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Uterocervical angle in predicting spontaneous
preterm birth: a systematic review and meta-
analysis

Michael Jeffrey Goldstein, MD; Jessica Marie Bailer, MD; Veronica Mayela Gonzalez-Brown, MD
OBJECTIVE: This study aimed to compare the uterocervical angles in term and spontaneous preterm birth cohorts and to compare the test
characteristics of the uterocervical angle and cervical length in the prediction of spontaneous preterm birth.
DATA SOURCES: A systematic search of published literature from January 1, 1945, to May 15, 2022, was performed using the following
databases: PubMed, Cochrane Central Register of Controlled Trials, Embase, World Health Organization International Clinical Trials Registry Plat-
form, Web of Science, and ClinicalTrials.gov. The search was not restricted. The references of all relevant articles were reviewed.
STUDY ELIGIBILITY CRITERIA: Randomized control trials, nonrandomized control trials, and observational studies were evaluated for
primary comparisons. Included studies compared the uterocervical angles in term and spontaneous preterm birth cohorts and compared the ute-
rocervical angle with cervical length in the prediction of spontaneous preterm birth.
METHODS: Of note, 2 researchers independently selected studies and evaluated the risk of bias with the Newcastle-Ottawa Scale for cohort
and case-control studies. Mean differences and odds ratios were calculated using a random effects model for inclusion and methodological qual-
ity. The primary outcomes were uterocervical angle and successful prediction of spontaneous preterm birth. Moreover, posthoc analysis compar-
ing the uterocervical angle and cervical length together was performed.
RESULTS: A total of 15 cohort studies with 6218 patients were included. The uterocervical angle was larger in the spontaneous preterm birth
cohorts (mean difference, 13.76; 95% confidence interval, 10.61−16.91; P<.00001; I2=90%). Sensitivity and specificity analyses demon-
strated lower sensitivities with cervical length alone and uterocervical angle plus cervical length than with uterocervical angle alone. Pooled sensi-
tivities for uterocervical angle and cervical length alone were 0.70 (95% confidence interval, 0.66−0.73; I2=90%) and 0.46 (95% confidence
interval, 0.42−0.49; I2=96%), respectively. Pooled specificities for uterocervical angle and cervical length were 0.67 (95% confidence interval,
0.66−0.68; I2=97%) and 0.90 (95% confidence interval, 0.89−0.91; I2=99%), respectively. The areas under the curve for uterocervical angle
and cervical length were 0.77 and 0.82, respectively.
CONCLUSION: Uterocervical angle alone or with cervical length was not superior to cervical length alone in predicting spontaneous preterm birth.

Key words: adverse pregnancy outcomes, cervical length, sonographic predictors of spontaneous preterm birth, spontaneous preterm birth,
ultrasound, uterocervical angle
Introduction
Spontaneous preterm birth (sPTB) con-
tinues to be the leading cause of perina-
tal morbidity and mortality in
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Why was this study conducted?
Measuring cervical length (CL) is standard practice in stratifying the likelihood
of spontaneous preterm birth (sPTB); however, since its widespread adoption,
research has questioned its usefulness and reliability. The uterocervical angle
(UCA) has been increasingly researched as an alternative.

Key findings
This review demonstrated that although UCA is significantly increased in
women who ultimately experience sPTB, its test characteristics in the prediction
of sPTB are poor, particularly compared with CL.

What does this add to what is known?
This is the largest and most in-depth systematic review and meta-analysis on this
issue, comparing multiple subgroup analyses regarding differences in UCA in
singleton and multiple pregnancies and in asymptomatic pregnancies and those
showing symptoms of preterm labor. In addition, this review directly compared
the test characteristics of UCA and CL.
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practice to measure the cervical length
(CL) using transvaginal ultrasound
(US) is based on data demonstrating
it to be a reproducible predictor of
sPTB.4−6

Despite its widespread use, studies
over the subsequent years have demon-
strated poor sensitivity and suggested
poor reliability in the prediction of
sPTB.7,8 Alternative sonographic meas-
urements have been proposed, includ-
ing uterocervical angle (UCA).9 A
recent systematic review and meta-anal-
ysis demonstrated a significant differ-
ence in UCA between sPTBs and term
births.10
Objective
This study aimed to compare UCA in
sPTBs and term births and to compare
the test characteristics between UCA
alone, CL alone, and UCA and CL
together in the prediction of sPTB
through a formal systematic review and
meta-analysis.
Methods
Search strategy
A systematic review and meta-analysis
were undertaken following the Meta-
analysis of Observational Studies in Epi-
demiology (MOOSE) guidelines for
observational studies. The review was
registered in the International Prospec-
tive Register of Systematic Reviews on
2 AJOG Global Reports August 2023
May 20, 2022 (registration number:
CRD42022331509). A systematic search
of published literature from January 1,
1945, to May 15, 2022, was performed
on May 31, 2022, using the following
databases: PubMed, Cochrane Central
Register of Controlled Trials, Embase,
the World Health Organization (WHO)
International Clinical Trials Registry
Platform (ICTRP), Web of Science, and
ClinicalTrials.gov. The search was not
limited by language or year of publica-
tion. The search was performed using
the terms found in Appendix A. The
reference lists were reviewed for addi-
tional studies that may have been
included based on the eligibility criteria.
Inclusion and exclusion criteria
The inclusion criteria for this review
included randomized controlled trials
(RCTs), non-RCTs, cohort studies, and
case-control studies that compared
UCA in sPTBs and term births and test
characteristics of UCA and CL in the
prediction of sPTB. The test characteris-
tics of UCA and CL together were
included in a posthoc fashion from
already included studies. Included stud-
ies evaluated the weighted mean differ-
ences (MDs) in UCA between sPTBs
and term births in at least 1 of the fol-
lowing: symptomatic or asymptomatic
and singleton or twin pregnancies. The
exclusion criteria included case reports,
case series, cross-sectional studies,
reviews, abstracts, book chapters, edito-
rials, animal studies, and basic science
articles.
Titles and abstracts were screened

independently by 2 authors with train-
ing in medical database searching (M.J.
G. and J.M.B.) who reviewed the manu-
scripts for eligibility. Full-text articles
were reviewed independently, excluding
studies lacking complete data, lacking
comparison groups, or not addressing
the outcomes. Disagreements were dis-
cussed, and consensus was reached at
each stage of the review process. In
cases where full texts or complete data
were unavailable, interlibrary loans
were used, and attempts to contact the
authors were made when appropriate.
Data extraction and definitions
Data extraction was performed by 1
author and reviewed for accuracy by
another. The following were extracted:
first author name, publication year,
country performed, study design, com-
parison groups, group sizes, singleton
or twin pregnancies, US method, symp-
tomatic or asymptomatic preterm labor,
gestational age (GA) at the time of the
study and delivery, study criteria for
preterm birth (PTB), UCA and CL
measurements, and outcomes. During
the data extraction process of this
review, the following definitions and
categorizations were used:

1. sPTB: traditionally defined as com-
mencement of labor and birth at or
after 20 0/7 weeks of gestation and
before 37 0/7 weeks of gestation;
however, several included studies
defined alternate criteria for what
was considered PTB, ranging from
28 weeks of gestation to the accepted
definition.

2. Symptomatic preterm labor: regular
contractions producing cervical
change at or after 20 0/7 weeks of
gestation and before 37 0/7 weeks of
gestation.

3. Asymptomatic pregnancies: preg-
nancies in which there was no sign
or symptom of spontaneous preterm
labor at the time of US.
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4. UCA: a US marker of the angle
between the lower uterine segment
and the cervical canal as measured by
a line from the external os to the
internal os regardless of the curvature
of the cervical canal.

5. CL: a US marker of the length of the
cervical canal measured either by
drawing a direct line regardless of
curvature or by drawing a series of
lines to approximate the curve of the
cervical canal.
Quality of included studies
Of note, 1 author performed quality
appraisals, which were independently
reviewed for accuracy by a second
author. The Newcastle-Ottawa Scale
(NOS) was used for cohort and case-
control studies.

Data synthesis
All analyses were performed in Review
Manager (RevMan; version 5.4.1;
Cochrane Training, London, United
Kingdom) using non-Cochrane mode
and Meta-DiSc (version 1.4; Ram�on y
Cajal Hospital, Madrid, Spain). A ran-
dom effects model was used to conduct
the meta-analysis in RevMan of UCA in
sPTB and term birth using the inverse
variance method for weighted MD.
Pooled sensitivities and specificities and
summary receiver operating character-
istic (SROC) plots were generated using
the DerSimonian-Laird random effects
model in Meta-DiSc comparing UCA,
CL, and UCA and CL together. Small
effect and publication biases were
assessed using funnel plots. Sensitivity
analysis was performed by grouping
studies using the aforementioned defini-
tions. A P value of <.05 was considered
significant.
For continuous outcomes, MD and

standard deviation (SD) were used. If
median and range or median and inter-
quartile range were reported, the meth-
ods described by Wan et al11 were used
to estimate the mean and SD. Because
of this, some reported results may differ
from the values reported in the original
articles. To compare test characteristics,
diagnostic odds ratios (dORs) were
used to quantify the effects.
Results
Study selection and characteristics
The MOOSE flow diagram is shown in
Figure 1. A total of 192 articles were
retrieved from PubMed, Embase, the
Cochrane database, WHO ICTRP, Web
of Science, and ClinicalTrials.gov and
through manual search. After excluding
duplicates and ineligible studies, 22
studies were included in the qualitative
analysis, including 11 prospective
cohort studies,13−23 7 retrospective
cohort studies,24−30 and 4 case-control
studies.31−34 Of note, 1 study was not
included in the meta-analysis because
of incomplete data.28

The characteristics of all studies
included in the systematic review and
meta-analysis are shown in Table 1.
Publications ranged from 2016 to 2022.
Of the 22 studies included in the review,
4 were conducted in the United States,
4 in Spain, 3 in Turkey, 2 in Germany, 2
in Thailand, 2 in Egypt, and 1 each in
Belgium, China, India, Venezuela, and
Chile. A total of 7071 patients were
included, of which 5542 were term, 910
were preterm, 418 were delivered after
7 days, 121 were delivered in <7 days,
53 were delivered after 10 days, and 27
were delivered in <10 days.

Risk of bias and quality of evidence
The quality of the included studies as
evaluated by the NOS is illustrated in
Table 2. All studies with 1 exception
scored between 7 and 9 of 9 stars, indi-
cating a low risk of bias. The remaining
study scored 6 of 9 stars, indicating an
elevated risk of bias. Heterogeneity was
significant in both the overall and sub-
group analyses. Studies varied in GA
cutoffs for PTB, whether pregnancies
were symptomatic or asymptomatic,
and whether pregnancies were single-
ton, twin, or both. Funnel plot
analysis demonstrated low concern
for small effect bias, as illustrated in
Supplemental Figure 1.

Synthesis of results
Compared with term births, UCA in
PTB groups is significantly larger except
for a subgroup analysis of studies evalu-
ating UCA in pregnancies complicated
by symptomatic preterm labor. The test
characteristics of UCA and CL alone
differed in that CL demonstrated signif-
icantly higher specificity, whereas UCA
demonstrated higher sensitivity. UCA
and CL together demonstrated test
characteristics similar to CL alone, and
dORs showed statistically significant
differences between all 3 groups.

Uterocervical angle
All 22 studies included in the qualitative
analysis compared UCA in sPTB and
term births, with 18 studies showing a
statistically significant difference13,15,16,18
−25,27,29−34 and 4 studies showing no
difference.14,17,26,28 Of note, 21 studies
were included in the quantitative analysis,
as shown in Figure 2.13−27,29−34 Of the
6895 patients included, UCA was signifi-
cantly larger in the sPTB group than in
the term birth controls (MD, 13.76; 95%
confidence interval [CI], 10.61−16.91;
P<.00001; I2=90%). There was significant
heterogeneity in GA cutoffs for PTB, GA
at the initial US, and both number of ges-
tations and whether patients had symp-
toms of preterm labor.

Singleton pregnancies
Of note, 16 studies included in the qual-
itative analysis compared UCA in
sPTBs and term births in singleton
pregnancies,13−16,18,19,21−23,26,28,30−34

with 14 studies showing a statistically
significant difference13−16,18,19,21
−23,26,28,30−34 and 2 studies showing no
difference.14,26 Of the 16 studies, 15
were included in the quantitative analy-
sis, as shown in Figure 3.13−16,18,19,21
−23,26,28,30−34 Of the 5749 patients
included, UCA was significantly larger
in the sPTB group than in the
term birth controls (MD, 12.87; 95%
CI, 8.82−16.92; P<.00001; I2=91%).
There was significant heterogeneity in
GA cutoffs for PTB, GA at the initial
US, and whether patients had symp-
toms of preterm labor.

Twin pregnancies
Of note, 5 studies included in the quali-
tative analysis compared UCA in sPTBs
and term births in twin pregnancies,
with all 5 studies showing a significant
difference.20,24,25,27,29 All 5 studies were
included in the quantitative analysis, as
August 2023 AJOG Global Reports 3

http://www.ajog.org


FIGURE 1
MOOSE flow diagram for new systematic reviews of observational studies

Adapted from Stroup.12

ICTRP, International Clinical Trials Registry Platform; MOOSE, Meta-analysis of Observational Studies in Epidemiology; WHO, World Health Organization.
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shown in Figure 4. Of the 1037 patients
included, UCA was significantly larger
in the sPTB group than in the term
birth controls (MD, 18.21; 95% CI,
13.64−22.77; P<.00001; I2=68%). There
was moderate to substantial heterogene-
ity in GA cutoffs for PTB, GA at the
4 AJOG Global Reports August 2023
initial US, and whether patients had
symptoms of preterm labor.

Symptomatic women
Of note, 6 studies included in the qualita-
tive analysis compared UCA in sPTBs
and term births in pregnancies
complicated by signs and symptoms of
preterm labor,14,15,17,23,26,33 with 3 studies
showing a significant difference15,23,33

and 3 studies showing no
difference.14,17,26 All 6 studies were
included in the quantitative analysis, as
shown in Figure 5. Of the 970 patients
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TABLE 1
Summary of included studies

Author, year of publication Location Study design Comparison Definition of term sPTB (n) Term (n) US type
Number of
gestations Symptomatic GA at US

Vielba et al,25 2022 Spain RetC UCA vs CL 28 wk 6 171 TVUS Twins No 2T

Khamees et al,13 2022 Egypt ProC UCA vs CL 37 wk 44 123 TVUS Singleton No 3T

Wagner et al,26 2021 Germany RetC UCA vs CL Delivery at >7 d 46 167 TVUS Singleton Yes 3T

Vielba et al,24 2021 Spain RetC UCA vs CL 28 wk 12 412 TVUS Twins No 2T

Luechathananon et al,14 2021 Thailand ProC UCA vs CL 37 wk 43 117 TVUS Singleton Yes 3T

Ercan et al,15 2021 Turkey ProC UCA vs CL Delivery at >10 d 27 53 TVUS Singleton Yes 2T

Yenigul and Ercan,16 2021 Turkey ProC UCA vs CL 37 wk 24 36 TVUS Singleton No 2T

Makled et al,21 2021 Egypt ProC UCA vs CL 37 wk 53 144 TVUS Singleton No 2T

Gr€undler et al,17 2020 Germany ProC UCA vs CL 37 wk 36 73 TVUS All Yes 2T

Farr�as Llobet et al,18 2020 Spain ProC UCA vs CL 37 wk 52 1358 TVUS Singleton No 2T

Sawaddisan et al,19 2020 Thailand ProC UCA 37 wk 31 325 TVUS Singleton No 2T

Lynch et al,27 2020 United States RetC UCA vs CL 37 wk 57 57 TVUS Twins No 2T

van der Merwe et al,20 2020 Belgium ProC UCA vs CL 37 wk 27 36 TVUS Twins No 2T

Reyna-Villasmil et al,33 2020 Venezuela Case-control UCA vs CL Delivery at >7 d 75 251 TVUS Singleton Yes 2T

Farr�as Llobet et al,31 2018 Spain Case-control UCA Delivery
at <34 wk
vs delivery
at >37 wk

34 241 TVUS Singleton No 2T

Knight et al,29 2018 United States RetC UCA vs CL 36 wk 116 143 TVUS Twins No 2T

Shi et al,34 2018 China Case-control UCA vs CL 37 wk 84 980 TPUS Singleton No 2T

Bafal{ et al,23 2018 Turkey PE UCA vs CL 37 wk 32 50 TVUS Singleton Yes 2T

Lynch et al,28 2017 United States RetC UCA vs CL 37 wk 64 112 TVUS Singleton No 2T

Sep�ulveda-Martínez et al,32 2017 Chile Case-control UCA 34 wk 93 225 TVUS Singleton No 2T

Sur et al,22 2017 India ProC UCA 37 wk 18 51 TVUS Singleton No 2T

Dziadosz et al,30 2016 United States RetC UCA vs CL 37 wk 84 888 TVUS Singleton No 2T
2T, second trimester; 3T, third trimester; CL, cervical length; PE, prospective empirical; ProC, prospective cohort study; RetC, retrospective cohort study; TPUS, transperineal ultrasound; TVUS, transvaginal ultrasound; UCA, uterocervical angle; US, ultrasound.

Goldstein. Uterocervical angle in predicting spontaneous preterm birth. Am J Obstet Gynecol Glob Rep 2023.
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TABLE 2
Newcastle-Ottawa Scale for quality assessment of cohort and case-
control studies

Author, year
Selection
1 2 3 4

Comparability
of groups
5

Outcome
6 7 8 Total

Vielba et al,24 2022 * * * * * * * 7

Khamees et al,13 2022 * * * * * * * 7

Wagner et al,26 2021 * * * * * * * 7

Vielba et al,24 2021 * * * * * * * 7

Luechathananon et al,14 2021 * * * * * * * 7

Ercan et al,15 2021 * * * * * * * 7

Yenigul and Ercan,16 2021 * * * * * * * 7

Makled et al,21 2021 * * * * * * * 7

Gr€undler et al,17 2020 * * * * * * * * * 9

Farr�as Llobet et al,18 2020 * * * * * * * * * 9

Sawaddisan et al,19 2020 * * * * * * * 7

Lynch et al,27 2020 * * * * * * * * * 9

van der Merwe et al,20 2020 * * * * * * * 7

Reyna-Villasmil et al,33 2020 * * * * * * * 7

Farr�as Llobet et al,31 2018 * * * * * * * 7

Knight et al,29 2018 * * * * * * * * 8

Shi et al,34 2018 * * * * * * 6

Bafal{ et al,23 2018 * * * * * * * 7

Lynch et al,28 2017 * * * * * * * 7

Sep�ulveda-Martínez et al,32 2017 * * * * * * * * 8

Sur et al,22 2017 * * * * * * * 7

Dziadosz et al,30 2016 * * * * * * * * * 9
Selection: 1 = representativeness of exposed cohort; 2 = selection of nonexposed cohort; 3 = ascertainment of exposure; and
4 = demonstration that outcome was not present at start of the study. Comparability of groups: 5 = comparability of groups
based on design or analysis (may be awarded 2 stars by controlling for ≥2 factors). Outcome: 6 = assessment of outcomes;
7 = adequate length of follow-up; and 8 = adequacy of follow-up.

Goldstein. Uterocervical angle in predicting spontaneous preterm birth. Am J Obstet Gynecol Glob Rep 2023.
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included, UCA was significantly larger in
the sPTB group than in the term birth
controls (MD, 7.60; 95% CI, 1.28−13.93;
P=0.02; I2=88%). This difference was no
longer present when 3 studies comparing
delivery within 7 to 10 days were
excluded (MD, 2.26; 95% CI, �3.66 to
8.17; P=0.045; I2=38%).15,26,33 There was
significant heterogeneity present when all
6 studies were included. Subgroup analy-
sis, excluding the 3 studies comparing
delivery within 7 to 10 days, demon-
strated minimal heterogeneity.
6 AJOG Global Reports August 2023
Asymptomatic women
Of note, 16 studies included in the qual-
itative analysis compared UCA in
sPTBs and term births in pregnancies
without symptoms of preterm labor,
with all 16 studies showing a significant
difference.13,16,18−22,24,25,27−32,34 Of the
16 studies, 15 were included in the
quantitative analysis, as shown in
Figure 6.13,16,18−22,24,25,27−32,34 Of the
5925 patients included, UCA was signif-
icantly larger in the sPTB group than in
the term birth controls (MD, 16.29;
95% CI, 13.38−19.20; P<.00001;
I2=78%). There was significant hetero-
geneity in GA cutoffs for PTB, GA at
the initial US, and number of gesta-
tions.

Uterocervical angle compared with
cervical length
Of note, 15 studies included in the
quantitative analysis provided data on
test characteristics for UCA and CL
alone in the prediction of sPTB, as
shown in Figure 7.13,14,16,18,20,21,23
−25,27,29−31,33,34 Pooled sensitivities for
UCA and CL alone were 0.70 (95%
CI, 0.66−0.73; I2=90%) and 0.46
(95% CI, 0.42−0.49; I2=96%), respec-
tively. Pooled specificities for UCA
and CL were 0.67 (95% CI, 0.66
−0.68; I2=97%) and 0.90 (95% CI,
0.89−0.91; I2=99%), respectively.
Pooled dORs for UCA and CL alone
were 6.21 (95% CI, 3.71−10.38;
I2=84%) and 9.56 (95% CI, 4.60
−19.88; I2=88%), respectively, as
shown in Figure 8. SROC plots are
shown in Figure 9. The area under
the curve (AUC) for UCA and CL
were 0.77 and 0.82, respectively.
Subgroup analysis of studies com-

paring UCA and CL alone in women
with symptoms consistent with pre-
term labor included 3 studies,14,23,33

as shown in Supplemental Figure 2.
Pooled sensitivities for UCA and CL
were 0.56 (95% CI, 0.50−0.62;
I2=95%) and 0.71 (95% CI, 0.65
−0.77; I2=97%), respectively. Pooled
specificities for UCA and CL were
0.83 (95% CI, 0.81−0.86; I2=92%)
and 0.89 (95% CI, 0.86−0.91;
I2=99%), respectively. Pooled negative
likelihood ratios (LRs) for ruling out
sPTB in symptomatic patients were
0.53 (95% CI, 0.24−1.19; I2=96%) for
UCA and 0.46 (95% CI, 0.05−4.18;
I2=99%) for CL, as shown in Supple-
mental Figure 3.

Uterocervical angle and cervical length
together
Of note, 4 studies included in the quan-
titative analysis provided data on test
characteristics for UCA and CL together
in the prediction of sPTB, as shown in
Figure 10, A.13,14,27,30 Pooled sensitivity

http://www.ajog.org


FIGURE 2
Mean differences in UCA, comparing sPTBs and term pregnancies

CI, confidence interval; SD, standard deviation; sPTB, spontaneous preterm birth; UCA, uterocervical angle.

Goldstein. Uterocervical angle in predicting spontaneous preterm birth. Am J Obstet Gynecol Glob Rep 2023.

FIGURE 3
Mean difference in UCA, comparing sPTB and term singleton pregnancies

CI, confidence interval; SD, standard deviation; sPTB, spontaneous preterm birth; UCA, uterocervical angle.

Goldstein. Uterocervical angle in predicting spontaneous preterm birth. Am J Obstet Gynecol Glob Rep 2023.
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and specificity were 0.22 (95% CI, 0.17
−0.28; I2=87%) and 0.95 (95% CI, 0.94
−0.96; I2=98%), respectively. The
pooled dOR was 4.69 (95% CI, 1.95
−11.29; I2=70%), as shown in Figure 10,
B. SROC plot is shown in Figure 10, C.
The AUC for UCA and CL together
was 0.74.
Comment
Main findings
Looking at the MDs, the UCA was
significantly larger in the sPTB group
than in the term birth controls. This
difference was present across all preg-
nancy types evaluated except for preg-
nancies complicated by symptomatic
preterm labor. This was in agreement
with the most recent systematic
review and meta-analysis on this
topic.10 This reproducible difference
has driven the suggestion that UCA
may be a useful tool in predicting
sPTB in at-risk women. However,
direct comparisons between UCA and
August 2023 AJOG Global Reports 7
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FIGURE 4
Mean difference in UCA, comparing sPTB and term twin pregnancies

CI, confidence interval; SD, standard deviation; sPTB, spontaneous preterm birth; UCA, uterocervical angle.

Goldstein. Uterocervical angle in predicting spontaneous preterm birth. Am J Obstet Gynecol Glob Rep 2023.

FIGURE 5
Mean difference in UCA, pregnancies complicated by symptomatic preterm labor

CI, confidence interval; SD, standard deviation; sPTB, spontaneous preterm birth; UCA, uterocervical angle.

Goldstein. Uterocervical angle in predicting spontaneous preterm birth. Am J Obstet Gynecol Glob Rep 2023.

FIGURE 6
Mean difference in UCA, pregnancies without symptoms of preterm labor

CI, confidence interval; SD, standard deviation; sPTB, spontaneous preterm birth; UCA, uterocervical angle

Goldstein. Uterocervical angle in predicting spontaneous preterm birth. Am J Obstet Gynecol Glob Rep 2023.
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FIGURE 7
Forest plots showing test characteristics of UCA and CL alone

A, Sensitivities and specificities for UCA alone. B, Sensitivities and specificities for CL alone.
CI, confidence interval; CL, cervical length; UCA, uterocervical angle.

Goldstein. Uterocervical angle in predicting spontaneous preterm birth. Am J Obstet Gynecol Glob Rep 2023.
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CL revealed a more complicated pic-
ture.
UCA alone had a significantly

greater sensitivity than CL but dem-
onstrated a significantly lower speci-
ficity. In addition, the dOR and AUC
were greater for CL. This implies that
although UCA is a more useful tool
FIGURE 8
Forest plots showing dORs for UCA a

A, dORs for UCA alone. B, dORs for CL alone.
CI, confidence interval; CL, cervical length; dOR, diagnostic odds ratio

Goldstein. Uterocervical angle in predicting spontaneous prete
to reassure against sPTB, CL per-
forms better at identifying which
patients are likely to experience sPTB.
Given the sensitivity and specificity
picture demonstrated in Figure 7, we
searched through our existing litera-
ture to identify any studies that eval-
uated the use of UCA and CL
nd CL alone

; OR, odds ratio; UCA, uterocervical angle.

rm birth. Am J Obstet Gynecol Glob Rep 2023.
together. Only 4 of the studies in our
review included such a comparison,
and the results demonstrated a lower
sensitivity and higher specificity with
a significantly lower dOR than either
UCA or CL alone. This may be due
to the small number of studies avail-
able that evaluated UCA and CL
August 2023 AJOG Global Reports 9
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FIGURE 9
SROC curves comparing UCA and CL alone

A, SROC curve for UCA alone. B, SROC curve for CL alone.
AUC, area under the curve; CL, cervical length; SROC, summary receiver operating characteristics; UCA, uterocervical angle.

Goldstein. Uterocervical angle in predicting spontaneous preterm birth. Am J Obstet Gynecol Glob Rep 2023.

FIGURE 10
Test characteristics of UCA and CL together

A, Sensitivities and specificities of UCA and CL together. B, dORs for UCA and CL together. C, SROC curve for UCA and CL together.
AUC, area under the curve; CI, confidence interval; CL, cervical length; dOR, diagnostic odds ratio; SROC, summary receiver operating characteristics; UCA, uterocervical angle.

Goldstein. Uterocervical angle in predicting spontaneous preterm birth. Am J Obstet Gynecol Glob Rep 2023.
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together, but the overall pattern dem-
onstrated in Figure 9, A, is similar to
that of UCA and CL alone.
A subgroup analysis of studies eval-

uating pregnancies complicated by
symptoms of preterm labor revealed 3
studies that compared UCA with
CL.14,23,33 There was a statistically
significant difference in pooled
10 AJOG Global Reports August 2023
sensitivities, favoring CL alone. How-
ever, the negative LRs were similar
and associated with a minimal to
small decrease in pretest probability
that lacked significance. The lack of a
significant difference in negative LR
may be due to the small number of
studies available for the subgroup
analysis.
Strengths and limitations
The major strengths of this systematic
review and meta-analysis are the exten-
sive literature review, strict methodol-
ogy following the MOOSE guidelines,
scoring of studies, and the subgroup
analyses of studies based on the number
of gestations and symptomatology. Sev-
eral limitations need to be considered.
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First, 4 studies required the conversion
of crude data for inclusion in the meta-
analysis, resulting in discrepancies
between the original articles and those
in this review. Most studies included
data not requiring conversion, and
studies requiring conversion did not
generate significantly skewed data.
Regardless, this must be kept in mind
when interpreting the results of this
meta-analysis. Heterogeneity and varia-
tions in data reporting are also limita-
tions, as heterogeneity was significant.
However, the presence of heterogeneity
is not necessarily problematic. Although
it may represent poor study design in
included studies, it may also indicate a
high degree of clinical diversity.35 Given
the quality assessments performed on the
included studies, it is more likely that the
high heterogeneity in our analysis is due
to the diversity in the populations and the
variable definitions of preterm and term
deliveries rather than poor study design.
All studies included in this review were
observational; however, nearly half of the
studies were prospective. Finally, the small
number of studies available for some sub-
group analyses made evaluating publica-
tion bias and generalization of results
difficult.
Comparison with existing literature
Despite sPTB being the leading cause of
perinatal morbidity and mortality in
developed countries1,2 with several
studies evaluating UCA and CL as
potential sonographic markers for pre-
dicting sPTB, only 1 systematic review
and meta-analysis has been conducted
on the subject.10 The authors concluded
that UCA was significantly larger in
sPTB and may be a valuable tool in the
prediction of sPTB. That review and
meta-analysis looked solely at the MD
in UCA in sPTB and term birth without
performing subgroup analysis by num-
ber of gestations and presence of symp-
toms. In addition, no comparison to CL
was made. This systematic review and
meta-analysis was an extensive analysis
of UCA and evaluated studies compar-
ing UCA with CL alone and UCA and
CL together.
Conclusion and implications
sPTB is the leading cause of perinatal
morbidity and mortality. The current
sonographic marker for predicting
sPTB is CL, although recent data have
called its reliability into question.
Despite various studies and a systematic
review and meta-analysis demonstrat-
ing a significantly wider UCA in sPTBs
compared with term births, comparison
to CL alone did not show significant
improvement in the prediction of sPTB.
Similarly, UCA and CL together failed
to show improvement vs CL alone,
although the number of studies that
included that comparison was small.
More prospective studies are required
to determine whether UCA and CL
used together have any benefit vs CL
alone. &

Supplementary materials
Supplementary material associated with
this article can be found in the online ver-
sion at doi:10.1016/j.xagr.2023.100240.
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