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ABSTRACT
Background: Preterm labour and delivery cause major health burden to the society due to high perinatal morbidities
and mortality and long-term health implications and also affects maternal. An effective and objective way for
predicting preterm delivery is measurement of cervical length by transvaginal sonography as it allows better quality
and accurate visualization of uterine cervix. Cervical length (<25 mm) is good and accurate cervical biometry for
prediction of preterm birth. The objective of this study was to measure cervical length by transvaginal sonography for
predicting preterm labour and fetal outcome.
Methods: This prospective observational study was conducted in department of obstetrics and gynaecology, at
SVPIMSR hospital, Ahmedabad from July 2018 to December 2019 in 150 antenatal women to assess cervical
changes (cervical length, dilatation of internal OS, funnelling etc.) between 16 to 24 weeks of gestation and these
cases followed till delivery and results were analysed.
Results:150 antenatal women who fulfilled the selection criteria were studied using transvaginal ultrasound between
16-24 weeks of gestation, out of them 36 (24%) women delivered preterm babies. The sensitivity, specificity, positive
predictive value (PPV) and negative predictive value (NPV) recorded in this study were 80.5%, 94.73%, 82.85% and
93.91% respectively.
Conclusion: Transvaginal sonography is the most useful and better, safe, accurate, most effective, less expensive,
objective and acceptable technique for assessing cervical length in all antenatal women and predicting the preterm
labour when assessed between 16 -24 weeks of gestational age.
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INTRODUCTION
An average duration of normal pregnancy is 40 weeks
(280 days) from first day of last menstrual period or 267
days after conception. Preterm labour is defined by WHO
onset of labour after 20 weeks of gestation but before 37
weeks of gestation regardless of birth weight.1 Preterm is
the leading cause of neonatal morbidity and mortality and
its prevention is an important healthcare priority.2 In spite
of with improved healthcare facilities and perinatal care,
the incidence of preterm is still rising.3-5

Preterm complicates 5-10% of pregnancies but accounts
for 85% of perinatal morbidity and mortalities.6 Every
year, an estimated 15 million babies are born preterm and
this number is rising. It’s like 1 in 10 babies is born
prematurely. Approximately, 1 million children die each
year due to complications of preterm. Globally,
prematurity is the leading cause of neonatal deaths among
children of age less than 5 years. Preterm accounts for
large number of complications related death when
compared to other causes.7,8
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In India, among the total 27 million babies born annually,
3.6 million babies are born preterm, and over 3,00,000 of
these preterm babies die each year because of associated
complications.9 India with its largest number of preterm
births and largest number of preterm deaths worldwide,
contributes 25% of the overall preterm related deaths.
Despite substantial efforts to introduce new therapies for
prevention, it continues to contribute significantly to
neonate and infant mortality. The effects of preterm
births extend beyond the early infancy with substantial
long-term consequences in late childhood and adult life.9
Preterm birth also affects maternal health, such as
anxiety, fatigue, flashbacks, and depression issues related
to preterm birth and future development of their babies,
Such mothers had less early contact with babies, more
postnatal problems, less positive response towards the
babies in early months after delivery, even they suffer
from their own maternal health related issues such as
hypertension, diabetes, maternal infections and other
maternal risk factors for preterm that leads to maternal
complications such as placental abruption, placenta
previa, maternal infection and inflammation etc. Mothers
of preterm babies had less early contact with their babies
due to their own health and prolonged NICU admission
of their babies, they face more post-natal health
problems, substantially fewer positive feelings towards
their baby and made less use of the support health system
available.10
Risk factors for preterm labour are prior history of
preterm labour, short cervix, history of any cervical
surgeries like cervical conisation, polyhydramnios, fetal
anomaly, placental abruption, placental previa and uterine
malformations, threatened miscarriage, cervical infection
(bacterial vaginosis), maternal inflammation and fever
(UTI and other causes), uteroplacental insufficiency (ex.
Hypertension, diabetes, drug abuse, smoking, alcohol
consumption), extremes of maternal age, low socioeconomic
status,
low
pre-pregnancy
weight,
psychological factors, stress etc.
Based on gestational age preterm divides in
subcategories8: Extremely preterm (less than 28 weeks),
Very preterm (28 to 32 weeks) and moderate to late
preterm (32 to 37 weeks).
Prevention of preterm delivery can be achieved only
when there is a better screening test and availability of
treatment strategies which can be applied on both
symptomatic and asymptomatic pregnant women.
Treatment of risk factors can also help to delay and
prevent preterm labour such as treatment of maternal
inflammation and infection with antibiotic prophylaxis
(bacterial vaginosis, UTI, periodontal disease), women
with history of repeated miscarriage, past history of
preterm labour and twin gestation are candidates for
prophylactic cervical cerclage and vaginal and oral
progesterone.11

Methods like demographic features, obstetrics history,
assessment of uterine contractions, biochemical markers,
fern test, fetal fibronectin levels, sterile speculum
examination of cervix, digital examination of cervix to
assess dilatation and effacement of cervix, sonographic
evaluation of cervix: transabdominal and transvaginal.1215

Transvaginal sonography emerged as an alternative to
measure cervical length and assess its morphology, to
establish the risk of developing preterm labour. This
study was conducted to ascertain the role of cervical
length measurement by transvaginal sonography as
predictor of preterm delivery.
METHODS
A Prospective observational study was conducted in the
department of obstetrics and gynaecology, at SVPIMSR
hospital, Ahmedabad, Gujarat, India from July 2018 to
December 2019 to determine correlation between cervical
length and preterm labour using transvaginal sonography.
Inclusion criteria included asymptomatic Women with
singleton pregnancy, gestational age between 16 -24
weeks of gestation and women with h/o previous first or
second trimester miscarriages, past history of
spontaneous preterm labour.
Exclusion criteria excluded multiple gestation, placenta
previa or abruption, fetal anomaly, polyhydramnios,
history of any cervical surgeries that lead to cervical
incompetence, pregnancy with pre-eclampsia, severe
IUGR, RH isoimmunisation, gestational diabetes and
symptomatic women who went under interventions like
cervical cerclage, tocolysis, or aborted during study.
150 antenatal patients who presented to OPD for routine
antenatal visits were included in the study. A detailed
history and examination were done and an informed and
written consent were taken for the procedure was
obtained after explaining the procedure in detail.
Measurement of cervical length with Transvaginal
sonography was done between 16-24 weeks of gestation
and they were called for follow up after 3-4 weeks. Cut
off cervical length was 25 mm. If cervical length was
more than 25 mm, further follow up scan was not done. If
cervical length was <25 mm, those women were called
for follow up scan after 3-4 weeks.
Cervical length measurement technique
Before conducting the procedure, all antenatal women
were asked to empty their bladder. Antenatal woman
placed in dorsal position, a transvaginal probe covered
with lubricated condom inserted and guided by anterior
vaginal fornix, sagittal long axis view of endocervical
along with cervical length was obtained. High frequency
endovaginally probe (5-7 MHz) was used.
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The length of cervix from external OS to internal OS was
measured along with endocervical canal. Cervical
changes like funnelling, funnel length, width index and
anterior and posterior cervical width were noted. Three
measurements were obtained and shortest in mm was
recorded. All antenatal patients were followed up till their
delivery and details regarding their delivery, baby and
associated complications were recorded.
Here we mention some images that show progressive
cervical changes and cervical measurement technique:

Table 1: Age wise distribution of all patients.
Age (Years)
18-20
21-25
26-30
>30
Total

No.
50
69
27
4
150

Percentage (%)
33
46
18
3
100

All antenatal patients were divided according to their
parity status. Most of the patients were multiparous,
accounts for 62%. While, 38% accounts for primigravida
patients (Table 2).
Table 2: Distribution of cases according to parity.
Parity
P1
P2
P3
P4
P5
Total

Figure 1: Progressive cervical shape changes in
transvaginal sonography.

No.
57
59
29
3
2
150

Percentage (%)
38
39
19
2.5
1.5
100

Among 150 antenatal women, 35 women had cervical
length <25 mm on transvaginal sonography when
measured between 16-24 weeks of gestation out of them,
29 had preterm delivery and 06 had term delivery. Rest of
the 115 women had cervical length >25 mm when
measured by transvaginal sonography between 16-24
weeks of gestation, 07 had preterm delivery and 108 had
term delivery (Table 3).
Table 3: Obstetric outcome in relation to cervical
length.
Cervical length
(mm)
<25
>25
Total

Figure 2: (A) Transvaginal ultrasound image. (B)
Diagrammatic image of measurement of cervical
length from external OS to internal OS.
RESULTS
150 antenatal women who fulfilled the selection criteria
were enrolled for the study and divided in the different
groups. According to the age wise distribution of
patients, maximum number of antenatal patients were
found in the age group of 21-25 years (46%) and least
number of antenatal patients were found in the age group
of >30 years (3%) (Table 1).

No. of
patients (%)
35
(23.33)
115
(76.67)
150

Term
(%)
6
(17.14)
108
(93.91)
114

Preterm
(%)
29
(82.86)
7
(6.09)
36

According to age wise distribution (Figure 3), 50 women
were from 18-20 age group (33%) delivered 4 preterm
babies. 69 women were from 21-25 years age group
(46%) delivered 23 preterm babies, 27 women were from
25-30 years age group (18%) delivered 07 preterm
babies, 4 women were from >30 age group (3%)
delivered 1 preterm baby.
In figure 4 among all the study population, number of
preterm deliveries is more in Multigravida 23 (65.71%)
as compared to primigravida 12 (34.29%).
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DISCUSSION
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Figure 3: Age wise correlation between study
population and preterm labour.
25

Preterm labour and delivery contribute to a major health
burden to the society due to high perinatal morbidities
and mortality. Preterm labour complicates 5-10%
pregnancies but accounts for 85% morbidities and
mortalities.6 Preterm labour is responsible for major
neonatal deaths due to low birth weight and its
complications. Despite of latest and improved health care
expenditure the incidence of preterm is still rising.3-5
Risk of preterm labour is high among the women with
short cervical length. Cervical changes begin with the
progressive funnelling of the internal OS that progress
towards external OS.
These cervical changes are usually established before
changes in external OS, begins early in pregnancy that
leads to preterm delivery.

20
15
No. of
Preterm…

10

5
0
Primigravida

Multigravida

Figure 4: Comparison of preterm deliveries between
primigravida and multigravida.
Table 4: Distribution of cases according to
birthweight.
Birth weight (kg)
<2.5
2.5-3.0
>3.0
Total

No.
33
93
24
150

Percentage (%)
22
62
16
100

93 number of babies had birth weight in the range of 2.53.0 kg, 24 babies were above 3.0 kg and 33 babies were
below 2.5 kg (Table 4).
Table 5: Sensitivity, specificity, PPV and NPV among
study population.
Variables
Sensitivity
Specificity
PPV
NPV
Accuracy

Percentage (%)
80.55
94.73
82.85
93.91
91.33

The sensitivity, specificity, PPV, NPV and accuracy of
this study were 80.5%, 94.7%, 82.8%, 93.9% and 91.3%
respectively (Table 5).

Transvaginal ultrasonography is the most useful
screening and diagnostic tool to diagnose short cervical
length during early pregnancy and helps to predict
preterm labour in early pregnancy. It is superior, safe and
more accurate than digital examination, transabdominal
or transperineally ultrasound. Studies show that there is
relation between cervical length and risk of preterm
labour, decreased cervical length increases the risk of
preterm labour.
In present study 35 pregnant women had cervical length
<25 mm on transvaginal sonography when measured
during early pregnancy. Out of them, 29 had preterm
deliveries and 06 had term deliveries. 115 patients had
cervical length >25 mm, out of them 07 had preterm
deliveries and 108 had term deliveries.
Most of the patients were of younger age group (21-25
years) and had the greatest number of preterm deliveries
like 23 out of 35. The number of preterm deliveries were
more in multigravida (23) in compare to primigravida
(12).
The sensitivity, specificity, PPV and NPV recorded in
this study were 80.5%, 94.73%, 82.85% and 93.91%
respectively.
Studies done by Hernandez-Andrade et al and Friedman
et al showed such results which can be correlated with
this study, they showed us that Transvaginal ultrasound
was the superior and accurate method for assessment of
cervical length than transabdominal ultrasound.16-17
Here, mentioning study results such as sensitivity,
specificity, PPV and NPV of different studies predicting
preterm labour using cervical length using transvaginal
sonography with this study:
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Table 6: Comparison of sensitivity, specificity, PPV and NPV of cervical length for predicting preterm labour in
different studies.
Author
Iams et al (1996)18
Dennis et al19
Kore et al (2009)20
Barber et al21
Davies et al22
Ghose (2014)23
Sethumadhvan
(2017)24
Reddy (2018)25
Pushprajb (2018)26
Present study

Study
population
2915
2915
115
2351
964
130

Gestational
weeks
24
<35
22-24
18-22
24-28
22-24

Cut off cervical
length (mm)
<20
<25
<30
<29
<30
<25

Sensitivity
(%)
23
47
57.6
26
57%
40.6

Specificity
(%)
97
84
97.6
98
82%
96.9

PPV
(%)
26
35
89.5
63.6
4.5%
81.3

NPV
(%)
97
90
89.2
93.57
99.2
83.3

442

20-24

<25

100

93.46

8

100

134
130
150

16-24
16-20
16-24

<25
<25
<25

75
70.9
80.5

95.2
63.2
94.73

50
63.7
82.85

98.4
70.5
93.91

Study done by Liam et al for role of transvaginal
ultrasound in measurement of cervical length to predict
preterm labour found that transvaginal sonography was
very safe, acceptable, effective and accurate method for
prediction of preterm labour.27 Cervical length was
reported to be inversely proportional to the risk of
preterm birth in asymptomatic women.
In comparison with the data of various mentioned studies
the sensitivity, specificity, PPV and NPV values of this
study were better. In this study cut off cervical length was
25 mm. And values of the sensitivity, specificity, PPV
and NPV recorded in this study were 80.5%, 94.73%,
82.85% and 93.91% respectively.
The accuracy of this study was 91.33%, therefore the
accuracy of Transvaginal sonography is to measure
cervical length specific in predicting preterm labour. The
ultrasound examination of uterine cervix by vaginal route
was the main focus of this study and it has been proved
that transvaginal sonography of the cervix is better, safe,
accurate and effective than manual examination or any
other variable to measure cervical length and for
predicting preterm labour.

showed that there is an inverse relation between the
cervical length and risk of preterm labour.
Transvaginal sonography helps to diagnose women with
short cervical length <25 mm and it is also helpful in
women with risk factors such as history of preterm
labour, repeated miscarriage, cervical dystocia or
funnelling and etc. So, by TVS can diagnose them early
and prevent and delay preterm labour by treating
maternal infection, inflammations, prophylactic cervical
encerclage and vaginal or oral progesterone and tocolysis.
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