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ABSTRACT
Objective: To compare the uterocervical angle with the cervical length in the prediction 
of impending preterm delivery in symptomatic patients. Design: Case-control study. 
Institution: Central Hospital “Dr. Urquinaona”, Maracaibo, Venezuela. Participants: 
Patients with preterm delivery within 7 days (group A) and pregnant women with 
preterm delivery beyond 7 days (group B). Methods: At the time of diagnosis, the 
patients were evaluated using transvaginal ultrasound and were followed until 
delivery. Main outcome measures: General characteristics, uterocervical angle, 
cervical length, impending preterm delivery, and prognostic efficacy. Results: 326 
patients were included, 75 women presented impending preterm delivery (group 
A) and 251 patients were considered as controls (group B). The patients in group A 
had significantly higher values   of the uterocervical angle and lower cervical length 
compared to the patients in group B (p <0.0001). The uterocervical angle showed 
an area under the curve of 0.864, while the value of the area under the curve of 
cervical length was 0.985. The difference in the discrimination ability between the 
areas under the curve of each test was significant (p <0.0001). Conclusion: The 
uterocervical angle is not greater than the cervical length in predicting impending 
preterm delivery in symptomatic patients.
Key words: Uterocervical angle, Cervical length, Preterm delivery, Prediction.

RESUMEN
Objetivo. Comparar el ángulo uterocervical con la longitud cervical en la predicción 
de parto pretérmino inminente en pacientes sintomáticas. Diseño. Estudio de casos-
controles. Institución. Hospital Central “Dr. Urquinaona”, Maracaibo, Venezuela. 
Participantes. Pacientes con parto pretérmino en los siguientes 7 días (grupo A) y 
embarazadas con parto pretérmino más allá de los 7 días (grupo B). Métodos. Al 
momento del diagnóstico, las pacientes fueron evaluadas utilizando ecografía 
transvaginal y fueron seguidas hasta el parto. Principales medidas de resultado. 
Características generales, ángulo uterocervical, longitud cervical, parto pretérmino 
inminente y eficacia pronóstica. Resultados. Se incluyó 326 pacientes: 75 mujeres 
presentaron parto pretérmino inminente (grupo A) y 251 pacientes fueron 
consideradas como controles (grupo B). Las pacientes del grupo A presentaron 
valores significativamente más altos del ángulo uterocervical y más bajos de 
longitud cervical comparado con las pacientes del grupo B (p < 0,0001). El ángulo 
uterocervical mostró un valor de área bajo la curva de 0,864, mientras que el valor 
del área bajo la curva de la longitud cervical fue 0,985. La diferencia de la capacidad 
de discriminación entre las áreas bajo la curva de cada prueba fue significativa (p < 
0,0001). Conclusión. El ángulo uterocervical no es superior a la longitud cervical en la 
predicción de parto pretérmino inminente en pacientes sintomáticas.
Palabras clave. Ángulo uterocervical, Longitud cervical, Parto pretérmino, Predicción.

ORIGINAL PAPER

IntroductIon

Preterm delivery (PD) occurs in 10% to 12% of pregnancies and is as-
sociated with high rates of perinatal morbidity and mortality(1). Its fre-
quency has changed little in recent decades, due to the lack of effective 
methods to detect patients at risk and of adequate tools to reduce it.

Screening for pregnancies at risk for PD remains difficult, as most cu-
rrent strategies lack optimal precision. Transvaginal ultrasound is the 
standard for the evaluation of cervical length (CL) and the prediction of 
PD, since it is highly reproducible and is not affected by maternal obe-
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sity, cervical position, and fetal shading(2). Howe-
ver, its sensitivity is relatively low (60%)(3). Other 
predictors have not shown superior benefits(4). 
Likewise, with the exception of a history of PD, 
all associated clinical risk factors (such as obesi-
ty) also have limited predictive capacity(5).

Cervical tissue, made up of collagen fibers, has 
the function of maintaining pregnancy until rea-
ching term and subsequently undergoing modi-
fications to allow delivery(6). Structural force on 
cervix is   mediated by pressure from surroun-
ding pelvic organs and the weight of the preg-
nant uterus. The combination of pressure, ten-
sion of the uterine wall, and individual anatomy 
produces cervical remodeling during pregnan-
cy(7). Orientation variations and asymmetry of 
the cervical canal - uterus result in alteration of 
the forces on the lower segment and the internal 
cervical os, beginning cervical dilation(8).

The uterocervical angle (UCA), measured be-
tween the cervix and the lower uterine segment, 
has been proposed as an additional screening 
tool for PD(9). An acute UCA reinforces the closu-
re of the endocervical canal, while a more obtu-
se angle may facilitate opening of the cervix. Se-
veral studies have analyzed the predictive power 
of this measurement(9-14). However, most of the 
studies have been retrospective and none have 
compared this marker with CL in the prediction 
of impeding delivery in patients with threatened 
PD.

The objective of the research was to compare 
the uterocervical angle with the cervical length 
in the prediction of imminent preterm delivery 
in symptomatic patients.

Methods

This was a prospective study conducted at the 
Hospital Central “Dr. Urquinaona”, Maracaibo, 
Venezuela, from June 2014 to May 2020. Women 
with single pregnancies between 24 and 35 wee-
ks, determined by ultrasound in the first trimes-
ter, with a clinical diagnosis of threatened PD (up 
to 3 uterine contractions in 30 minutes, cervical 
dilation less than 3 centimeters, effacement less 
than 80% and integral membranes) were con-
secutively selected. The study was approved by 
the Ethics Committee of the hospital. Written in-
formed consent was obtained at the time of the 
selection of each participant.

Exclusion criteria were: multiple pregnancies, 
history of progesterone or any other tocolytic 
use in current pregnancy, known cervical insuffi-
ciency or history of cerclage, premature rupture 
of membranes, uterine abnormalities, abnor-
mal placentation, maternal cardiac abnormali-
ties, active inflammatory or infectious disease, 
hypertension and pre-gestational or gestational 
diabetes, fetal intrauterine growth restriction, 
congenital fetal abnormalities, changes in the 
volume of amniotic fluid, acute chorioamnioni-
tis, and unknown gestational age. Patients who 
refused to participate or whose data were in-
complete were also excluded from the study.

Within one hour of hospital admission, and be-
fore the start of any treatment, participants 
underwent a cervical examination with sterile 
speculum, performing fern and nitrazine paper 
tests to rule out membranes rupture. Immedia-
tely afterwards, the digital examination was ca-
rried out by the on-call personnel and confirmed 
by one of three investigators. Dilation, matura-
tion, consistency and position of the cervix were 
evaluated, as well as fetal engagement to calcu-
late Bishop’s score. They were then subjected to 
transabdominal fetal ultrasound evaluation to 
determine fetal presentation, placental inser-
tion, fetal head and abdominal circumference 
measurement, femur length, and amniotic fluid 
index. Subsequently, the monitoring of the fetal 
heart rate and the evaluation of the characteris-
tics of uterine contractions by tocodynamome-
try began.

Image acquisition was performed with the Vo-
luson® V730 Expert ultrasound equipment (GE 
Healthcare, USA) and a volumetric and multi-fre-
quency vaginal transducer (2 to 10 MHz). Preg-
nant women were placed in dorsal lithotomy 
position with an empty bladder. UCA measu-
rements were performed using the previously 
described method(9). The UCA is the triangular 
segment measured between the lower uterine 
segment and the cervical canal, which produ-
ces a measurable angle. This angle is created by 
the intersection of a first straight and unbroken 
line connecting the internal cervical os with the 
external cervical os. The internal os was identi-
fied as the point at the end of the endocervical 
mucosa, while the external os was identified as 
the most external point where the anterior and 
posterior lips of the cervix meet. The second 
line was drawn from the inferior aspect of the 
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anterior uterine wall, passing through the end 
of the first line in internal cervical os (including 
the isthmus) and to the point of the internal in-
ferior uterine segment, at an ideal distance of 3 
centimeters (Figure 1). The final value was esta-
blished by the average of three measurements.

The evaluation of CL by transvaginal ultrasound 
was done immediately after the determination 
of the UCA. This was performed by placing the 
7.5 MHz transvaginal transducer in the anterior 
vaginal fornix, slowly withdrawing it to obtain a 
sagittal view of the cervix. In the absence of ute-
rine contractions, all measurements were made 
by orienting the transducer to view the internal 
and external cervical os in the same plane. The 
image was magnified to 75% of screen and the 
length was measured as a straight line between 
two electronic markers with the furthest points 
and identified by sonolucence of the cervical 
canal. Three images were obtained and the one 
showing the shortest length was used.

All ultrasound measurements were performed 
by a single specialist in maternal-fetal medicine 
belonging to the research and who did not par-
ticipate in the clinical care of the participants. 
The duration of the evaluation was less than 10 
minutes and the members of the hospital team 
who performed the care were unaware of the 
results. Therefore, ultrasound measurements 
did not influence the management of the parti-
cipants.

Initially, all selected pregnant women were ad-
mitted to be treated with bed rest in the left late-
ral decubitus position and hydrated with 500 mL 
of lactated Ringer's solution. If progressive cer-
vical changes were documented or contractions 
persisted for at least 2 hours after treatment, 
they were hospitalized and tocolytic treatment 
was started, with calcium channel blockers as 
first-line therapy. During hospitalization, two 12 
mg doses of intramuscular betamethasone were 
administered 24 hours apart to induce fetal lung 
maturation. Tocolytics were discontinued 48 
hours after the first steroid dose.

A form was prepared that included the following 
data: identification number, maternal age, gesta-
tional age at the time of examination, parity, pre-
sence of bleeding, history of PD, digital cervical 
examination with determination of dilation and 
effacement, station and consistency and cervical 
position and UCA and CL values. The main study 
variable was frequency of imminent delivery (in 
the 7 days following the evaluation). Data were 
also included on the weight of the newborns at 
birth and the time interval between assessment 
and delivery. All data was recorded and stored 
for later analysis.

The data distribution was evaluated with the 
Shapiro-Wilk normality test. Categorical varia-
bles were analyzed using chi-square tests or 
Mann-Whitney U test. Continuous variables with 
normal distribution were compared with Stu-
dent's t test. Those variables with a distribution 
other than the normal one were compared with 
the Wilcoxon rank sum test. Operator-receptor 
curves (ROC) were used to determine the best 
cut-off point and evaluate the diagnostic accu-
racy of UCA and CL in predicting impending PD. 
The Hanley McNei test was used to compare the 
differences in ROC areas of both tests. The sen-
sitivity, specificity, negative predictive value, po-
sitive predictive value, and positive and negative 
likelihood ratios with their 95% confidence inter-
vals (CI) in predicting impending PD were calcu-
lated for the optimal cutoff based on COR. The 
alpha level of statistical significance was p <0.05. 
All analyzes were performed with the SPSS® 
version 22.0 statistical package (SPSS Inc., USA). 

results

For the final analysis of the research, 326 patients 
were included, of which 152 women (31.7%) pre-

Figure 1. MeasureMents oF the uterocervical angle by transvaginal 
ultrasound.
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sented PD in the following 7 days of the evalua-
tion (group A) and 251 patients (68.3%) had deli-
very afterwards of the 7 days (group B). Table 1 
shows the general characteristics of the patients 
in each of the groups. No differences were found 
in relation to maternal age, nulliparity, history of 
PD, history of smoking before pregnancy and va-
lue of body mass index (p = ns). Gestational age 
at the time of evaluation for group A was 29.4 
+/- 2.7 weeks and for group B, 29.9 +/- 2.9 wee-
ks (p = ns). The interval between evaluation and 
delivery was 4.0 +/- 1.6 days for group A patients 
and 66.2 +/- 25.4 days for group B patients (p 
<0.0001). The weight of the newborns in group A 
was significantly lower than that of the patients 
in group B (p <0.0001).

Regarding the ultrasound variables, the patients 
in group A presented significantly higher UCA va-
lues (108.1 +/- 5.7º) compared to the patients in 
group B (100.9 +/- 2.6º, p <0,0001; figure 2). Howe-
ver, patients in group A (17.7 +/- 5.4 millimeters) 
showed significantly lower CL values compared 
to patients in group B (34.9 +/- 5.7 millimeters, p 
<0,0001; figure 3).

Figure 4 shows the ROC of the variables for pre-
dicting impeding PD. The UCA showed an area 
under the curve value of 0.864 (95% CI; 0.800 to 
0.952) while the value of the area under the CL 
curve was 0.985 (95% CI; 0.733 to 1.000). The di-

fference in the discrimination capacity between 
the areas under the curve of each test was signi-
ficant (p <0.0001). The combination of both ele-
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Figure 4. OperatOr-receptOr curve OF the prOgnOstic capacity 
OF the uterOcervical angle and cervical length in the predic-
tiOn OF imminent preterm delivery in symptOmatic patients.

Figure 3. cervical length values in each OF the grOups.

table 1. general characteristics OF the study grOups.

Average +/-
standard deviation

Group A.
Delivery 

within
7 days

(n = 152)

Group B.
Delivery 

after
7 days.

(n = 505)

p

Maternal age, years 29.3 +/- 5.7 30.4 +/- 7.2 0.0846

Nulliparity, n (%) 83 (54.6) 298 (59.0) 0.3495

History of 
preterm birth, n (%)

31 (17.7) 70 (13.8) 0.0549

Smoking habit before
of pregnancy, n (%)

22 (14.4) 76 (15.0) 1.0000

Body mass index, kg/m2 25.3 +/- 4.4 25.7 +/- 5.0 0.3741

Gestational age at
time of evaluation, weeks

28.8 +/- 2.8 28.9 +/- 3.0 0.7358

Interval between evaluation 
and

delivery, days
4.1 +/- 1.5 62.6 +/- 27.2 0.0001

Genital bleeding, n (%) 78 (51.3) 212 (41.9) 0.0603

Use of corticosteroids, n (%) 96 (63.1) 277 (54.8) 0.0763

Newborn weight
at birth, grams

1 914 +/- 832 2 834 +/- 767 0.0001
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ments improves the ability to predict the UCA (p 
= 0.0906), but it is lower than the CL (p <0.0001). 
The cutoff values, sensitivity, specificity, predicti-
ve values, probability ratios and prognostic effi-
cacy for each of the tests are shown in Table 2.

dIscussIon

There is evidence that UCA is an ultrasound mar-
ker for the prediction of successful induction of 
labor(15). Although in a limited way, it has also 
been shown to be useful in identifying pregnant 
women at risk of PD, as it may reflect cervical 
competence(16). Results of this study show that 
patients with impeding preterm delivery had a 
significant increase in UCA compared to patients 
who delivered beyond 7 days. However, CL is 
more useful in predicting impending PD compa-
red to UCA, confirming that CL is a more adequa-
te predictor of impending PD.

In normal pregnancy, physiological loads of 
pregnancy produce compression and tension on 
the structures of the cervix, while the anatomi-
cal variants generate specific patterns of pres-
sure on the internal os. Weight distribution can 
put pressure on the internal os, which can di-
rectly affect cervical direction(17). These changes 
can also affect flexibility(9). However, an indirect 
comparison of the orientation and dispersion 
of collagen fibers in the cervix of pregnant and 
non-pregnant women suggested that dispersion 
- direction of collagen may influence cervical re-
modeling(18).

The clinical application of ultrasound screening 
and / or surveillance to establish cervical con-
ditions in prediction of PD is limited by the lack 
of effective preventive interventions. The use 
of CL as a tool to estimate risk has been widely 
studied. Different guidelines recommend that 
patients with a history of PD be screened for CL 

in the second trimester(19). Previous studies that 
used it as a screening tool in low-risk women du-
ring second trimester showed that CL equal to 
or less than 25 millimeters had a sensitivity of 
37% for PD(20), while the evaluation in high-risk 
pregnant women had sensitivity of only 19%(21). 

The positive predictive value of CL ranges from 
18% for low-risk groups to 75% for high-risk 
groups(20,21).

During labor, the Bishop score assesses cervical 
position to determine the likelihood of success-
ful induction of labor. The posterior uterine an-
gle is used to predict the success of vaginal deli-
very(15). The UCA, formed by the angle between 
the endocervical canal and the anterior uterine 
wall, has been proposed by several studies as a 
predictor of PD(9,10,13,21). Depending on the angle 
of inclination, the cervical canal can be conside-
red “closed” in cases of acute UCA or “open” in 
cases of obtuse angle. Until recently, the UCA 
had only been used to evaluate small cohorts of 
patients with single pregnancies treated with a 
cervical pessary(8,17,22).

There is conflicting evidence regarding the clini-
cal use of the UCA with its predictive ability of 
PD. A first study retrospectively evaluated UCA 
in first and second trimesters and found signi-
ficant differences between the group that pre-
sented PD compared to controls, both in the first 
and second trimesters(10). Another retrospective 
cohort investigation found that women with 
pregnancies of 16–23 weeks and UCA equal to 
or greater than 105º had a greater chance of de-
livery before 34 weeks, with a sensitivity of 81% 
and a negative predictive value of 99%(9). Ano-
ther case-control study showed that a broader 
UCA (105º) during second trimester was related 
to PD(14). Finally, a systematic review of the availa-
ble evidence concluded that UCA measurements 

table 2. prOgnOstic accuracy OF delivery beFOre 7 days OF the uterOcervical angle index and cervical length, in patients with immi-
nent threat OF preterm delivery.

% (95% 
CI)

Area un-
der the 
curve

Cutoff 
value

Sensitivity 
(%)

Specificity 
(%)

Positive 
predictive 
value (%) 

Negative 
predictive 
value (%)

Positive 
probability 

ratio (%)

Negative 
probability 

ratio (%)

Pronostic 
efficacy 

(%)

Uterocervical 
angle

0.864
(0.812 to 

0.915)
105º

68.0
(56.8 to 77.5)

86.8
(82.1 to 90.5)

60.7
(50.0 to 70.5)

90.1
(85.7 to 93.2)

5.17
(3.63 to 7.37)

0.37
(0.26 to 0.52)

82.5
(78.0 to 86.3)

Cervical 
length

0.977
(0.803 to 

1.000)
24 milimetros

84.2 (77.6 to 
89.2)

98.2
(96.6 to 99.1)

93.4
(88.0 to 96.5)

95.4
(93.2 to 96.9)

47.25
(24.64 to 90.61)

0.16
(0.11 to 0.23)

95.0
(93.0 to 96.4)
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during the second trimester may be a useful me-
thod to determine the risk of PD(23). On the other 
hand, in women with single pregnancies, there 
is evidence that a change in angle is associated 
with risk of cerclage failure(11).

However, other studies have shown contrary re-
sults. A retrospective investigation found that a 
value greater than or equal to 105º between 19 
and 24 weeks of gestation was related to a lower 
incidence of PD before 34 weeks. However, au-
thors included pregnant women with short CL(12). 
Another investigation found that the ROC value 
was 0.704 and the optimal cut-off value was 110º, 
with a sensitivity of 83% and a positive predicti-
ve value of 16%. The authors concluded that me-
asurement during the second trimester was not 
a good predictor of PD(24).

This is the first study to directly compare the 
prognostic ability of UCA and CL in the predic-
tion of symptomatic PD patients. The results of 
this study showed that UCA has a lower sensi-
tivity (68.0%) than CL (89.3%) in predicting im-
pending PD. The positive predictive value of UCA 
was 60.7% compared to 83.1% of CL. Although 
the positive predictive value depends on the 
prevalence of disease, in this research these 
factors, as there are no differences between the 
groups, seem to have no effect on the values. Di-
fferences with previous studies may be due to 
the retrospective design of these investigations, 
small sample values, and differences in the se-
lection criteria. Furthermore, most of the pre-
viously cited studies selected pregnant women 
with gestational ages between 16 and 24 weeks, 
while in this study pregnant women between 24 
and 35 weeks were selected.

The present study has several strengths. It is a 
prospective study, for which pregnant women 
with a definitive outcome (impeding PD) were 
selected, with relatively homogeneous groups in 
their general characteristics. Ultrasound measu-
rements were performed by a limited group of 
specialists following established protocols.

Among the limitations, the technique of precise 
identification of the ultrasound plane can be diffi-
cult, since, in cases of adherence, abnormal cervical 
position can distort the measurement. This can be 
avoided by following standard methodology. Fur-
thermore, the present study was conducted in a 
single center and may be subject to participant se-

lection bias. Given that both measurements were 
only performed on admission, it is unknown whe-
ther the serial evaluation of the parameters would 
modify the prediction value of impending PD.

In conclusion, although the UCA is significantly 
higher in patients with imminent preterm deli-
very, it is not higher than the CL in symptomatic 
patients.
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