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A b s t r ac t
Background: Spontaneous preterm birth (SPTB) represents a major cause of neonatal morbidity and mortality worldwide. Transvaginal cervical
shortening is a predictor of preterm birth. Prediction of preterm labor by measurement of cervical length through transvaginal sonography
when coupled with appropriate preterm birth prevention strategies, has been associated with reductions in SPTB in asymptomatic singleton
pregnant women.
Materials and methods: This prospective observational study was conducted on 210 pregnant women attending the ANC OPD in the department
of Obstetrics and Gynaecology, Mahatma Gandhi Medical College Jaipur, during the time period of January 2017 to June 2018 and fulfilling
the inclusion and exclusion criterion for the study. Detailed history taking and pre-evaluation done as per prestructured proforma followed by
transvaginal ultrasonography with GE VOLUSON 730 PRO TVS probe IC 5–9 H instrument with 5–9 MHz which was done by a single operator
after taking consent. Cervical length was measured at 11–14 weeks and subsequently, the subjects were followed up between 18 weeks and
22 weeks for the repeat readings. Statistical analysis was done to determine the significance of cervical length in predicting preterm labor. The
analysis was done using SPSS version 20 (IBM SPSS Statistics Inc., Chicago, Illinois, USA) Windows software program.
Results: In our study, 180 patients had a significant correlation of cervical length at 11–14 and 18–22 weeks in relation to preterm and term
delivery. The mean cervical length of the study group at 18–22 weeks was 3.14 mm.
Conclusion: Transvaginal ultrasonographic measurement of cervical length is an effective tool for the evaluation of preterm delivery risk.
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I n t r o d u c t i o n
The World Health Organization (WHO) defines preterm birth as,
any birth before 37 completed weeks of gestation, or fewer than
259 days since the first day of the woman’s last menstrual period
(LMP). This is further subdivided based on gestational age (GA):
•
•
•

Extremely preterm (<28 weeks).
Very preterm (28 to <32 weeks).
Moderate and late preterm (32 to <37 completed weeks of
gestation).

This is the most extensively used and accepted definition of
preterm birth.1
Preterm birth is a global problem in the present era as its
occurrence is >60% in Africa and South Asia. The rate of preterm
birth is 12% in developing countries as compared to 9% in
developed countries. Within countries, lower socioeconomic status
is at higher risk.
The greatest number of preterm births is in India: 3,519,1002
per annum.
Preterm labor is the major cause of preterm birth that affects
12–18% of all birth in India.3,4
Preterm birth is one of the leading causes of perinatal mortality
and morbidity. 5–9 Preterm births are responsible for immediate
fetal complications like apnea, respiratory distress syndrome
(RDS), intraventricular hemorrhage (IVH), necrotizing enterocolitis
(NEC), jaundice, anemia, infections, and also long-term adverse
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developmental outcomes like cerebral palsy, retinopathy, learning
disabilities, etc., which in turn puts an additional economic burden
on developing country like ours.
For the prediction of spontaneous preterm labor screening
tests are divided into three categories: (i) risk factor assessment,
(ii) cervical length measurement, and (iii) biochemical markers.
Cervical length assessment by ultrasound is routinely done in
obstetrics. It has been found that a shorter cervix is at higher risk
for preterm delivery than women with a long cervix. Women with
shorter cervical length are prone to imminent preterm delivery,
therefore early management which includes hospitalization or
therapy are considered to avoid complications.
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A Comparative Study of Transvaginal Cervical Length at 11–14 Weeks and at 18–22 Weeks of Gestation
Cervical length screening in women with a history of prior
preterm birth is recommended by the American College of
Obstetricians and Gynecologists.10–12 It remains controversial
whether second-trimester cervical length to be used as a universal
screening or not without prior preterm birth.
The various methods to evaluate cervical length are
transabdominal, translabial, and transvaginal ultrasound. Each of
these techniques has its benefits and limitations. Various studies
have shown that the transvaginal method is the most reliable.
Transvaginal ultrasound is objective, reproducible, and acceptable
to patients. The drawback of the transabdominal approach is not the
visualization of the cervix in up to 50% of cases unless the bladder is
full, whereas a filling of the bladder significantly increases the length
of the cervix. The limitation of the transperineal approach is its
inconsistency in correlation with transvaginal and transabdominal
measurement and inadequate visualization of the cervix in up to
25% of cases. Cervical changes (e.g., dilatation of internal cervical
OS) are easily appreciated by transvaginal sonography, but not by
digital examination.13–15
To bring down the preterm birth rates has become a difficult task
not only for developing countries but also for developed countries
so, in the present scenario, early detection and timely intervention
for prevention can reduce fetal morbidity and mortality to some
extent. We aim to conduct the present study to have an increased
sensitivity of transvaginal sonography by two scans starting early
at 11–14 weeks and then repeating at 18–22 weeks of gestation for
predictions of preterm labor and early prevention.

M at e r ia l s

and

M e t h o d s

This prospective observational study was conducted in the
Department of Obstetrics and Gynaecology, Mahatma Gandhi
Medical College, Jaipur, in the time period of January 2017 to June
2018. In this time period, 210 pregnant women attending the
outpatient department at 11–14 weeks of gestation were selected
as per inclusion and exclusion criteria.

examination was done. Transvaginal ultrasonography with GE
VOLUSON 730 PRO TVS probe IC 5–9 H instrument with 5–9 MHz
was done by a single operator after taking consent. Cervical length
was measured at 11–14 weeks and subsequently, the subjects
were followed up between 18 weeks and 22 weeks for the repeat
readings.
A standard longitudinal view of the cervix with an empty
bladder was obtained. The cervical length was measured between
the internal OS and external OS. The probe was slowly withdrawn
until a blurred image is seen. The probe was then inserted again
until the image is clear. Fifty to seventy percent of the screen should
be occupied by the cervix.
Sometimes cervical glands also help in determining the total
length of the cervical canal. In some case, cervix was curved so,
two end to end straight measurements or curved cervical length
was taken to obtain an accurate length of the cervix. There should
be an equal distance of the cervical canal from the anterior and
posterior wall of the cervix. For accuracy at least three cervical
length measurements were obtained; the shortest and the best
measurement were recorded. Cervical length was measured by
keeping the probe 3 cm away from the posterior fornix.

Statistical Analysis
After recording the data from all the cases, statistical analysis was
done to determine the significance of cervical length in predicting
preterm labor. The data were coded and entered into a Microsoft
Excel spreadsheet. The analysis was done using SPSS version 20
(IBM SPSS Statistics Inc., Chicago, Illinois, USA) Windows software
program. Descriptive statistics included the computation of
percentages, means, and standard deviations. The independent
t-test (for quantitative data within two groups) was used for
quantitative data comparison of all clinical indicators. Chi-square/
Fisher’s exact test was used for qualitative data whenever two
or more than two groups were used to compare. The level of
significance was set at p ≤ 0.05.

Inclusion Criteria

R e s u lts

•
•

In this study, 180 patients were included, mean age ± SD = 25.73
± 3.86 years. Maximum patients were in the 24–29 years of age
group. Mean married life ± SD = 3.45 ± 1.69 years. According to
obstetrical history, among 180 patients, 43.9% are primigravida
and 56 patients have a history of abortion, patients with abortion
are included as high risk in our study. 19.4% have a history of one
spontaneous/induced abortion. Whereas 1.7% have a history of
four abortions (Fig. 1).
In our study, 180 patients showed a significant correlation
of cervical length at 11–14 weeks and 18–22 weeks in relation
to preterm and term delivery. Twenty-eight patients delivered
preterm, before 37 weeks and 152 delivered after 37 weeks. 15.5%
of the study group delivered preterm, 6 were before 28 weeks. Ten
patients delivered between 28 weeks and 32 weeks and 12 between
32 weeks and 37 weeks (Fig. 2).
This table showed the relationship of cervical length with
gestation age at birth, 27 patients delivered before 37 weeks of
gestation and rest after 37 weeks (Tables 1 to 4 and Figs 3 and 4).
The cervical length of 180 patients at 18–22 weeks was assessed
and there was an association to GA at delivery was observed, 152
patients delivered at term and 28 preterms, the mean cervical
length of the study group at 18–22 weeks was 3.14.

•
•

Singleton pregnancy.
Women presenting ANC OPD MGH, at GA 11–14 weeks and
willing to continue follow-up till delivery.
Women with 1 or more spontaneous preterm birth between 14
weeks and 34 weeks.
More than 2 D&E procedures because of voluntary abortion.

Exclusion Criteria
•
•
•
•

Multiple pregnancies.
Women with obstetric complications like PIH, preeclampsia.
Women with uterine anomalies, previous history of surgery like
conization, etc.
Women with medical complications like DM, HTN, and renal
disorders.

Thirty patients were excluded from the study because of:
•
•
•

Hypertensive disorders: 10.
GDM: 5.
Lost to follow-up: 15.

Informed consent was obtained by patients followed by history
as per the preformed structured questionnaire. A complete clinical
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Fig. 1: Cervical length distribution of patients studied

Fig. 2: Correlation of cervical length at 11–14 and 18–22 weeks in relation
to preterm and term delivery of patients studied

Table 1: Cervical length distribution of patients studied
11–14 weeks

18–22 weeks

In cm
<2.5
2.5–3
3–3.5
3.5–4
4–4.5
>4.5
<2.5
2.5–3
3–3.5
3.5–4
4–4.5
>4.5

Frequency
0
36
86
54
4
0
6
78
71
23
2
0

Mean ± SD
3.41 ± 0.35

Percent
0
20
47.8
30
2.2
0
3.3
43.3
39.4
12.8
1.1
0

3.14 ± 0.37

Table 2: Correlation of cervical length at 11–14 and 18–22 weeks in relation to preterm and term delivery of patients studied
11–14

18–22

<2.5
2.5–3
3–3.5
3.5–4
4–4.5
>4.5
<2.5
2.5–3
3–3.5
3.5–4
4–4.5
>4.5

Preterm
0
23
5
0
0
0
6
22
0
0
0
0

D i s c u s s i o n
Prediction of preterm labor has been a challenging issue for the
last 3–4 decades. Preterm birth is the major cause of perinatal
morbidity and mortality in developed countries also.6 There are
many risk scoring system but still no reduction in preterm births has
been found. Risk factor scoring systems have been found to give

Term
0
13
81
54
4
0
0
56
71
23
2
0

Total
0
36
86
54
4
0
6
78
71
23
2
0

X2/p value
80.92/<0.001 (S)

59.75/<0.001 (S)

vague predictions. To predict the cervical changes culminating in
preterm labor has remained a tough nut to crack. In such situations,
ultrasonographic assessment of cervical length may provide
an effective non-invasive method of help. Aderson et al.16 first
introduce endovaginal ultrasound to predict preterm birth by a
cervical length measurement.
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Table 3: Correlation of gestational age at birth at 11–14 and 18–22 weeks in relation to preterm and term of patients studied
Cervical length
11–14 weeks

18–22 weeks

cm
<2.5
2.5–3
3–3.5
3.5–4
4–4.5
>4.5
<2.5
2.5–3
3–3.5
3.5–4
4–4.5
>4.5

Gestational age at birth
<37 weeks
0
22
5
0
0
0
6
21
0
0
0
0

X2/p value
75.96/<0.001 (S)

>37 weeks
0
14
81
54
5
0
0
57
71
23
2
0

Total
0
36
86
54
4
0
6
78
71
23
2
0

Mean ± SD
3.49 ± 0.32
2.98 ± 0.15
3.23 ± 0.33
2.66 ± 0.17

Total
3.41 ± 0.35

p value
<0.001 (S)

3.14 ± 0.37

<0.001 (S)

59.63/<0.001 (S)

Table 4: Comparison of cervical length (cm) according to preterm/term
11–14 weeks
18–22 weeks

Term
Preterm
Term
Preterm

N
152
28
152
28

Fig. 3: Correlation of gestational age at birth at 11–14 and 18–22 weeks
in relation to preterm and term of patients studied

At 18–22 weeks, transvaginal sonography is economical
and trustworthy screening procedure in both low- and high-risk
subjects. There were so many studies that provide data regarding
cervical assessment through sonography and prediction of preterm
labor. Iams et al.17 had given cutoff values of cervical length and
period of gestation which was <25 mm at 24 weeks.
The majority of subjects were from 18 to 29 years age groups,
i.e., 81.7%. Kore et al.18 were recorded in the age group of 20–30
years. The mean age of the subjects studied was 26 years in this
study. Eighteen years of age was the minimum and 39 years of age
was the maximum age limit in our study. Moroz and Simhan19 were
supported our study with a mean age was 23 years.
In this study, the minimum cervical length measured was 2.1
cm and the maximum cervical length measured was 4.4 cm. In the
study supported by Arora et al.,20 the mean cervical length was
86

Fig. 4: Comparison of cervical length (cm) according to preterm/term

3.2 cm with a minimum measurement of 2.1 cm and maximum
measurement of 4.4 cm. In similar studies conducted by Iams et al.17
and Hebbar and Samjhana,21 the mean cervical length was 3.5 cm.
In the present study, mean cervical length in the study
population was 3.41 mm at 11–14 week and 3.14 mm at 18–22 which
was related to study results of Iams et al.17 and almost correlated
to results of Kore et al.22
Among those with a cervical length of ≤2.5 cm, term delivery
occurred in none of the women, whereas only 6 women delivered
preterm. Among those with a cervical length of 3–3.5 cm, preterm
delivery in 5 of women among 11–14 weeks, whereas 81 (11–14
weeks) and 71 (18–22 weeks) delivered full term. This study showed
statistically significant results. Therefore, a minimum value of ≤2.5
cm cervical length is a better predictor of preterm delivery. Whereas
in similar studies by Hebbar and Samjhana21 used a cutoff value of
≤25 mm, Iams et al.17 used a cutoff value of ≤25 mm and Taipale
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and Hiilesmaa23 used a cutoff value of ≤25 mm. In similar studies,
Arora et al. used a cutoff value of ≤30 mm.20
The study reports that transvaginal sonography can be used
to measure maternal cervical length during pregnancy to predict
the risk of preterm delivery. The cervical length difference at 11–14
weeks for those who delivered at term and those who delivered
preterms was not statistically significant. The cervical length at
18–22 weeks in the group that delivered preterm was significantly
shorter than in those who had delivered at term. The mean cervical
showed a gradual decrease from the first to the second scan, and
increased risk for preterm delivery was seen in those cases which
demonstrated a rapid shortening in cervical length.
We found that cervical length was shorter in women aged <25
years. This is compatible with the well-documented increased risk
for poorer pregnancy outcomes in teenagers. It has previously been
recommended that the increased risk might be due to associated
social and behavioral factors rather than intrinsic biological
determinants of the young age.24
The findings confirm with those of previous studies which have
shown an inverse relationship between the length of the cervix and
duration of pregnancy. These data suggest that the duration of
pregnancy is directly correlated to the length of the cervix measured
using a transvaginal scan with strict criteria and a short cervix has
a greater association with preterm labor.
Our findings confirm these of the previous studies that have
found an increased relationship between the length of the cervix
and preterm delivery. Vaginal ultrasound produced better images
in the study. Although the predictive value was low in the low-risk
population, it will increase the risk of prematurity in the population
studies. This method can be used to select patients for prospective
interventional trials with the rationale that early intervention might
be more effective. Transvaginal ultrasonography can also be used in
combination with other markers for preterm delivery such as fetal
fibronectin, serum alpha-fetoprotein, serum alkaline phosphatase,
in developing treatment strategies.
There are few longitudinal studies of cervical assessment in the
literature as a screening test for preterm delivery. Further studies
should be undertaken to establish whether the best management
procedure for screening for prematurity is a single examination in
the second trimester or follow-up scans from the first trimester
of pregnancy. Variation in results of the present study and other
studies might be due to racial and ethnic factors.

C o n c lu s i o n
Transvaginal ultrasonographic measurement of cervical length
was better than transabdominal ultrasound for evaluation of
preterm delivery risk. Cervical length was decreased in women with
singleton pregnancy to high-risk pregnancies, therefore cervical
length was useful for the prediction of preterm delivery.
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