
70 THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 31, NO. 2, 2018

ABSTRACT
Background. We aimed to investigate the relationship

between cervical length at 37 weeks of pregnancy and the
onset of spontaneous labour as well as mode of delivery.

Methods. We did a prospective observational study of
126 low-risk pregnant women with cephalic presentation who
were not in labour, attending a south Tehran health centre for
prenatal care. The length of the cervix was measured using
transvaginal ultrasound (10 MHz endovaginal transducer) by
a single sonographer at 37 weeks of gestation. The outcomes
were the onset of spontaneous labour and the mode of
delivery.

Results.      The mean cervical length was 26.1 mm (range
10–51 mm), with a non-significant difference between
nulliparous and parous women (p=0.36). There was a
significant association between cervical length and onset of
spontaneous labour (r=0.33, p<0.001). When controlled
for parity, maternal height and onset of spontaneous labour,
cervical length did not predict the mode of delivery (p=0.79).

Conclusion. Measurement of cervical length at 37 weeks
could predict the onset of spontaneous labour, but it failed to
predict the mode of delivery.
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INTRODUCTION
One of the most important issues in prenatal care is to determine
the time of delivery. Being aware of delivery time has several
potential benefits. Pregnant women could plan their social activities
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and get prepared for delivery. In addition, clinicians may be able
to better manage term pregnancies. The last menstrual period
(LMP) and ultrasound scan or a combination of these two methods
are usually used to determine the estimated date of confinement
(EDC).1 The LMP method is simple and inexpensive. However,
limitations such as recall bias, irregular menstrual cycles, oral
contraceptive use and bleeding in early pregnancy, as well as
delayed ovulation, could result in inaccurate estimates of EDC.2

To estimate EDC using ultrasound, foetal measurements are
compared with a gestational age-specific reference, so the
gestational age estimates for a symmetrically large or small foetus
will be inaccurate.1 Even if the above-mentioned limitations are
disregarded, using the LMP method, delivery occurred at the
predicted date in only 3.6% of women while using the ultrasound-
based method, only 4.3% of women gave birth at the predicted
date.3

In 1964, the Bishop score was introduced as a method to
predict the onset of spontaneous labour in multiparous women.4

The Bishop score was a subjective method that was vulnerable to
inter- and intra-examiner variations, which cause its use to be
limited.5 Then, other more objective and reproducible techniques
such as ultrasonographic assessment of cervical length were
proposed. To date, numerous studies have evaluated the value of
cervical length measurement in predicting pre-term labour and
found that using transvaginal ultrasound to measure cervical
length is useful in predicting pregnancies that are at risk for pre-
term birth.6,7 Also, there has been interest in assessing cervical
length to predict the time and mode of the delivery at term.

We measured cervical length using transvaginal ultrasound to
predict the onset of spontaneous labour and the mode of delivery
in low-risk pregnancies at 37 weeks’ gestation.

METHODS
We studied 148 low-risk pregnant women who attended South
Tehran health antepartum clinics for prenatal care from August
2011 to June 2012. Written informed consent was obtained from
the participants. The inclusion criteria were singleton pregnancies
at 37 weeks’ gestation, live foetus with cephalic presentation, no
major foetal abnormalities, no complications such as pre-eclampsia
or foetal growth restriction, no clinical evidence of regular
contraction or ruptured membranes and no previous or planned
caesarean section. We used two methods, LMP and first trimester
ultrasound, to determine the gestational age. When the difference
between the gestational ages obtained by these two methods was
<7 days, the gestational age was determined on the basis of LMP.
Otherwise, it was determined as per the ultrasound. All women
underwent a transvaginal ultrasound at the 37th week of gestation
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and were followed up until the onset of spontaneous labour. The
outcomes were onset of spontaneous labour and mode of delivery.
Spontaneous labour was defined as regular uterine contractions,
ruptured membranes or bloody show leading to admission to the
delivery unit. Women who had induction of labour or caesarean
section before the onset of spontaneous labour were excluded
from the study.

To measure cervical length, a 10 MHz transvaginal transducer
(GE logic 500, USA) was used by a single specialist sonography
physician. The women were asked to empty their bladder before
an examination and to lie down in the dorsal lithotomy position.
The ultrasound probe was placed in the anterior fornix of the
vagina and was withdrawn until an appropriate sagittal view of the
cervix was obtained. In the absence of uterine contractions,
cervical length was measured from the internal os to the external
os along the cervical canal. All measurements were repeated three
times and the shortest length was recorded.

The normality of variables was confirmed by the Kolmogorov–
Smirnov test. The t-test was used to compare the means of the two
groups (parous and nulliparous). The Pearson correlation coefficient
was used to quantify the association between cervical length with
maternal age, maternal height, body mass index and birth weight.
To determine whether or not cervical length could predict the onset
of spontaneous labour, linear regression was used. For predicting
the mode of delivery, we used multivariate logistic regression to
create a model including variables such as cervical length, parity,
maternal height and onset time of spontaneous labour. All reported
p values were two-sided, and p<0.05 was considered statistically
significant. SPSS software version 16 (SPSS, Chicago, IL, USA)
was used for statistical analysis.

Our prospective observational study was approved by the
Institutional Review Board and the Ethics Committee of Tarbiat
Modares University.

RESULTS
Of the 148 women recruited, 4 had breech presentation diagnosed
at the time of transvaginal ultrasound and 18 had induction of
labour or caesarean section before spontaneous onset of labour.
These pregnancies were excluded from analysis. Thus, 126 women
were included in the analysis. Sixty-five of them (51.5%) were
nulliparous and 61 (48.5%) were parous. The mean (SD) maternal
age was 26.5 (5.16) years. The cervical length was normally
distributed with a mean (SD) of 26.10 (8.9) mm. About 67.5% of
the women had a vaginal delivery, while the rest had a caesarean
section after the onset of spontaneous labour.

The mean cervical lengths were not significantly different
between nulliparous and parous women (25.4 v. 26.9 mm,
respectively, p=0.36). There was no significant association between
cervical length at 37 weeks and maternal age, maternal height,
body mass index and birth weight (Table I). Cervical length was
not able to predict the mode of delivery, while the parity, maternal

height and the onset time of spontaneous labour were controlled
(Table II). In linear regression analysis, the linear relationship
between cervical length by ultrasound and onset of spontaneous
labour was statistically significant (r=0.333, p<0.001, Fig. 1).

Onset of spontaneous labour occurred in 120 cases (95.2%)
at/or before the 41st week of gestation. In the remaining 6 cases
(4.8%), it occurred after the 41st week. In these cases, the cervical
length at the 37th week was significantly longer than in the
former (34.08 [8.5] mm v. 25.70 [8.7] mm, p=0.024). The onset
of spontaneous labour after the 41st week increased from 0%
to 5.6%, 6.7% and 12.5% for cervical lengths at the 37th week of
10–20, 21–30, 31–40 and 41–50 mm, respectively.

DISCUSSION
Our study revealed that cervical length measured at the 37th week
of gestation could predict the onset of spontaneous labour but not
the mode of delivery in low-risk singleton pregnancies.

Most similar previous studies on cervical length and onset of
spontaneous labour had results similar to our study. Rozenberg et
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TABLE I. Pearson correlation coefficient between considered
variables and cervical length at 37 weeks

Variable Sample size Correlation p value
Maternal age 126 0.140 0.119
Maternal height 126 0.084 0.352
Body mass index 84 0.044 0.692
Birth weight 126 –0.128 0.155

TABLE II. Univariate and multivariate logistic regression for predicting mode of delivery
Predictor Univariate Multivariate

OR 95% CI p value OR 95% CI p value
Cervical length 0.994 0.953–1.037 0.796 0.993 0.940–1.071 0.785
Maternal height 1.058 0.985–1.137 0.123 1.092 1.005–1.186 0.039
Onset of spontaneous labour 1.007 0.954–1.063 0.794 1.003 0.944–1.044 0.925
Parity — — <0.001 — — <0.001
Nulliparous 6.832 2.810–16.609 — 7.919 3.094–20.269 —
Multiparous 1 — — 1 — —

FIG 1. Association between gestational age at delivery and
cervical length measured by ultrasound at 37 weeks of
gestational age at delivery (days)=
270/4+(cervical length [mm]× 0/333); R²=0/11
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al.8 evaluated 128 singleton vertex pregnancies between 39 weeks
and 4 days’ gestation and 40 weeks and 3 days’ gestation. They
compared the Bishop score, foetal fibronectin assays and ultrasound
measurement of cervical length to ascertain the best marker for
onset of spontaneous labour at term and the risk of caesarean
section. The Bishop score and ultrasound measurement of cervical
length were useful for predicting the onset of spontaneous labour
within 7 days, whereas foetal fibronectin was useful to assess the
need for caesarean section. Ramanathan et al.9 measured cervical
length by transvaginal sonography at 37 weeks of gestation in
1571 singleton low-risk pregnancies. Their findings showed a
significant association between cervical length and gestational
age at delivery (r=0.73, p<0.001). Souka et al.10 examined 647
women with a singleton pregnancy between 24 and 40 weeks of
gestation. They found that women with a short cervix had a higher
chance for spontaneous delivery after adjustment for gestational
age (hazard ratio 1.8). They opined that cervical measurements in
the third trimester can be used to calculate the probability of
delivery at any gestational age.

Giyahi et al.11 showed that cervical length at the 37th week was
significantly more in women who delivered after the 41st week
than in those who delivered in or before the 41st week (34.1 mm
v. 25.7 mm, respectively, p=0.024). Bayramoglu et al.12 measured
cervical length by transvaginal ultrasonography in 93 pregnant
women at 37 completed weeks of gestation and weekly thereafter
to predict spontaneous labour in a 7-day period at term. They
reported that cervical length predicted spontaneous onset of
labour within 7 days. The optimal cut-off values for predicting the
onset of spontaneous labour within 7 days were 29.5 mm for
cervical length at 37 weeks, 27.5 mm at 38 weeks, 25.5 mm at 39
weeks and 24.5 mm at 40 weeks of gestation.

However, Grotegut et al.13 found that cervical length did not
correlate with onset of spontaneous labour. They had delivery data
for 119 women but only 78% of these women went into spontaneous
labour. Their study had some drawbacks. They included data of
only those women who had gone into labour spontaneously and that
was a smaller number and the cervical length measurements were
done by more than one sonographer. Hence, there is likely to be
inter-examiner variability. These could be the possible reasons for
the difference in their findings from those of the others.8–12

The strengths of our study are that we measured the cervical
length in the 37th week of gestation and not in a range of several
weeks. Also the same machine and sonographer measured cervical
length, eliminating inter-examiner variability. We also controlled
for parity, maternal age and height, body mass index and birth
weight.

We found that cervical length could not predict the mode of
delivery. Giyahi et al. on nulliparous women (unpublished data,
2012) and Kim et al.14 and Rozenberg et al.8 also showed similar
results. However, some other studies did find that cervical length
predicted the likelihood of caesarean section.13,15,16 For efficient
labour and normal parturition, cervical and myometrial ripening
should take place before the onset of spontaneous labour. Those
are two independent physiological processes.17,18 Usually, cervical
ripening occurs prior to myometrial ripeness. If either process
does not happen properly, labour cannot progress well and may
lead to caesarean section. The length of the cervix is an indicator
of ripeness of the myometrium and not cervical ripening.17,18

Hence, we did not find a relationship between cervical length and
mode of delivery. If we had included a factor indicative of cervical
ripening, it may have helped predict the mode of delivery.

Conclusion
Transvaginal measurement of cervical length at 37 weeks of
gestation can predict the onset of spontaneous labour. This may
help identify pregnant women at risk of a protracted pregnancy. It
also assists in better management of women who are required to
terminate the pregnancy in the near future. If the cervical length
was short, the onset of labour is highly likely in the coming week.
Hence, the clinician could wait for the woman to go into
spontaneous labour. However, if the cervical length was long,
induction of labour may be the better course of action.
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