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Abstract

The aim of this study was to examine the potential value of routine measurement of cervical length (CL) in singleton
pregnancy at 11 to 14 weeks of gestation for predicting the risk for spontaneous preterm delivery (PD).

Materials and Methods: CL was assessed using transvaginal sonography (TVS) in the gestational period between 11 and 14
week in 1517 women. Childbirth at 22-36 weeks was considered as PD. The control group included pregnant women who gave
birth within 37 weeks or more.

Results: The mean age of mothers was 25.3+4.9 years (age range of 17 to 43). Among them, 846 (55.8%) women were
primiparous and 671 (44.2%) - multiparous. The average CL was 38.9+4.3 mm (range of 18 to 49 mm). The area under the ROC
curve of the corresponding relationship between the CL forecast and the probability of PD occurrence was 0.84. When selecting
the threshold value of the function at the point 35 mm, we predicted a high risk of PD with a sensitivity of 66.2% and a specificity
of 84.2%. At the CL value of 30 mm, the sensitivity of the method was 51.5%, specificity 98.7%. For CL: OR=0.79, 95% CI: 0.75-

0.83; P=0.0001. Thus, the most optimal cut-off CL is the threshold value of 30 mm.
Conclusion: TVS is an objective, reproducible and reliable method for assessing the cervix uteri and can predict the risk of
preterm delivery.(International Journal of Biomedicine. 2018;8(4):321-323.)
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Introduction

Preterm delivery (PD) remains a significant obstetric
problem, determining the rate of perinatal mortality.!” Proven
predictors of PD are PD in history, the level of fetal fibronectin,
and shortening of cervical length (CL).* Fibronectin, as a
risk marker, is not used in Russia. The study of CL and the
search for new markers indicate real prospects for medical
interventions. Numerous studies have shown the relationship
between CL in the second trimester of pregnancy (18 to 22
weeks) and PD.*7 CL<30 mm is considered critical up to
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20 weeks, and less than 20 mm is an absolute criterion of
cervical insufficiency in any term.®® Early prevention of PD
is associated with progesterone therapy in early pregnancy,
which requires the development of criteria for evaluation of
CL in the first trimester.*'%

The aim of this study was to examine the potential value
of routine measurement of CL in singleton pregnancy at 11 to 14
weeks of gestation for predicting the risk for spontaneous PD.

Materials and Methods

A prospective observational study was conducted in the
period from April 1, 2012 to September 30, 2013 in the Tula
Regional Perinatal Center as part of a screening program for
chromosomal and structural abnormalities.
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Inclusion criteria were 11 to 14 weeks of gestation,
singleton pregnancy, and no complaints at the time of
examination.

Exclusion criteria were surgical treatment of the cervix,
multiple pregnancy, congenital anomalies of the female genital
tract, and fetal abnormalities.

Description of medical intervention

The linear dimensions of the cervix were estimated as
the distance from the projection of the internal orifice to the
projection of the external orifice in sagittal scanning, taking
into account the curvature of the cervical canal. Tracing was
used to measure the length of the cervical canal.

Actotal of 1637 women met the inclusion criteria. CL was
assessed in the gestational period between 11 and 14 weeks.
Out of 1637 women, 112 were lost for follow-up, and § women
underwent cesarean delivery because of an emergency with
the fetus. Therefore, 1517 women were included for further
examination. Childbirth at 22-36 weeks was considered as PD.
The control group included pregnant women who gave birth
within 37 weeks or more. Gestational age was determined
by the data of the first day of the last menstrual period and
ultrasound data on crown-rump length. TVS was performed
using a 7.5-MHz transvaginal probe (MEDISON V20). The
study was carried out by the doctor-expert, certified by the
Fetal Medicine Foundation for the first trimester screening
and CL assessment.

Statistical analysis was performed using IBM SPSS
Statistics for Windows, Version 23.0. Armonk, NY: IBM Corp.).
Correlation analysis, nonparametric quantitative data analysis,
binary logistic regression with determination of predictive
model sensitivity and specificity, and evaluation of diagnostic
significance using ROC-curves method were used. A probability
value of P<0.05 was considered statistically significant.

Results

The mean age of mothers was 25.3+4.9 years (age
range of 17 to 43). Among them, 846 (55.8%) women were
primiparous and 671 (44.2%) - multiparous. The average CL
was 38.944.3 mm (range of 18 to 49 mm). The data of CL
distribution do not follow a normal distribution according to
the Kolmogorov-Smirnov normality test (Figure 1).

The correlation analysis showed a correlation between
CL and PD (=+0.321). The resulting model accounted for
10.3% of the factors determining changes in the term of labor
(Figure 2).

Binary logistic regression with determination of
sensitivity and specificity of the prognostic model was used
to estimate the probability of PD occurrence depending on
the quantitative index of CL. The observed dependence is
described by the equation: 1

l+e™

z=10.31-0.374*X

where p is the probability of PD occurrence
X-CL measured in the first trimester of pregnancy (mm)
10.31 — the estimated constant
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Fig. 1. CL distribution at 11-14 weeks
of gestation in 1517 singleton pregnancies.
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Fig. 2. Dependence of the labor term on CL in the first
trimester.
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Fig. 3. ROC- analysis: CL index measured in the first
trimester of pregnancy for PD prognosis.

Based on the values of regression coefficients, the
factor CL, measured in the first trimester of pregnancy, has a
feedback with the probability of PD: With a decrease in CL,
the probability of delivery before 37 weeks increases.

The resulting regression model is statistically
significant (P<0.001). Based on the value of the coefficient
of determination (Nagelkerke’s R?) the model (1) takes into
account 39.3% of the factors determining the probability of
PD. This model has a diagnostic efficiency of 96%, specificity
01 99.4%, but rather low sensitivity of 38.2%.

Evaluation of diagnostic significance of the CL index
measured in the first trimester of pregnancy for PD prognosis
was performed by ROC-analysis (Figure 3).
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So, it is necessary to find the optimal separating value
CL (cut-oft), which allows classification of patients according
to the degree of PD risk, which has the best combination of
sensitivity and specificity.

The area under the ROC curve of the corresponding
relationship between the CL forecast and the probability of PD
occurrence was 0.84. When selecting the threshold value of the
function at the point 35mm, we predicted a high risk of PD with
asensitivity of 66.2% and a specificity of 84.2%. At the CL value
of 30 mm, the sensitivity of the method was 51.5%, specificity
98.7%. For CL: OR=0.79, 95% CI: 0.75-0.83; P=0.0001.

Discussion

Despite the lack of effective measures to prevent
preterm labor, identification of individuals at high risk for
PD remains important for gaining an understanding of the
various pathophysiological pathways and for assessment
of therapeutic efficacy.!V Although preterm labor can be
the result of various causes,'>!'¥ cervical shortening has
consistently been shown to occur prior to the onset of preterm
labor.?® The effectiveness of measures aimed at prolongation
of pregnancy depends on the obstetric situation, pregnancy
term and fetal prognosis.® This makes it necessary to identify
women at risk for PB as early as possible. TVS is an objective,
reproducible and reliable method for assessing the cervix uteri
and can predict the risk of PD.1% Assessment of the cervix
enables measurement of CL.

There is an inverse correlation between CL and the date
of birth. The high specificity of the method allows us to avoid
unnecessary interventions, such as tocolysis or cervical cerclage,
inuncomplicated pregnancies. The low sensitivity of the method
should be noted: with CL=35 mm - 38.2%, CL=30 mm - 48.5%,
and CL=25 mm -76.5%. Although, CL<25 mm is associated
with a significantly increased frequency of PD, detecting such
values in the first trimester of pregnancy is extremely rare. At
this time it seems to us that the most optimal cut-off CL is the
threshold value of 30 mm. High specificity will exclude women
with normal risk, and to offer those who are in the risk zone
additional cervicometry in 16 weeks and a subsequent decision
on the need for the use or cancellation of progesterone drugs
or the transvaginal cervico-isthmic cerclage in uncomplicated
pregnancies. To further improve the forecasting model, using
the latest knowledge of the development model and potential
risk factors, it is necessary to contribute to the personal risk
assessment of spontaneous preterm delivery.>
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