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Objective: The aim of the present study was to investigate the predictive value of transva
ginal ultrasonography measurement of cervical length (CL) during the second trimester for 
spontaneous preterm birth.
Methods: Data from 1222 women with a single fetus pregnancy, who delivered at our 
hospital between March 2019 and May 2020, were retrospectively analyzed. CL was 
measured during the second trimester, with a length of <25 mm regarded as cervical short
ening. The relationship between CL, cervical shortening, and pregnancy outcome was 
analyzed.
Results: The incidence of spontaneous preterm birth and cervical shortening in the 1222 
women was 7.3% (89/1222) and 0.33% (4/1222), respectively. The average CL during 
the second trimester was 37.9 ± 5.7 mm for the spontaneous preterm birth group and 39.3 
± 3.8 mm for those who gave birth at full term. Three of the four cases of cervical shortening 
resulted in a spontaneous preterm birth. This showed a predictive sensitivity of 3.33% and 
a specificity of 99.9%.
Conclusion: CL measurement during the second trimester can be used as a routine test to 
predict spontaneous preterm birth. During the second trimester, the distribution of CL in 
women with single fetus pregnancies in China is different compared with other countries. 
Reducing the threshold of CL may improve the predictive value for preterm birth.
Keywords: second trimester, cervical length, cervical shortening, premature birth prediction, 
spontaneous preterm birth

Introduction
Preterm birth is defined as the termination of pregnancy between 28 and 37 weeks 
of gestation. It is a significant cause of perinatal morbidity and mortality. Preterm 
births can be divided into two categories: spontaneous and therapeutic. Spontaneous 
preterm labor includes spontaneous preterm birth (SPB) and preterm premature 
rupture of membranes (PPROM), while therapeutic preterm birth is defined as 
pregnancy complications or comorbidities that require termination before 37 
weeks of gestation. SPB is the focus of strategies to reduce preterm birth rates 
and perinatal morbidity and mortality. In recent years, due to advances in the care of 
preterm and low-birthweight infants, survival rates have significantly improved, and 
disability rates have decreased. However, a survey conducted jointly by four 
hospitals in Beijing on the current incidence and outcome of preterm births in the 
city showed that despite medical advances, the mortality rate of preterm infants is 
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still high. This is especially true for those born at less than 
32 weeks of gestation, where the rate is 22.1%.1 Between 
1990 and 2010, the global preterm birth rate increased to 
11.1%. Although China does not rank in the top 10 coun
tries worldwide for preterm birth rates, the actual number 
of preterm births is the second highest in the world due to 
the large population.2 Thus, it is crucial to reduce the 
incidence of preterm birth in China.

Currently, there is no effective method to extend gesta
tion for preterm births that are already in labor. Once 
preterm labor is clinically diagnosed, uterine contraction 
inhibitors cannot prevent the delivery. However, studies of 
pregnant women presenting with symptoms of preterm 
labor have shown that only about 10% will deliver within 
seven days, and about 75% will deliver at full term.3 Thus, 
therapeutic interventions that appear to improve prog
noses, such as hospitalization for observation, transfer to 
the hospital, and glucocorticoid application, may not be 
necessary. Therefore, improvements in the sensitivity and 
specificity of prediction methods for preterm birth have 
been the focus of recent research. Cervical length (CL) 
during the second trimester is closely correlated with the 
risk of preterm birth, and the shorter the CL, the higher the 
risk of preterm birth.4,5 Based on these findings, CL during 
the second trimester and pregnancy outcome in 1222 
women with single fetus pregnancies were investigated 
in the present study to explore the predictive value of CL 
measurement during the second trimester for spontaneous 
preterm birth in China.

Materials and Methods
Source of Material
Between March 2019 and May 2020, 1361 women with 
single fetus pregnancies delivered at the Department of 
Obstetrics and Gynecology of our hospital. After exclud
ing 92 women transferred from other hospitals, 36 women 
who did not undergo CL measurement during the second 
trimester, and 11 who failed to follow-up with the preg
nancy outcome, 1222 women were enrolled. All partici
pants underwent CL measurement during the second 
trimester. The average age of the women was 30.6 ± 3.1 
years old. The average number of pregnancies was 1.8 ± 
0.8, and the average number of births was 1.1 ± 0.2.

This study was performed in accordance with the prin
ciples stated in the Declaration of Helsinki and approved 
by the Ethics Committee of Beijing Fengtai Hospital. All 
participants provided the written informed consent.

Inclusion and Exclusion Criteria
Inclusion criteria: all women with a single fetus pregnancy 
who underwent routine ultrasonography screening for 
deformity and health care at our hospital between 20 and 
24 weeks of gestation.

Exclusion criteria: women with a single fetus pregnancy 
who did not undergo routine ultrasonography screening for 
deformity at our hospital between 20 and 24 weeks of 
gestation, pregnancies involving multiple fetuses, women 
in whom labor was induced due to maternal and fetal factors 
before 37 weeks of gestation, and women who failed to 
follow-up before 37 weeks of gestation.

Detection Methods of CL
CL was measured by transvaginal ultrasonography during 
the second trimester (22–24 weeks of gestation) with an 
ultrasonography instrument provided by GE Ultrasound 
E8, USA. The women were asked to empty their bladders 
before the examination. The probe was placed in the ante
rior vaginal fornix, and the cervix was gently touched 
without excessive force. After gently rotating to the sagit
tal section of the cervix, the image was magnified to more 
than 75% of the full screen. When the endocervix, ecto
cervix, all of the cervical canal, and the anterior amniotic 
sac were clearly displayed, the distance from the endocer
vix to the ectocervix was measured as the CL. 
Measurement only took place in the absence of uterine 
contractions. The process was repeated three times, and 
the smallest value was used.6,7

Classification Criteria for Preterm Birth
Due to their differing etiologies, preterm births can be 
classified as either spontaneous or therapeutic. The former 
category includes SPB and PPROM, while the latter 
includes pregnancies terminated early for the safety of 
the mother and child due to comorbidities or 
complications.6

Diagnostic Criteria for Cervical 
Shortening
In the present study, a CL of <25mm was defined as 
cervical shortening.6

Statistical Methods
SPSS 13.0 software was used for data analysis. The data 
were expressed as mean ± standard difference. The χ2 test 
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was used to compare rates. A p-value of <0.05 was con
sidered to be statistically significant.

Results
Incidence and Distribution of Preterm 
Birth and Cervical Shortening
Incidence and Distribution of Preterm Birth
Preterm birth occurred in 131 (10.7%) of the 1222 women, 
while 1091 women gave birth at full term. Overall, there 
were 89 (7.3%) cases of spontaneous preterm birth (20 
cases with SPB and 69 cases with PPROM) and 42 (3.4%) 
cases of therapeutic preterm birth.

Incidence and Distribution of Cervical Shortening
Cervical shortening occurred in four (0.33%) of the 1222 
women. Of these, three women went on to have 
a spontaneous preterm birth (two cases of SPB and one case 
of PPROM). The remaining woman gave birth at full term. No 
cases of therapeutic preterm birth were observed (Figure 1).

Cervical Length During the Second 
Trimester and Gestational Age at Birth
The average CL in women who had a spontaneous preterm 
birth was 37.9 ± 5.7 mm. These measurements were 36.7 ± 
8.2 mm and 38.2 ± 4.8 mm in the SPB and PPROM 
groups, respectively. The average CL in the full-term 
birth group was 39.3 ± 3.8 mm.

Second-trimester CL was shortest in the SPB group 
and longest in the full-term birth group, but the differences 

were not statistically significant between the three groups, 
as shown in Table 1.

Cervical Shortening as a Predictor of 
Spontaneous Preterm Birth
Overall, there were four cases of cervical shortening. Three 
(3.4%) of these occurred in the 89 women who had 
a spontaneous preterm birth. The remaining case (0.09%) 
occurred in the 1091 women who had a full-term birth. The 
incidence of cervical shortening was significantly different 
between these two groups (p < 0.001), as shown in Table 2.

Discussion
After the second trimester of pregnancy, as the amniotic 
fluid increases and the fetus grows, the pressure inside the 
uterine cavity gradually increases. The fetal sac may pro
trude from the endocervix, causing the cervical canal to 
shorten and dilate. Once the cervix has dilated past 
a certain point, it will cause contractions or rupture of 
the membranes and preterm birth. Preterm birth, which 
has an incidence of 5–12%, is a chief cause of perinatal 
morbidity and mortality and, thus, the research focus.8 

Studies in China have reported that the incidence of pre
term birth varies greatly, from 5.4%9 to 13.1%.1 In the 
present study, the overall incidence of preterm birth was 
10.7%, and that of spontaneous preterm birth, 7.3%. These 
results are similar to those in other studies.1,8–10

There is a focus on the prevention of preterm birth. If 
a delivery that is about to occur can be identified early, 
clinical intervention and treatment to prevent contractions 

Figure 1 Distribution of cervical length in the second trimester.
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and further dilation of the cervical canal may reduce the 
occurrence of preterm delivery. Several studies have 
shown that cervical shortening is closely correlated with 
the occurrence of preterm birth,4,5 and clinical guidelines 
also recommend that CL measurement be used in the 
prediction of preterm birth.6,11 Despite this, primary hos
pitals have not yet widely implemented routine CL mea
surement during the second trimester. While early studies 
showed that the second-trimester CL measurement had no 
significant predictive value for preterm birth in asympto
matic women,12 recent guidelines recommend that the 
transvaginal ultrasonography measurement of CL during 
the second trimester be used to predict preterm birth,11 and 
some studies recommend it as a routine screening item.4,13 

Chinese guidelines recommend CL measurement as one 
method for predicting preterm birth but do not recommend 
routine screening in low-risk populations.6 However, stu
dies have shown that routine CL screening during 
the second trimester can predict and reduce the occurrence 
of threatened preterm labor and preterm birth.14 In the 
present study, CL measurement was performed at the 
same time as ultrasonography screening for deformity, 
which did not add an extra financial burden. The proce
dure predicted the occurrence of preterm birth with 
a specificity of 99.9%, and it is recommended as 
a routine screening program that could be promoted in 
primary hospitals. Once cervical shortening is detected, 
prompt intervention could help reduce the incidence of 
preterm birth.

CL has a low sensitivity of 3.37% in this study for 
predicting preterm birth.9 This might be due to 
a correlation with other factors that affect the initiation 
of the birth mechanism, such as infection.15 The present 
study showed that the incidence of PPROM was much 
higher than the incidence of SPB. Furthermore, gesta
tional age at birth was significantly lower in the 
PPROM group than in the SPB group, and there was 
also a higher incidence of adverse pregnancy outcomes 
(five emergency cesarean deliveries due to fetal distress 
and three cases with intrauterine infections) than in the 
SPB group (one case of fetal distress). Therefore, 
improving the incidence of infection during pregnancy 
may reduce the incidence of preterm birth and improve 
maternal and fetal outcomes.

In the present study, the incidence of cervical short
ening was similar to that seen in another Chinese study9 

and much lower than those reported in other countries.10,16 

A similar pattern was seen for average CL, both overall9,16 

and in women who had a full-term birth.16,17 Thus, the 
distribution of CL in Chinese women appears to be differ
ent from other countries.

Some studies have suggested that a CL of 25 mm is 
a suitable predictive threshold for women with 
a previous history of preterm birth, while 20 mm is 
more appropriate in pregnancies without high-risk fac
tors present.5 The current study revealed that sponta
neous preterm birth occurred in 75.0% of the pregnant 
women with a CL <25 mm and in all of those with a CL 
<20 mm, which is significantly higher than the 34.1% 
reported elsewhere.18 Whether the predictive value of 
CL would increase if the threshold were reduced 
requires further extensive studies.

The limitations in the present study include a small 
sample size, giving rise to uncertainty in the study results. 
A multicenter study based on a large sample would pro
vide more accurate results and a better basis for clinical 
practice.

Table 1 Descriptive Data Concerning the Cervical Length with Different Gestational Age at Birth

Group n Mean (Standard Deviation) Range (Minimum-Maximum)

SPB group 20 36.7 (8.2) 14.0–47.1
PPROM group 69 38.2 (4.8) 23.0–46.5

Full-term birth group 1091 39.3 (3.8) 23.0–48.0

X2 0.38
P >0.05

Abbreviations: SPB, spontaneous preterm birth; PPROM, preterm premature rupture of membranes.

Table 2 Prediction of Spontaneous Preterm Birth by Cervical 
Shortening

Cervical Length 
(mm)

Spontaneous Preterm 
Labor

Full-Term 
Birth

<25 3 1
≥25 86 1090

X2 26.19

P <0.001
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Conclusion
The present study suggests that second-trimester CL mea
surement could be used as a routine test to predict sponta
neous preterm birth. As the distribution of CL in China 
appears to be different from other countries, the threshold 
of CL should be reduced to improve its value in predicting 
preterm births.
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