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Abstract

Background Cervical length (CL) measured by ultrasound in the second trimester is a predictor of spontaneous
preterm birth (sPTB). The uterocervical angle (UCA) has recently been suggested as a predictor to identify women
at risk of sPTB. The aim of this study was to investigate the UCAs' distribution in singleton pregnant women at 16*°
—23"% weeks of gestation with low risk for sPTB.

Methods This was a prospective cohort study of 1,051 pregnant women with singleton pregnancies at low risk for
preterm delivery. Pregnant women with a viable singleton fetus at 1679 — 23" weeks of gestation were enrolled in
the study conducted at the Haiphong Hospital of Obstetrics and Gynecology, Vietnam, from 09/2019 to 09/2020.
CL and the UCA were assessed using transvaginal ultrasonography (TVS) by a single sonographer. Subjects were
followed-up until the end of pregnancy, and maternal and neonatal outcomes were recorded. The UCAs'range and
their relationship with gestational age were evaluated using regression analysis. P <0.05 was considered statistically
significant.

Results The normal range of the UCA (5t —gsth percentiles) was 46.47° (95% Cl, 40.27°-51.81°) to 127.06° (95% (I,
123.02° —130.71°). The UCAs in the preterm birth (<37 weeks) and full-term groups were 117.86° + 20.25° and 83.80°
+24.18°, respectively (p<0.001). Linear regression analysis showed a significant change in the UCA range from 16*°
to 23"° weeks of gestation (2.51 degrees per week, p <0.001). The linear function yielded the highest correlation
coefficient in the variation rule of the UCA values (r=0.22). A total of 42/63 (66.7%) patients with preterm birth <37
weeks had a UCA above the 75" percentile. The majority of women with preterm birth had a UCA > 95° compared
with those with full-term delivery (88.9% vs. 31.3%, p <0.001).
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Conclusions The results of this study present background information about the normal range of UCA values
in singleton pregnant women at 16"%to 23%° weeks at low risk for sPTB in this Vietnamese cohort. In this study
population at low risk for sPTB, pregnant women with a UCA value > 95° were also considered at risk for preterm birth.

Keywords Uterocervical angle (UCA), Singleton pregnancy, Preterm birth

Background

According to the World Health Organization, a preterm
birth (PTB) is defined as a live birth occurring between
207" and 36*° gestational weeks [1]. Globally, the pre-
maturity rate is 10.6%, resulting in nearly one million
neonatal deaths each year [2, 3]. In Vietnam in 2014, the
data showed a PTB rate of 9%, ranking Vietnam 21st in
the world [4]. Preterm birth is a major cause of neonatal
morbidity and mortality, mostly due to immature respi-
ratory organs, cerebral hemorrhage and infection, which
can lead to long-term neurological deficits such as intel-
lectual impairment, cerebral palsy, chronic lung disease,
deafness and blindness [3, 5]. Approximately one-third
of all preterm births are medically indicated, and the
rest occur spontaneously, which remains a challenge in
obstetric care [6]. Early identification of subjects at risk of
spontaneous preterm birth (sPTB) from the general preg-
nant population is essential for offering adequate pre-
vention measures. Many strategies have been developed
to predict and prevent spontaneous prematurity. Until
now, a previous history of sSPTB and a short cervix were
the main screening criteria [7, 8]. Sonographic cervical
length measurement has been consistently shown to be
an efficient and cost-effective strategy in the prediction
of sPTB in asymptomatic singleton pregnant women [9—
12]. A cervical length (CL) cut-off<25 mm by transvagi-
nal ultrasound is considered a strong risk predictor of
preterm birth in singleton pregnant women. However, its
detection rate for spontaneous preterm deliveries at <34
weeks is only approximately 55%, with a 10% false-posi-
tive rate [13, 14]. Therefore, additional screening param-
eters are needed to identify pregnant women at risk of
preterm birth to provide timely preventive measures.

The uterocervical angle (UCA) has recently been stud-
ied as a parameter to identify women at risk for sPTB
[15]. If the UCA is more obtuse, the gravity of the uterus
and the fetus acting on the internal os tends to be along
the direction of the cervix, which can lead to shortening
of the cervix, and this is one of the factors causing pre-
term birth [16, 17]. UCA measurement, performed by
transvaginal ultrasonography (TVS) during the second
trimester of gestation, has been reported as a high-per-
formance screening tool in predicting preterm birth [18,
19]. Studies by Dziadosz et al. [19] and Knight et al. [20]
found that the combination of UCA with cervical length
measurements provides a stronger predictor of preterm
birth. A recent study by Luechathananon et al. [21], the
first prospective observational cohort study of its kind,

showed that in subjects with threatened preterm labor
and a mean gestational age of 357 (range, 33*, 36%°)
weeks, UCA measurement by using TVS can be consid-
ered a useful tool for predicting preterm birth. Moreover,
there is still a lack of in-depth studies evaluating the real-
life distribution of UCA values in pregnant women with
term or preterm deliveries, and there is still no consensus
on the appropriate gestational age during the second tri-
mester at which to perform UCA measurement to iden-
tify women at risk of preterm birth. This study aimed to
investigate the distribution of UCA values in singleton
pregnant women at 16*% —23"¢ weeks gestation with low
risk for sSPTB from a cohort consisting of women with
term and preterm deliveries.

Methods

Ethical considerations and study design

The research proposal was approved by the Ethical Coun-
cil in Biomedical Research of Hue University of Medicine
and Pharmacy, Vietnam (Ethics Committee ID number
H2020/035) and the Scientific Council of Haiphong Hos-
pital of Obstetrics and Gynecology, Vietnam (IEC, 1186/
QD-BVPSHP). All participants voluntarily signed a writ-
ten informed consent form after hearing a full explana-
tion of the purpose of this study.

This study was a longitudinal cohort study conducted
from September 2019 to September 2020 at the Depart-
ment of Pregnancy Management and Prenatal Diagno-
sis of Haiphong Hospital of Obstetrics and Gynecology,
Vietnam.

Sample size calculation
The sample size of this study was estimated using the fol-
lowing formula:

SQ
2(1-9%)

—5—XxL
X.9)

N =

—

L: number of gestational age groups; there were 8 groups
from 16" to 23*° weeks of gestation.

Z (1 o/2=1.96, 8 value=0.025, X : mean of UCA, S: stan-
dard deviation. According to Singh et al. [22], X = 88.4
degrees and S=6.81 degrees. Based on these values, the
minimum sample size was 292 subjects.
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Study population

All singleton pregnant women aged 18 to 40 years old
and between 16"° and 23"® weeks of gestation with
viable fetuses who were examined and managed at the
Department of Pregnancy Management & Prenatal Diag-
nosis of Haiphong Hospital of Obstetrics and Gynecol-
ogy between September 2019 and September 2020 were
included in the study.

Gestational age was determined from the menstrual
history and confirmed by the fetal crown-rump length
at the first-trimester ultrasound examination for patients
who conceived naturally and by the date of embryo trans-
fer or intrauterine insemination for those who conceived
after Assisted Reproductive Technology.

The exclusion criteria were as follows: (1) a his-
tory of sPTB or second trimester miscarriage (miscar-
riage at 13"%-19"° weeks gestation) [23], (2) a short CL
(CL<25 mm), (3) signs of threatened miscarriage or pre-
term birth, (4) severe fetal malformations, (5) medically
indicated preterm birth, (6) a cervical mass or previous
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cervical surgery, (7) the use of available preterm birth
prevention methods (micronized progesterone, cerclage,
cervical pessary), and (8) loss of follow-up.

A total of 1,165 pregnant women with singleton preg-
nancies at 16*° to 23*° weeks gestation were voluntary
participants in this study and were recruited according to
the recruitment guidelines. Each participant underwent
TVS once for CL and UCA measurements and was fol-
lowed-up until delivery. Women who delivered at other
hospitals were contacted via telephone. After excluding
114 participants at high risk for sPTB or loss of follow-
up, 1,051 pregnant women were included in the final
analysis (Fig. 1).

Assessment of cervical length and the uterocervical angle

The cervical length and uterocervical angle measure-
ments were performed by a single sonographer who was
certified and monitored by the Maternal Fetal Medicine
Foundation. The ultrasound machines used for mea-
surements were the Samsung Medison WS80A (Korea)

Examination, transvaginal ultrasound performed to mesure the UCA
(n=1,165)

Exclusion (n = 70):

- History of sPTB (n =20)

- Short CL (n =40)

- Previous cervical surgery (n = 2)

v

- Severe malformation (n = 5)
- Trisomy 21 (n=2)
- Serious thalassemia fetal (n = 1)

Follow-up until delivery
(n=1,095)

Exclusion (n = 44):
- Complete placenta previa (n =5)
- Placenta abruption (n =2)
- Severe preeclampsia (n = 4)

Y

- Hydrops fetalis (n = 2)

- Fetal intrauterine growth restriction
(n=>5)

- Fetal distress (n = 4)

- Amniotic fluid infection (n = 1)

- Loss to follow-up (n =21)

A\ 4

Number of particcipants included in the final analysis (n =1,051):
- Full-term delivery (n = 988)
- Preterm birth (n = 63)

Fig. 1 Study diagram



Nguyen et al. BMC Pregnancy and Childbirth (2023) 23:301

and GE Voluson E6 (GE Healthcare Korea) with a trans-
vaginal probe (frequency 4.0-9.0 MHz). Patients had an
empty bladder, and excessive pressure on the cervix was
avoided. The CL measurements were performed follow-
ing the standard method of The Fetal Medicine Foun-
dation, tracing a single straight line from the internal to
the external os [24]. The UCA was measured following
previously published protocols, according to the method
described by Dziadosz et al. [19]. In short, a first line is
placed from the internal os to the external os irrespec-
tive of whether the cervix is straight or curved. A second
line is then drawn to delineate the lower uterine segment.
Ideally, the second line reaches 3 cm up the lower uter-
ine segment to establish an adequate measurement. The
angle between the two lines is the UCA value. Specifi-
cally, in the study, we measured the UCA along with the
CL, on the same cross-section image. We first drew the
cervical line and measured CL, which was at least 25 mm
in our study population. Then, we measured the UCA, of
which the second side length was estimated at least 3 cm
according to the CL (Fig. 2).

Each participant had three images measured to reduce
measurement bias, and the most obtuse UCA from the
three images was used. The patients’ demographic char-
acteristics, ultrasound images, expected date of delivery,
obstetric complications and perinatal outcome data were
recorded.

Outcome measures

The percentile chart of the singleton pregnant woman at
16*° to 23"® weeks gestation with low risk for sSPTB was
defined as the primary outcome parameter. The second-
ary outcome was the percentage of preterm birth women
before 37 weeks that had UCA values>95° and lying on
the 75" percentile curve. Pregnant women with a UCA

CL 34mm
Ang.101.75°

Fig. 2 (a) GA 207% weeks, UCA 101.75°. (b) GA 222 weeks, UCA 55.93°.
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value>95° were considered at risk for preterm birth,
according to the previous studies [19, 22].

Statistical analysis
All analyses were performed using SPSS version 26.0
(SPSS, Inc., Chicago, IL).

Student’s t test was used to evaluate the difference
between two means, and p<0.05 was considered statisti-
cally significant. Calculating the correlation between two
quantities according to each function y=£(x) (y is anthro-
pometric quantities, x is gestational age), there was a
correlation when r>0.5. The distribution of UCA values
was visualized using a scatter plot against gestational age.
Predicted median and 5™ and 95" percentiles of UCA
values with 95% confidence intervals according to GA
were estimated using quantile regression, which allows
the possibility to detect whether the range of UCA values
changes with GA, as well as the display of the confidence
band around each percentile. Kurtosis and skewness cal-
culations were performed to determine the distribution
of cervical angle measurements according to gestational
age which is normal when the Kurtosis coefficient<+2
and skewness coefficient<t2. These distribution char-
acteristics were determined to calculate the values corre-
sponding to the percentile curve. If the distribution was
normal, the percentile curve was measured by the fol-
lowing formula: percentile curve=x t+k.SD [25, 26]. The
mean values were determined after solving the selective
equation (with the highest r), and the values correspond-
ing to the percentiles calculated according to the above
formula were the basis for establishing the UCA percen-
tile chart according to gestational age.

Transvaginal ultrasound measurement of the UCA. Measurement of the triangular segment between the lower uterine segment and the cervical canal
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Table 1 Study subjects’' characteristics

Characteristics Full-term Preterm birth P
delivery <37 weeks value*
(=37 weeks) (n=63)
(n=988)
Maternal characteristics
Age (years) 28.83+5.06 29.19+5.02 0.5913
BMI (kg/m?) 20.53+251 2037+207 0.676
Parity 12+05 1.3+0.7 0.2685
Gestationalage at VS 19.74+2.31 20.90+1.79 <0.001
(weeks)
CL (mm) 36.52+£5.07 32.05+4.37 <0.001
UCA (degrees) 83.80+£24.18 117.86+20.25 <0.001
UCA > 95° 309 (31.3%) 56 (88.9%) <0.001
Neonatal characteristics and outcomes
Gestational age at 3841+£0.90 3436+2.01 <0.001
birth (weeks)
Birthweight (gram) 3182.79+£28542 2412.69+48042 <0.001
C-section 410 (41.5%) 8(12.7) <0.001
NICU admission 34 (3.44) 33(54.10) <0.001
Deaths 0 2 NA

*P-values were obtained by Chi-square test for categorical variables and T-test for
continuous variables. SD: standard deviation; BMI, body mass index; TVS: Transvaginal
ultrasound; UCA: uterocervical angle; NICU: Neonatal Intensive Care Unit; NA: not
applicable.

Table 2 Mean value of the UCA at 16"°to 23*° weeks gestation

GA N Mean SD
1610 —16*° 112 74.65 22.19
1770 -17%¢ 110 79.15 24.76
180 —18+0 149 81.07 2732
1910 _19*6 82 88.30 20.05
2070 -20%6 110 86.96 2415
2170216 145 90.71 2322
2270 2% 215 89.82 2693
2370_23+%6 128 92.21 2432
p<0.001

Results

A total of 1,165 pregnant women were included in this
cohort. During the follow-up period, 114 women at
high risk for sPTB or loss to follow-up were identified
and excluded from the final analysis. The exclusion cri-
teria were as follows: short cervical length (40 women),
history of sPTB (20 women), complete placenta pre-
via (5 women), placental abruption (2 women), severe
preeclampsia (4 women), hydrops fetalis (2 women),
severe fetal malformations (5 women), fetal chromo-
somal abnormality (2 with trisomy 21), fetal intrauterine
growth restriction (5 women), serious thalassemia fetal
(1 woman), fetal distress (4 women), amniotic fluid infec-
tion (1 woman), previous cervical surgery (2 women),
and loss to follow-up (21 women). Overall, 1,051 preg-
nant women who met the study criteria were divided into
two groups: a full-term delivery group (=37 weeks, 988
women) and a preterm delivery group (before 37 weeks,
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Table 3 Kurtosis coefficient and skewness coefficient of the UCA
at 16"%to0 23*° weeks gestation

GA Kurtosis coefficient Skewness
coefficient

16*0—16° 0.247 0.281

1740 —17+6 0.550 1.193

1870 18+¢ 0.092 0318

19*0 _19*6 0430 0.783

2070 -20%6 0.345 0.168

2170-21%6 0.19 -0.149

2270_2p%6 0322 1384

2370.23%6 0.071 0.095

63 women). A full comparison of the demographic and
clinical data of the two groups is presented in Table 1.
The mean UCA value increased with GA from 16"° to
23" weeks (Table 2), and the difference was statistically
significant (p<0.001).

In the preterm birth group, the mean CL was sig-
nificantly shorter (36.52+5.07 mm vs. 32.05+4.37 mm,
p<0.001), and the mean UCA value was significantly
wider than those in the full-term group (83.80+24.18°
vs. 117.861+20.25°) (p<0.001). There was no significant
difference between the two groups in regard to maternal
age, BMI, and the parity (p>0.05).

The results of the Kurtosis coefficient and skewness
coefficient of the UCA value according to GA subgroups
are described in Table 3.

To demonstrate and determine the rule of the UCA
measurement variation with a GA from 16*° to 23%°
weeks, we determined the relationship between the UCA
value (y) and GA (x) according to a linear function, a qua-
dratic function and a cubic function. The function with
the highest correlation coefficient correctly represented
the variation rule of UCA values, which was the linear
function (r=0.22). The line representing the UCA varia-
tion rule connects the mean values after solving the lin-
ear function, y=35.58+2.37x (Fig. 3).

Based on the normal distribution, Table 4 presents the
mean values and corresponding values for the 5th, 10th,
25th, 50th, 75th, 90th, and 95th percentile curves.

Linear regression analysis showed a significant change
in the range of UCA values from 16"° to 23"¢ weeks of
gestation (increase of 2.51 degrees per week, p<0.001,
Fig. 3). The range of the UCA at the 5th to 95th percen-
tile ranges from 38.96° (95% ClI, 35.45° —44.31°) to 133.70°
(95% CI, 128.92° —139.32°).

There were 42/63 women with preterm birth before 37
weeks with a UCA value above the 75th percentile and
56/63 women with preterm birth before 37 weeks with a
UCA value >95°, accounting for 66.7% and 88.9%, respec-
tively (Fig. 4).



Nguyen et al. BMC Pregnancy and Childbirth (2023) 23:301 Page 6 of 9

200.00

150.00

UCA

100.00

50.00

.00

17.00 15.00 21.00 23.00 25.00

GA

Fig. 3 Distribution of UCA values according to gestational age

Table 4 GA-based UCAs corresponding to the 5th, 10th, 25th, 50th, 75th, 90th, and 95th

GA N SD Distribution of UCA values according to percentile (°)
5% 10% 25% 50% 75% 90% 95%
16v9-16"° 112 2219 39.82 48.11 59.32 73.55 88.62 104.64 114.10
17+0-17+¢ 110 2476 4513 50.73 61.14 79.59 91.79 105.94 127.75
1870-18%¢ 149 27.32 30.03 4532 64.80 79.86 100.39 114.50 12444
19+0_19+0 82 20.05 58.23 66.28 73.17 85.60 101.31 113.52 125.20
2019-20%6 110 2415 48.72 56.00 70.90 85.68 102.07 119.73 132.69
2170-21%0 145 23.22 5253 59.58 74.90 87.93 106.28 119.33 131.28
221006 215 26.93 4430 57.84 7244 90.37 105.14 122.35 12848
2370_23+6 128 2432 53.00 60.84 75.24 91.20 109.58 122.83 132.56
165
o
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Fig. 4 Distribution of UCA values in the preterm birth <37 weeks group
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Discussion

Our study on 1,051 singleton pregnant women at 16*°
to 23%° weeks gestation with low risk for sSPTB who were
treated at Haiphong Hospital of Obstetrics and Gynecol-
ogy from September 2019 to September 2020 showed
that the normal range of UCA values at the 5th to 95th
percentile was from 46.47° (95% CI, 40.27° —51.81°)
to 127.06° (95% CI, 123.02° —130.71°) (Fig. 4), with sig-
nificant changes during this GA period (increase of 2.51
degrees per week, p<0.001, Fig. 3). Similarly, the study
of Llobet et al. [27] with 275 singleton pregnant women
showed that the mean UCA values increased from the
first to the second trimester with statistical significance
(84.2° versus 94.5°, p=0.019). Sawaddisan et al. [28]
(Thailand, 2020) studied 372 singleton pregnant women
at GAs from 16" to 23" weeks and showed that UCA
values changed according to GA, but this change was
not statistically significant (increase of 0.3° per week,
p=0.757).

As shown in Table 1, the mean values of the UCA in the
preterm birth before 37 weeks group were significantly
wider than those in the full-term delivery group (83.80° +
24.18° vs. 117.86° £ 20.25°, p<0.001). Sochacki-Wojcicka
et al. [29] also found that there was a statistically sig-
nificant difference in the mean UCA value between the
preterm birth group and the full-term delivery group
in the first trimester (115.5° vs. 85°, p=0.0002) and 2nd
trimester (126° vs. 91.5°, p<0.0001). The study of Llobet
et al. [27] with the aim of determining the correlation of
the cervical angle with preterm birth also concluded that
the UCA in the second trimester in the preterm birth
group was wider than that in the full-term delivery group
[(105.16° vs. 94.53°, p=0.015, RR=0.821 (95% CI, 0.74—
0.97)]. Table 1 also demonstrates that the rate of pre-
term birth before 37 weeks in our study was 6% (63/1051
women). The majority of women with preterm birth had
a UCA>95° compared with those with full-term delivery
(88.9% vs. 31.3%, p<0.001).

Recently, several studies have shown that the UCA can
be useful in predicting sPTB [19, 22, 29-31]. Dziadosz et
al. [19] demonstrated in their study that UCA performed
better than CL in predicting sPTB with higher sensitiv-
ity and negative predictive value (NPV). A UCA>95°
was significantly associated with sPTB<37 weeks with a
sensitivity of 80% (p<0.001, CI 0.70-0.81, NPV 95%). A
UCA2>105° predicted sPTB<34 weeks with a sensitivity
of 81% (p<0.001, CI 0.72-0.86, NPV 99%). CL<25 mm
significantly predicted sPTB<37 weeks (p<0.001, sen-
sitivity 62%, NPV 95%) and <34 weeks (p<0.001, sen-
sitivity 63%, NPV 97%). The authors concluded that the
combination of both CL and UCA measurements may
be the best predictor of risk of sPTB. A recent study by
Singh et al. [22] also revealed that the risk of spontaneous
preterm delivery was higher in women with obtuse UCAs
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(=95 degrees), with a sensitivity of 86.7%, specificity of
93.0%, positive predictive value of 83.0%, and negative
predictive value of 94.6%. It can be explained that if the
UCA is obtuse, the gravity of the uterus and the fetus act-
ing on the internal os tend to be along the direction of the
cervix, which can lead to shortening of the cervix, and
this is one of the factors causing preterm birth. Therefore,
the function of cervical cerclage based on this mecha-
nism is not only to support the cervix to evenly distrib-
ute the force from the uterus but also to change the UCA
from obtuse to acute, changing the force of the uterus to
the posterior fornix to avoid shortening the cervix. This
has been proven through the study of Cannie et al. [16].
They analyzed CL and UCA measurements in 2 groups
of pregnant women: 198 women with no high risk of
preterm birth and 73 women with a high risk of preterm
birth who had an Arabin pessary at 14 to 33 weeks gesta-
tion. The authors performed cervical magnetic resonance
imaging before inserting the Arabin pessary and monthly
follow-up until the pessary was removed. The results
showed that in the group of pregnant women with a low
risk of PTB, the UCA measurement did not change, but
the CL values decreased significantly with GA (r=-0.15,
p<0.05). In the high-risk preterm birth group, 63 patients
who delivered after 34 weeks had a mean UCA value that
was significantly reduced compared to that before the
Arabin pessary was inserted (132° vs. 146°, p<0.01), but it
did not change in the 8 patients who delivered before 34
weeks (143° vs. 152°, p>0.05).

To demonstrate the clinical applicability of the estab-
lished UCA percentile chart, we performed the distri-
bution of UCA in the PTB before 37 weeks gestation
group on the percentile chart of the singleton pregnant
woman at 16*° to 23*® weeks gestation (Fig. 4), and we
found that most of the women with preterm birth before
37 weeks had a UCA value above the 75th percentile
(42/63 women, accounting for 66.7%). Based on the
results of this study, we have the same opinion as some
authors that the UCA values in women with PTB is wider
than that in women with term delivery. Preterm birth
rates are increased in women with obtuse uterocervical
angles. Thus, should we consider the 75th percentile on
the above UCA percentile chart as a limit to predict PTB
before 37 weeks in pregnant women at low risk for pre-
term delivery? More in-depth studies with a large sample
size are necessary to prove the prognostic value of UCA
measurements in the prediction of preterm birth, espe-
cially in combination with a short cervical length.

This study had three major strengths. First, this is the
first study in Vietnam to establish the percentile chart
of UCA measurements in singleton pregnant women
at 160 to 23*® weeks gestation with low risk for sPTB.
Second, the measurement of all uterocervical angles
was performed by a single obstetrician to control for
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interobserver variability, and the prospective nature
of the study to control for the risk of information bias,
focusing on investigating the UCA values of a large study
sample, can also be considered strengths of the study.
Third, the study subjects included only pregnant women
at low risk for sPTB (without a history of sPTB or short
cervical length), which could have eliminated the role
and impact of these factors on pregnancy outcomes.
However, the present study had several limitations. First,
women with several maternal conditions that predispose
women to sPTB, such as a history of sPTB, short cervical
length, and previous cervical surgery, were excluded from
the study sample, limiting the representativeness of the
general population of pregnant women. Second, select-
ing pregnant women from a single center can affect the
generalizability of our findings. Third, we have not yet in
this study assessed the intra-observer variability of UCA’s
measurement.

Conclusions

The results of this study present background information
about the normal range of UCA values in singleton preg-
nant women at 16*° to 23*° weeks at low risk for sPTB in
this Vietnamese cohort. In this study population at low
risk for sPTB, pregnant women with a UCA value>95°
were also considered at risk for preterm birth.
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