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ABSTRACT

Preterm labour is a type of natural labour process
which is often regarded as preterm if in case the
painful consistent labour pains are associated with
regular contractions. According to recent evidence,
measuring a woman's cervical length and
uterocervical angle may aid in the identification of
those women whose pregnancies are at risk of
preterm delivery.

l. INTRODUCTION

Preterm labour is a type of natural labour
process which is often regarded as preterm if in
case the painful consistent labour pains are
associated with regular contractions. According to
recent evidence, measuring a woman's cervical
length and uterocervical angle may aid in the
identification of those women whose pregnancies
are at risk of preterm delivery.

1. LITERATURE REVIEW

Infants born before 37 weeks of gestation
are referred to as preterm by the WHO. The
starting day of the previous menstrual cycle is
typically used to calculate gestational age. This
particular subset of neonates is particularly
vulnerable to higher morbidity and mortality rates.
The neonatal era accounts for a higher percentage
of mortality in children under the age of five, with
preterm births being a major cause of many of
these deaths. The rise in preterm births has
contributed to an increase in low birth weight as
well. Additionally, there is always a significant
positive association between low socioeconomic
level, IUGR, and preterm birth. (11)

Low birth weight (LBW) refers to babies
weighing fewer than 2500g, very low birth weight
(VLBW) refers to newborns weighing less than
1500 g, and extremely low birth weight (ELBW)
refers to newborns weighing less than 1000g. Birth
weight and gestational age classification are two
crucial factors to understand because they provide
details about the baby and its result. There are three

main categories for gestational age; the first is
appropriate for gestational age (AGA), where
weight is appropriate for gestational age. (12)

The second condition is called small for
gestational age (SGA), in which the infant is
smaller than anticipated and weighs less than the
weight that is considered to be the 5th percentile
for the gestational age. The third is large for
gestational age (LGA), meaning that the newborn
was heavier than anticipated and that the birth
weight was above the 95th percentile for the
gestational age (3). Preterm deliveries frequently
have unclear causes. Although there are a number
of factors that might cause preterm labour,
including early inducement of labour and cesarean
sections, it frequently occurs on its own (13). In
low-income settings, half of the babies born at 32
weeks die from a lack of practicable, affordable
care, such as warmth, assistance for breastfeeding,
and fundamental treatment for infection and
breathing problems. Nearly all of these babies
survive in high-income countries. (14)

Conditions that affect the mother during
pregnancy, such as gestational diabetes,
hypertension, heart or kidney issues, and infections
of the amniotic membrane, genital, or urinary
tracts, might result in preterm birth. additionally,
haemorrhage brought on by the placenta's unusual
placement. Mother's lifestyle is another potential
factor. For instance, poor diet, increasing alcohol
consumption while she was pregnant, and smoking.
Early deliveries brought on by many pregnancies,
young women, or women older than 40 are also
quite prevalent (15).

I MATERIALS & METHODS

We conducted a prospective observational
study in the Department of Obstetrics and
Gynaecology, Government Medical College, SAT
hospital, Thiruvananthapuram between Feb 2021 to
August 2022.

Our hospital is a tertiary Multispecialty
hospital and a teaching institute. The hospital runs
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24*7 emergency services for all major and minor
ailments. The OG department runs daily outpatient
services and also has around 660s___ beds for
inpatient management. The department also has
special clinics for fertility and other gynaecological
malignancies. The department runs operation
theatres on a daily bases and conducted major
surgeries for all major gynaecological ailments and
runs 24*7 labour rooms and C section services. The
department also has a minor OT attached with it
which is utilised for day-care procedures. All of the
above, round-the-clock, services are provided by
well-qualified and trained consultants with the help
of Residents.

As a part of this research proposal, we
aimed to estimate the anterior uterocervical angle
as measured by trans vaginal sonography for the
prediction of spontaneous preterm birth among
singleton pregnancies of 18-23 weeks of gestation.
After institutional Ethics Committee approval and
informed written consent, almost 190 patients were
diagnosed with 18-23 weeks of gestation.

IV. STATISTICAL ANALYSIS

Data was coded and recorded in the MS
Excel spreadsheet program. SPSS v23 (IBM Corp.)
was used for data analysis. Descriptive statistics
was elaborated in the form of means/standard
deviations and medians/IQRs for continuous
variables, and frequencies and percentages for
categorical variables. Data was presented in a
graphical manner wherever appropriate for data
visualization using histograms/box-and-whisker
plots/column charts for continuous data and bar
charts/pie charts for categorical data. Group
comparisons for continuously distributed data were
made using an independent sample ‘t-test when
comparing two groups, and One-Way ANOVA
when comparing more than two groups. In the case
of non-normally distributed, appropriate non-
parametric tests in the form of the Wilcoxon
Test/Kruskal Wallis test were used. In the case of
comparison of categorical data Chi-squared test
was used. Statistical significance was kept at p <
0.05. ROC analysis was used to estimate the
predictive ability of the anterior uterocervical angle
to predict preterm birth and determine its cut-off

values.
V. RESULT
Table 1: Sociodemographic characteristics of the study participants (N=190)

Characteristics Frequency (%)
Age group
<25 years 47 (24.7)
25-30 years 101 (53.1)
>30 years 42 (22.1)
Education
Iliterate/Primary school 38 (20.0)
Secondary school 89 (46.8)
Graduate 30 (15.7)
Post graduate/Professional 33(17.4)
Socioeconomic status
Lower 59 (31.0)
Middle 93 (48.9)
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Upper 38 (20.0)
Booking status

Booked 187 (98.5)
Not booked 3(1.5)
Parity

Primi 77 (40.5)
Multiparous 113 (59.5)
Previous history of preterm delivery

Yes 31 (16.3)
No 159 (83.7)

We could reach around 190 participants
who fitted the inclusion criteria (Women with
singleton pregnancies between 18-23 weeks of
gestation) attending OG OPD of Government
Medical College and Hospital, SAT hospital,
Thiruvananthapuram. All patients agreed to
participate in the study thus accounting for a
response rate of 100%. Table 1 depicts the
sociodemographic characteristics of the study
participants. We could see that more than half
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(53%) of the study participants were belonging to
the age group of 25-30 years, with a mean age of
28.4 (8.3) years. Almost half (47%) of the study
participants were educated till secondary school.
Almost half of the study participants (48%)
belonged to the middle class. Almost everyone
(98%) was booked. Almost 3/5th were multiparous.
Around 84% of the study participants had a
previous history of preterm delivery.
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Fig 1: Age distribution of the participants
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Fig 2: Education status of the participants
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Fig 3: Socioeconomic status of the participants
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Fig 4: Booking status of the participants
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Fig 5: Parity of the participants
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Fig 6: History of previous preterm among study participants
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Table 2: Distribution of comorbidities among the study participants (N=190)

Comorbidity N (%)
Anaemia 43 (22.6)
GDM 17 (8.9)
GHTN 31 (16.3)
Hypothyroid 12 (6.3)
No comorbidity 87 (45.7)

With respect to the comorbidity at presentation, we found that around 46% did not have any comorbidity, while
the most common comorbidity was anaemia (23%), followed by GHTN (16%)

100
ag 87
80
70
&0
50
43
40
1
30
20 17
12
) -
0

Anasmia GDM GHTN Hypothyroid Mo comorbidity

Fig 7: Distribution of comorbidity among the study participants

Table 3: Distribution of preterm labor among the study participants (N=190)

Preterm labour

Yes 24 (12.6)

No 166 (87.4)

With respect to the incidence of preterm delivery among women who delivered later during follow-up, we
observed that around 13% of study participants encountered a preterm delivery.
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Fig 8: Distribution of preterm labour among the study participants

Table 4: Comparison of clinical characteristics with preterm delivery among the study participants, N=190

Characteristics Total, Preterm, n (%) or | Term neonates, n | P value
Mean (SD) (%) or Mean (SD)

Age group

Mean (SD) 27.39 25.39 (+5.78) 29.64 (+6.11) 0.12
(£5.5)

<25 years 47 7 (14.8) 40 (85.2) 0.75

25-30 years 101 12 (11.8) 89 (88.2)

>30 years 42 5(11.9) 37 (88.1)

Education

Iliterate/Primary 38 4 (10.5) 34 (90.5)

school 0.35

Secondary school 89 10 (11.2) 79 (88.8)

Graduate 30 7 (23.3) 23 (76.7)

Post 33 3(9.1) 30 (90.9)

graduate/Professional

Socioeconomic status

Lower 59 12 (20.3) 47 (79.7)

Middle 93 6 (6.4) 87 (93.6) 0.29

Upper 38 6 (15.7) 32 (84.23

Booking status

Booked 187 23 (12.3) 164 (87.7) 0.07

Not booked 3 1(33.3) 2(66.7)

Parity

Primi 77 13 (16.8) 64 (83.2)

Multiparous 113 11(9.7) 102 (90.3) 020

Previous history of preterm delivery

Primi 31 13 (41.9) 18 (80.0) 0.01

Multiparous 159 11 (6.9) 148 (93.1)
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Cervical length

Mean (SD) 2712 [22(0.9) | 29(0.7) | 0.001
Anterior cervical angle

Mean (SD) | 101 (23) [ 109 (18) | 92 (19) | 0.003

The above table showed the comparison of
clinical and sociodemographic characteristics
between preterm and term deliveries. We observed
that the groups were comparable and did not vary
with respect to clinical and sociodemographic
characteristics with the exception of the previous
history of preterm delivery, where we observed that
women with a previous history of preterm had
more chances of getting repeated preterm. With

<25 years

W proterm

respect to the distribution of outcomes such as
uterocervical angle and cervical length were
statistically different between the groups, where we
observed a cervical length had a mean distribution
of 2.9 (0.7) and 2.2 (0.9) across preterm and term
deliveries (p-value <0.001), whereas anterior
cervical angle had 109 (18) and 92 (19) across
preterm and term deliveries respectively (p-value
<0.003).
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Fig 9: Association between age and preterm delivery among the study participants
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Fig 10: Association between education and preterm delivery among the study participants
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Fig 11: Association between socioeconomic status and preterm delivery among the study participants
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Fig 12: Association between booking status and preterm delivery among the study participants
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Fig 13: Association between parity and preterm delivery among the study participants
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Fig 14: Association between previous preterm delivery and preterm delivery among the study participants
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Fig 16: Distribution of ACA and preterm delivery among the study participants
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Table 5: Comparison of sensitivity, specificity, PPV and NPV of CL, UCA in predicting preterm deliveries,

N=190
Mean (SD) Sensitivity Specificity PPV NPV
CL <2.5cms 26% 98% 41% 92%
ACA >95 86% 53% 17% 96%

We did ROC analysis to obtain the
sensitivity, specificity, PPV and NPV of CL and
ACA in predicting preterm labour during follow-up
of women. We observed an AUC of 0.741 (0.645 —
0.793) and 0.764 (0.649 - 0.810) for cervical
length and anterior cervical angle respectively. The
sensitivity, specificity, PPV and NPV of CL was

3 4 |

Sensitivity

2 A~

observed to be 26%, 98%, 41% and 92% in
predicting preterm labour with a cut off of <2.5
cms, whereas the sensitivity, specificity, PPV and
NPV of ACA was observed to be 86%, 53%, 17%
and 96% in predicting preterm labour with a cut off
of >95 degrees.
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Fig 17: ROC curve of CL and preterm delivery
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Fig 18: ROC curve of ACA and preterm delivery
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VI. DISCUSSION

We basically did a prospective follow-up
observational study in the Department of Obstetrics
and Gynaecology in a tertiary care setting to
estimate the anterior uterocervical angle as
measured by trans vaginal sonography for the
prediction of spontaneous preterm birth among
singleton pregnancies of 18-23 weeks of gestation
during the study period of 1 year. In our study, we
estimated the sociodemographic characteristics of
patients who presented with spontaneous preterm
birth to our hospital for delivery. The main
outcome that we determined was to estimate the
anterior uterocervical angle for the prediction of
spontaneous preterm birth, where the UC angle was
measured using trans vaginal sonography. We also
tried to estimate the cervical length as measured by
trans vaginal sonography for the prediction of
spontaneous preterm birth among singleton
pregnancies of 18-23 weeks of gestation. In
addition to the above, we also tried to compare the
measured anterior uterocervical angle among term
and preterm deliveries of the study participants.
Existent research on this area is mainly focused in
western, and there is a lack of literature from India,
specifically from south Indian settings, where the
existing literature mainly deals with clinical
outcomes of preterm deliveries, and only very few
attempts have been made to study the predictive
value of anatomical parameters in predicting
preterm birth using the available sonographic
investigations like the trans vaginal sonography.
Thus considering the advances in this field and the
increasing use of TVS for prediction and diagnosis
of preterm deliveries, we decided to take up this
study singleton pregnancies of 18-23 weeks of
gestation admitted under the Department of
Obstetrics and Gynaecology, Government Medical
College, SAT hospital, Thiruvananthapuram
between Feb 2021 to August 2022.

In our study we included 190 patients who
were fitting our inclusion and exclusion criteria.
We noted that more than half (53%) of the study
participants were belonging to the age group of 25-
30 years, with a mean age of 28.4 (8.3) years. This
was observed to be in line with the findings
observed from previous studies done from varied
study settings. (64) We noted that almost half
(47%) of the study participants were educated till
secondary school. Almost half of the study
participants (48%) belonged to the middle class,
which again shows that preterm deliveries are
commonly seen among women belonging to lower
socioeconomic status and lower levels of
education, where lack of knowledge and poor
health-seeking behaviour could be a determinant.

This finding is shown previously by other studies.
(65) We also noted that almost everyone (98%)
was booked. Almost 3/5th were multiparous.
Around 84% of the study participants had a
previous history of preterm delivery. respect to the
comorbidity at presentation, we found that around
46% did not have any comorbidity, while the most
common comorbidity was anaemia (23%),
followed by GTN (16%). This finding was
observed to be similar to study findings by Sur et
al, who has also shown that the most commonest
comorbidity observed among preterm mothers was
anemia. (64)

With respect to the incidence of preterm
delivery among women who delivered later during
follow-up, we observed that around 13% of study
participants encountered a preterm delivery. This
finding was observed to be similar to findings from
Sur et al, who showed a similar prevalence across
the study settings. However, our findings were
observed to be higher than the study findings from
other study settings, done by LLobet et al, who
observed a prevalence of 4% of preterm deliveries.
This difference could be due to the fact that there
are differences in study population, comorbidity
pattern, age and health seeking pattern between the
two study settings. (67)

We observed that the groups were
comparable and did not vary with respect to
clinical and sociodemographic characteristics with
the exception of the previous history of preterm
delivery, where we observed that women with a
previous history of preterm had more chances of
getting repeated preterm, which was observed to be
comparable to findings from previous studies. (67)
With respect to the distribution of outcomes such
as uterocervical angle and cervical length were
statistically different between the groups, where we
observed a cervical length had a mean distribution
of 2.9 (0.7) and 2.2 (0.9) across preterm and term
deliveries (p-value <0.001), whereas mean (sd)
anterior cervical angle distribution was observed to
be 109 (18) and 92 (19) across preterm and term
deliveries respectively (p-value <0.003). This
finding was also observed to be comparable to
findings obtained from other studies done by
Dziadosz et al, who showed that the distribution of
cervical length was statistically lower among the
preterm group when compared to term neonates.
(68)

As our objective was to determine the cut
off for UC angle and cervical length in determining
preterm labour, we did ROC analysis to obtain the
sensitivity, specificity, PPV and NPV of CL and
ACA in predicting preterm labour during follow-up
of women. We observed an AUC of 0.741 (0.645 —
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0.793) and 0.764 (0.649 — 0.810) for cervical
length and anterior cervical angle respectively.
Findings from Llo et al, showed that the AUC
obtained from their studies was observed to be
0.67. (67) We also observed that in our study, the
sensitivity, specificity, PPV and NPV of CL was
observed to be 26%, 98%, 41% and 92% in
predicting preterm labour with a cut off of <2.5
cms, This finding was observed to be in line with
findings from Crane et al, who has already
established that preterm deliveries are more
common among mothers who has a previous
history of preterm deliveries. (66)

With

whereas the sensitivity, specificity, PPV
and NPV of ACA was observed to be 86%, 53%,
17% and 96% in predicting preterm labour with a
cut off of >95 degrees, which is again in line with
findings observed by Llobet et al. (67)

VII. CONCLUSION

To conclude, in our study we found that
our study groups were comparable with respect to
baseline characteristics. During the follow up, we
observed that more than half (53%) of the study
participants were belonging to the age group of 25-
30 years, with a mean age of 28.4 (8.3) years. We
observed that around 13% of study participants
encountered a preterm delivery. With respect to the
distribution of outcomes such as uterocervical
angle and cervical length, we observed a cervical
length had a mean distribution of 2.9 (0.7) and 2.2
(0.9) across term and preterm deliveries (p-value
<0.001), whereas anterior cervical angle had 109
(18) and 92 (19) across preterm and term deliveries
respectively (p-value <0.003). ROC analysis
showed that cervical length and anterior cervical
angle had an AUC of 0.741 (0.645 — 0.793) and
0.764 (0.649 — 0.810) respectively.
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