

<32, <30 and <28 weeks of gestation in women with twin gestations. Subgroup analyses 

according to risk status of women and the cutoff value used to define an abnormal test result 

did not improve predictive accuracy. In addition, data from individual studies suggest that 

the predictive ability for preterm birth of CL shortening over time does not differ 

significantly from that of a single CL measurement obtained at 18–23 or 24–28 weeks of 

gestation.

Several systematic reviews have assessed the predictive accuracy for spontaneous preterm 

birth of single CL measurements in asymptomatic women with singleton12–15 and twin 

gestations.16–18 Overall, among women with singleton gestations, a single CL ≤25 mm had 

a pooled positive likelihood ratio of 6.3 when performed at <20 weeks of gestation, and 4.4–

4.7 when performed at 20–24 weeks of gestation, for predicting spontaneous preterm birth at 

<34 or <35 weeks of gestation. The corresponding pooled negative likelihood ratios ranged 

from 0.6–08. Among women with twin gestations, a CL ≤20 mm at 20–24 weeks of 

gestation had pooled positive and negative likelihood ratios of 10.1 and 0.6, respectively, to 

predict preterm birth at <32 weeks of gestation, and 9.0 and 0.7, respectively, to predict 

spontaneous preterm birth at <34 weeks of gestation. In the current study, we found that a 

shortening in CL over time had pooled positive likelihood ratios of 1.3–3.2 and 4.0–5.3 to 

predict spontaneous preterm birth in women with singleton and twin gestations, respectively. 

The corresponding pooled negative likelihood ratios varied between 0.5 and 0.7.The reasons 

for the relatively poor performance of the change in CL over time to predict spontaneous 

preterm birth adequately are not clear. Factors that could have affected the predictive 

accuracy of changes in CL over time for preterm birth include the timing and interval of CL 

measurements, obstetrical history, concurrent risk factors for preterm birth, the baseline risk 

of preterm birth in the population studied, the inclusion of women who used interventions 

aimed to prevent preterm birth, and the cutoff values used to define a positive test result.

Strengths and limitations of the study

The strength of our review lies in the rigorous methodological criteria used for performing a 

systematic review of predictive test accuracy. These included, among others: (1) the use of a 

prospective protocol designed to address a highly specific research question; (2) the 

extensive literature searches without language restrictions; (3) the study quality assessment 
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that was based on strict predetermined criteria; (4) the quantitative synthesis of the evidence; 

(5) the use of contemporary statistical methods to obtain summary measures of predictive 

accuracy; (6) the exploration of potential sources of heterogeneity; and (7) the comparison 

of the predictive ability for preterm birth of the changes in CL over time and the single CL 

measurements taken at the initial and/or final transvaginal sonographic examination. Our 

review is subject to some potential limitations. First, only approximately one third of the 

studies included in the review could be considered at low risk of bias. In more than half of 

the included studies there was a lack of blinding of test results and omission of information 

on whether women received any interventions aimed to prevent preterm birth based on test 

results. This is particularly relevant because the use of preventive therapies could introduce 

bias in the assessment of the test’s predictive accuracy. Second, there were considerable 

differences in cutoff values for defining abnormal changes in CL over time among studies, 

which limited our ability to make comparisons. Third, 13 studies were excluded because 

they did not report sufficient information to construct a 2×2 table resulting in a potential loss 

of relevant data. Ten of these studies reported that shortening in CL over time was 

associated with a significant increased risk of preterm birth or that mean or median rate of 

CL shortening over time was significantly higher in women who delivered preterm as 

compared to those who delivered at term. The remaining three studies found no association 

between CL shortening over time and the risk of preterm birth. Finally, the statistical power 

of some of our meta-analyses was limited by the small number of studies within each 

subgroup and the relatively small sample size of some included studies.

To be clinically useful, a predictive test should be associated with an intervention that 

reduces the risk of preterm birth and perinatal morbidity and mortality. Currently, there is 

strong evidence that the administration of vaginal progesterone to women with a 

sonographic CL ≤25 mm in the midtrimester, with or without previous spontaneous preterm 

birth, and singleton gestation is associated with a significant reduction in the risk of both 

spontaneous preterm birth and neonatal morbidity and mortality.57 We previously 

demonstrated that either vaginal progesterone or cerclage are equally efficacious in reducing 

preterm birth at <32 weeks of gestation and perinatal morbidity and mortality among women 

with a sonographic CL <25 mm at midtrimester, previous spontaneous preterm birth, and 

singleton gestation.58 Moreover, there is growing evidence that vaginal progesterone also 

reduces the risk of perinatal morbidity and mortality in women with a twin gestation and a 

sonographic CL ≤25 mm in the midtrimester.57,59 In addition, there is some evidence 

indicating that cervical pessary could be useful in reducing preterm birth among women 

with a singleton gestation and a CL ≤25 mm at 20–23 weeks of gestation.60 At present, there 

is no effective intervention to prevent preterm birth in women with a singleton or twin 

gestation and shortening of CL over time. Vaginal progesterone might be a reasonable 

therapy for these patients. In fact, a secondary analysis from a large randomized controlled 

trial in women with a singleton gestation and a prior preterm birth showed that patients 

treated with vaginal progesterone had significantly less CL shortening over an approximate 

8-week interval than those treated with placebo.61
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Implications for practice and research

Currently, CL change as a function of time cannot be considered a clinically useful test to 

predict spontaneous preterm birth in women with singleton or twin gestations. A single CL 

measurement taken at 18–24 weeks of gestation appears to be a better test to predict preterm 

birth than changes in CL over time, and seems to be more cost-effective (due to fewer 

transvaginal sonographic examinations) than serial CL measurements.

Further well-designed prospective studies are required to more rigorously define “abnormal” 

CL change over time in different populations and to evaluate its predictive performance for 

preterm birth in women with singleton or twin gestations, mainly in those with a 

sonographic CL >25 mm at 18–24 weeks of gestation. If such studies demonstrate that a 

positive test result accurately identifies those who will deliver prematurely, the next step 

will be to demonstrate that use of changes in CL is associated with reductions in the risk of 

spontaneous preterm birth by means of randomized controlled trials in which women with 

an “abnormal” CL change over time are allocated to receive an intervention or placebo/no 

intervention. Moreover, the identification of distinct patterns of change in CL as a function 

of gestational age and the assessment of their predictive ability for preterm birth in women 

with singleton and twin gestations calls for further research.
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Figure 1. 
Study selection process
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Figure 2. 
Methodological quality of studies included in the systematic review
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Figure 3. 
Summary receiver operating characteristic curves of changes in cervical length over time to 

predict spontaneous preterm birth
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Figure 4. 
Forest plots of any shortening of cervical length to predict preterm birth in singleton and 

twin gestations
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