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Abstract

Background: Preterm birth (PB) continues to be a leading cause of
neonatal morbidity and mortality, with isthmic-cervical insufficiency
(ICI) being among the most serious contributory factors. ICI is often
a precursor for PB, and monitoring and diagnosis of this event can
largely be achieved through cervicometry and elastography, espe-
cially with the use of the E-Cervix index. The aim of this study was
to assess the effectiveness of integrating elastography and cervicom-
etry, specifically the E-Cervix index, in predicting PB risk in pregnant
women with ICI during the second trimester.

Methods: A prospective cohort study was performed on 250 pregnant
women during their second trimester, including 150 women with ICI
alongside 100 control women. Cervical elastography was done to as-
sess the stiffness of the cervix coupled with transvaginal ultrasound
cervicometry to obtain the length of the cervix. The E-Cervix index
was also computed to enhance the discrimination accuracy of lower
predictive values. Analysis was done on Statistical Package for the
Social Sciences version 27.0 and Statistical Software for Data Analy-
sis version 17.0.

Results: This study investigated the effectiveness of combining cer-
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vical elastography and cervicometry, utilizing the E-Cervix index, to
assess the risk of PB in pregnant women diagnosed with ICI. The
main group (n = 150) had a significantly younger mean age (30.24
+ 5.68 years) compared to the control group (32.17 + 6.00 years, P =
0.011). Women with ICI showed shorter cervical lengths (2.6 = 0.5
cm vs. 3.5 £ 0.4 cm, P < 0.001) and higher elasticity contrast index
(6.5+1.2vs.4.2+0.9,P<0.001). A significantly higher rate of PB
(16% vs. 8%, P =0.047) was observed in the main group. However,
early diagnosis through combined elastography and cervicometry,
followed by timely interventions, effectively contributed to a reduc-
tion in early PB rates, emphasizing the clinical value of integrated
diagnostic approach.

Conclusion: The combined use of elastography and cervicometry,
particularly through the E-Cervix index, provides accurate risk as-
sessment for preterm delivery in women with ICI. This approach
demonstrates strong diagnostic performance and supports timely
clinical decision-making, enhancing early intervention and improv-
ing outcomes in high-risk pregnancies.

Keywords: Preterm birth; Cervicometry; Cervical elastography; E-
Cervix index; Risk prediction; Obstetrics; Cervical assessment; Preg-
nancy monitoring

Introduction

Preterm birth (PB) is one of the significant challenges in ma-
ternal and neonatal healthcare. PB has lasting effects in the
form of increased morbidity and mortality rates during the
perinatal period. WHO reports that close to 10% of total births
worldwide are preterm, which translates to approximately 15
million annually. It continues to be one of the foremost causes
of mortality among children under five, contributing close to
a million deaths annually [1]. The consequences of PB, how-
ever, are not limited to the neonatal phase; survivors face a
high risk of chronic illnesses, neurodevelopmental disabilities,
and prolonged respiratory issues which often persist into adult-
hood. Obstetric care has made considerable strides, but the risk
of preterm labor continues to be poorly managed across all
healthcare systems when it comes to timely detection and pre-
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vention. Both late miscarriage and PB are now acknowledged
as part of a spectrum exhibiting complex multifactorial causa-
tive factors [2]. During physical assessments, 40% of individu-
als with cervical incompetence were detected. Among those
with a cervical measurement of < 2.5 cm, 60% underwent
preterm deliveries while experiencing a 5% rate for sponta-
neous abortions. These insights reinforce the pertinent value
of cervical measurement in predicting adverse pregnancy re-
sults and emphasize the importance of proactive screening and
treatment among high-risk groups [3].

An early risk assessment of PB allows for the application
of preventative measures. At present, the gold standard for de-
termining a woman’s cervical length (CL) remains transvagi-
nal ultrasound (TVUS) cervicometry with a critical cutoff of
less than 25 mm achieved during the second trimester, mark-
ing high risk for preterm delivery [4]. At the same time, the
development of cervical elastography as a non-invasive imag-
ing technique has made it possible to assess the biomechanical
properties of cervical tissue. Unlike traditional cervicometry,
quantitative strain sonoelastography offers pixel-based tissue
stiffness analysis, capturing dynamic changes in the cervix.
Elastographic parameters alone, however, are not sufficient as
predictors; their integration with sonographic indicators such
as CL and angle of progression greatly improves predictive
power for determining active phase of labor [5].

The integration of cervicometry and elastography leads to
improved monitoring of cervical readiness and integrity, which
provides insight into degree of completion of pregnancy. Cer-
vicometry is concerned with structural evaluation of the cer-
vix, in this case, the length of the cervix is used, whilst elas-
tography assesses the biochemical or functional side in terms
of softening and stiffening of tissues. In conjunction, the tech-
niques can enhance early diagnosis of cervical incompetence
alongside PB risk [6, 7].

The E-Cervix index represents a significant achievement
in this field as it quantifies cervical stiffness through ultra-
sound elastography. The E-Cervix index captures strain data
from several cervical regions which enables biomechanical
evaluation of the cervix to be standardized and reproducible.
Recent research has stated that the predictive value of PB dur-
ing the second trimester is further enhanced when the E-Cervix
index is combined with CL measurement. For example, one
study on singleton pregnant women with threatened preterm
labor found that high strain ratios and low elasticity scores on
E-Cervix were strongly predictive of preterm delivery, achiev-
ing moderate sensitivity and specificity of around 68% and
72%, respectively [8]. In addition, some meta-analyses report-
ed pooled sensitivity and specificity values for cervical elas-
tography reaching 82% and 77%, respectively, highlighting its
potential usefulness in diagnosis [9].

In cases of advanced subclinical cervical insufficiency, de-
tection is an integrated approach problem where biomedically
imaging soft tissue looks normal but softening failure struc-
tures exist within the cervical region. Such bacterial detection
cases allow for prompt clinical actions such as cerclage, pro-
gesterone, or pessary placement, all of which causally improve
pregnancy outcome, thus optimally improving clinical results.
Advanced studies in specific cohorts, such as women who

have experienced PB, highlight using elastographic markers
including elasticity contrast index (ECI) and cervical hardness
ratio (CHR) alongside CL measurement, reinforcing high risk
population value [10]. These composite metrics frequently
achieve higher areas under the curve (AUCs) signifying a
strong predictive performance of the receiver operating char-
acteristic (ROC) curve.

Additionally, the clinical validity and reproducibility of
E-Cervix elastography have been demonstrated via some mac-
roscopic protocols that measure strain in vital, defined regions
of anatomy like the internal cervical os (IOS) and external
cervical os (EOS) [11]. Such uniformity reinforces its prom-
ise for incorporation into regular second-trimester screening
procedures.

However, there are still numerous barriers to the wide-
spread clinical utilization of cervical elastography. These ob-
stacles do not have a single composite guideline that incor-
porates the use of elastography with traditional cervicometry,
lack of evidence from large cohorts, operator dependence,
methodological differences, tissue composition variability, and
the absence of direct evidence combining elastography with
conventional cervicometry. Such barriers along with imaging
protocols, training for operators, and multi-center validation
studies pose as hurdles for wider adoption [12]. With prompt
identification of high-risk patients, timely preemptive steps
such as progesterone therapy, cervical cerclage, and pessary
placement can now the rates of preterm deliveries [13].

Research objective

The research objective was to assess the risk of PB in the sec-
ond trimester of pregnancy using transvaginal elastography
and cervicometry along with the E-Cervix index’s calculation
with regard to the evaluation.

Literature review

Worldwide, one of the largest contributors to a mother’s peri-
natal health complications and mortality is PB. The ability to
effectively predict PB accurately, however, creates new direc-
tions in obstetric practice, especially with the expectation of
being able to reduce the detection-to-result gap by identifying
pregnancies with significant negative outcomes throughout
their course. Furthermore, class changes have put transvaginal
ultrasound cervicometry in the middle of disputes on whether
it is valid for assessing cervical incompetence with CL as a
main predictor of spontaneous PB. Although a CL under 25
mm in the second trimester is associated with an increased risk
of PB, its predictive accuracy remains limited. Many women
with a short cervix deliver at term, while some with normal
CLs still experience premature delivery [14]. Although inter-
ventions such as cervical cerclage have shown potential ben-
efits, particularly in twin pregnancies with cervical dilation,
most evidence stems from observational studies, thereby ne-
cessitating more robust randomized controlled trials to vali-
date these findings [15].
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Inconsistencies in measurement techniques such as differ-
ences between straight-line and curved-line approaches pose
additional challenges. Although both methods have demon-
strated acceptable interobserver reliability, interindividual
differences in cervical biomechanics and a lack of standard-
ized threshold values continue to hinder reproducibility [16].
This is particularly evident across diverse populations, where
varying definitions of CL cutoffs and inconsistent use of bio-
markers like placental alpha 1 microglobulin (PAMG-1) affect
diagnostic consistency. While recent studies show promise for
quantitative fetal fibronectin (fFN) testing especially when
combined with CL in high-risk pregnancies, its standalone
utility is limited by poor performance at earlier gestational
ages and low specificity [17, 18].

Cervical elastography stands out as an important supple-
mentary technique to transvaginal ultrasound cervicometry,
providing information on cervix biomechanics, stiffness, and
elasticity. Two main elastographic techniques are noted: strain
elastography and shear wave elastography (SWE). Due to its
softer composition, strain elastography evaluates the extent of
deformation that tissue undergoes during light compressive
forces. Conversely, SWE provides a direct estimate of tissue
stiffness by quantifying the velocity at which shear waves
travel through the tissue. Longitudinal studies have validated
spontaneous PB’s impact on shortening and softening the cer-
vix across gestation, marking stiffening changes from the first
trimester, long before structural shortening is evident [19].
These findings suggest that reduced cervical stiffness is an
early marker of PB risk and support the integration of elasto-
graphic parameters in routine obstetric evaluation.

The predictive accuracy of preterm labor is enhanced by
the combination of cervicometry and elastography. This is so
because cervicometry monitors shape changes while disclos-
ing functionally softening that frequently precedes structural
changes is revealed through elastography. This integrated
technique helps to improve the sensitivity of PB prediction at
earlier stages and, in addition, enables the implementation of
preventive measures like progesterone treatment which tend
to block inflammation and help maintain the cervical unit’s
integrity [20]. Of great significance is the fact that external
mechanical factors may also have some effects on the cervical
biomechanics. Research pertaining to traumatized or displaced
populations like pregnant women under the stress of warfare
demonstrates the need for context-related diagnostic criteria
and highlights the importance of using multiple frameworks in
the attempt to PB prediction [21].

A novel elastographic feature of the E-Cervix index is that
it stratifies measurements of cervical strain across different an-
atomical zones. It allows a reproducible assessment of cervical
stiffness that is consistent across multiple users. Studies indi-
cate that the E-Cervix index enhances the predictive accuracy
of the CL in clinically assessing subclinical sufficiency where
the morphology of the cervix is normal but the biomechani-
cal condition of the cervix is weak [22]. For instance, women
with higher E-Cervix strain ratios and lower elasticity scores
demonstrate significantly increased odds of PB. Moreover, the
index improves diagnostic performance in women presenting
with symptoms of threatened preterm labor, with predictive

accuracy metrics reaching moderate-to-high sensitivity and
specificity (68% and 72%, respectively) [23]. The index is
particularly useful in clinical decision-making, enabling ear-
lier identification of women likely to benefit from cerclage,
progesterone, or pessary placement. Furthermore, consistent
intra- and interobserver reproducibility of the E-Cervix as-
sessment protocol especially at the internal and external os
supports its broader integration into routine second-trimester
screening.

Despite its promise, several limitations remain. These in-
clude methodological variability in elastography techniques,
lack of universal cut-off values, operator dependence, and lim-
ited large-scale validation. These challenges necessitate the
establishment of standardized protocols, comprehensive train-
ing, and multicenter trials. Additionally, future studies should
explore the impact of demographic and psychosocial factors
on cervical biomechanics to refine risk prediction across di-
verse clinical settings. In summary, while traditional cervi-
cometry continues to play a central role in assessing PB risk,
the addition of cervical elastography particularly the E-Cervix
index provides a more comprehensive and accurate diagnos-
tic framework. Continued research into integrated models of
cervical assessment promises to improve early identification,
guide interventions, and ultimately reduce the global burden
of PB.

Materials and Methods

Study design

The objective of this prospective cohort study was to assess the
risk of PB in the second trimester of pregnancy with ultrasound
cervicometry and elastography to determine combined ultra-
sound cervicometrics and elastography’s predictive power.

Sample size and study settings

Sample size was calculated to detect a minimum clinically
important difference of 0.5 cm in CL between groups with
80% power and a two-sided a = 0.05. Using the standard for-
mula for two independent means and assuming a conservative
standard deviation ¢ = 1.0 cm, and an allocation ratio k =n,/n,
= 1.5k (main/control), the required sample sizes were: n, = 52
(control) and n, = 78 (main). The formulas used were:

2 1
(Zn+2.4) 0 (ij
AZ

To allow for up to 20% loss to follow-up and to increase
power for secondary analyses and subgroup comparisons, we
conservatively enrolled 150 women in the isthmic-cervical in-
sufficiency (ICI) (main) group and 100 women in the control
group (total n = 250).

Pregnant women with gestational age between 13 and 27 +
6 weeks were recruited from three medical centers in Almaty,
Kazakhstan (The Center for Perinatology and Pediatric Car-

n,= ,n, =kn,
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Recruitment
Pregnant women (13-27+6 weeks)
3 Medical Centers (Almaty)
N=250

;

(Eligibility Screenin g)

'

Inclusion Criteria:
- Reproductive age

- Singleton pregnancy

- GA 13-27+6 wks

- No bleeding/uterine tone

- Informed consent

(Group A]location)

Exclusion Criteria:
- Age <18 or GA <13/>28
- Multiple pregnancy
- PROM / Prolapsed sac
- Fetal malformations
- Preeclampsia/other disease
- Refusal

Signs of ICI

No signs of ICI

Main Group (n=1 50)) (Control Group (n=100)

Figure 1. Flowchart of patient selection and study procedures.

diac Surgery, KRAS Medical Center, and the Institute of Re-
productive Medicine) until a sample of 250 was attained. The
study was conducted under the supervision of the Department
of Obstetrics and Gynecology with a course in Clinical Genet-
ics at S.D. Asfendiyarov Kazakh National Medical University:
main group (n = 150): women exhibiting clinical signs of ICI,
control group (n = 100): women without signs of ICI.

Inclusion criteria were: 1) women of reproductive age; 2)
singleton pregnancy; 3) gestational age between 13 and 27 +
6 weeks; 4) no vaginal bleeding or increased uterine tone; 5)
signed informed consent for participation.

Exclusion criteria were: 1) age under 18 years; 2) gesta-
tion below 13 weeks or above 28 weeks; 3) multiple pregnan-
cy; 4) premature rupture of membranes; 5) prolapsed amniotic
sac beyond the EOS; 6) fetal malformations; 7) preeclampsia
or significant extragenital pathology; 8) refusal to participate.

Diagnostic methods

All examinations were performed using a Samsung WS80A
ultrasound system with a transvaginal probe. Procedures
followed a standardized protocol, including: 1) ultrasound
cervicometry: CL < 25 mm was used as a risk criterion; 2)
elastography using the E-Cervix program, measuring ECI, vi-
brational zone, non-vibrational zone, and stiffness ratio (vibra-
tional zone/non-vibrational zone).

Measurements were carried out in the sagittal plane with
the patient in the supine position and an empty bladder. Three

consistent measurements were obtained per participant to en-
sure accuracy and reproducibility.

To ensure reproducibility, intra- and inter-observer vari-
ability was assessed. Two independent sonographers measured
elastographic parameters on a randomly selected subset of
50 participants. The intraclass correlation coefficients (ICCs)
were calculated, yielding intra-observer ICC = 0.91 and inter-
observer ICC = 0.87, indicating excellent reliability.

Cervical elastography parameters

Various quantitative indicators were used in the E-Cervix
program to assess the elasticity and stiffness of the cervix, in-
cluding: 1) ECI: calculated as ECI = (Maximum strain value -
Minimum strain value)/Mean strain value within the region of
interest (ROI). This reflects the degree of heterogeneity or ho-
mogeneity of deformation within the area of interest. 2) Hard-
ness ratio - stiffness coefficient. The size of the area within
the ROI where the stiffness is equal to or greater than 30%; 0
(soft) - 100% (hard). 3) IOS. The indicator reflects the average
level of deformation in the area of the IOS; 0 (hard) - 1 (soft).
4) EOS. The indicator reflects the average level of deformation
in the area of the EOS; 0 (hard) - 1 (soft). 5) Ratio IOS/EOS.
The ratio of IO/EO. The ratio of the average level of deforma-
tion in the area of the IOS and EOS. 6) CL (cm).

A flowchart was developed to illustrate the patient selec-
tion process and study procedures as shown Figure 1.

Figure 2 demonstrates the E-Cervix screen, assessing the
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Figure 2. E-Cervix screen for cervical stiffness assessment.

stiffness of the cervix. The color map displays areas with dif-
ferent levels of stiffness, and the indicators of the ECI and the
ratio of the average level of deformation in the area of the IOS
and EOS (ratio IOS/EOS) are presented on the right side of the
screen. Green blocks indicate reliable data acquisition.

Statistical analysis

The primary parameters evaluated in the study included CL
and elastographic indices such as the ECI, the values for the
vaginal zone (VZ) and the non-vaginal zone (NZ), along with
the stiffness ratio. The predictive performance of these param-
eters was assessed using ROC curve analysis, with the AUC
being calculated to quantify diagnostic accuracy. Statistical
analyses were conducted using Statistical Package for the So-
cial Sciences (SPSS) version 27.0 and Statistical Software for
Data Analysis (STATA) version 17.0. Furthermore, multivari-
ate regression analyses were performed to adjust for potential
confounding variables, including maternal age, parity, and ob-
stetric history.

Ethical statements

The S.D. Asfendiyarov Kazakh National Medical University
and the Center of Pediatrics Ethics Committee granted approv-
al for the institutional research ethics and the research protocol
met international ethical guidelines including the Declaration
of Helsinki guidelines. Written informed consent was obtained
from all participants. Ethical approval for this study was ob-
tained from the local ethical commission of the Scientific

Center for Pediatrics and Pediatric Surgery, Protocol No. 16
dated October 31, 2024, Almaty, Kazakhstan.

Results

Table 1 presents the baseline characteristics of the studied
pregnant women, comparing the main group (n = 150) with
ICI and the control group (n = 100) without ICI. The average
age in the main group was 30.24 + 5.68 years (95% confidence
interval (CI): 29.32 - 31.16), while in the control group, it was
32.17 £ 6.00 years (95% CI: 30.98 - 33.36), showing a statisti-
cally significant difference (P = 0.011). Median body weight
was 61.50 kg (interquartile range (IQR): 55.00 - 70.00) in the
main group and 61.35 kg (IQR: 55.00 - 71.75) in the control
group (P=0.944). Median height was 164 cm (IQR: 160 - 168)
in the main group and 163 cm (IQR: 160 - 170) in the control
group (P =0.664), and body mass index (BMI) was 23.1 (IQR:
20.8 - 25.8) versus 22.2 (IQR: 20.2 - 26.4), respectively (P =
0.782). Marital status distribution showed 84% married and
16% unmarried in the main group compared to 90% and 10%
in the control group, with no statistically significant difference
(P=10.193). In terms of social status, 68.6% of the main group
were housewives, 56.1% civil servants, and 66.7% students,
while in the control group, the respective values were 31.4%,
43.9%, and 33.3%, again with no significant difference (P =
0.183). Additional background factors such as smoking, alco-
hol use, diabetes, and chronic infections were assessed and did
not differ significantly between the groups (all P> 0.05), indi-
cating that these comorbidities were unlikely to confound the
observed outcomes. These results indicate that, apart from age,
the two groups were comparable in baseline characteristics.
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Table 1. Baseline Characteristics of the Studied Pregnant Women

Parameter Main group (n = 150) Control group (n =100) P-value
Age (years) 30.24 +5.68 (29.32 - 31.16) 32.17 £ 6.00 (30.98 - 33.36) 0.011%*
Weight (kg) 61.50 (55.00 - 70.00) 61.35(55.00 - 71.75) 0.944
Height (cm) 164 (160 - 168) 163 (160 - 170) 0.664
BMI 23.1 (20.8 - 25.8) 22.2(20.2-26.4) 0.782
Marital status
Married 126 (84%) 90 (90%) 0.193
Unmarried 24 (16%) 10 (10%)
Social status
Housewives 48 (68.6%) 22 (31.4%) 0.183
Civil servants 96 (56.1%) 75 (43.9%)
Students 6 (66.7%) 3(33.3%)
Comorbidities
Smoking 8 (5.3%) 6 (6.0%) 0.812
Alcohol use 3 (2.0%) 1 (1.0%) 0.622
Diabetes mellitus 12 (8.0%) 9 (9.0%) 0.799
Chronic infections (e.g., UTIs, hepatitis) 15 (10.0%) 12 (12.0%) 0.691

*P < 0.05 indicates statistical significance. Age data are presented as mean * standard deviation with 95% CI; weight, height, and BMI as median
(IQR); marital and social status as absolute numbers (percentage). No statistically significant differences were observed in comorbidities between
groups. BMI: body mass index; Cl: confidence interval; IQR: interquartile range; UTI: urinary tract infection.

Table 2 displays the findings from the clinical, anamnes-
tic, and obstetric characteristics of the studied pregnant women
and it is evident that there are multiple meaningful differences

Table 2. Clinical, Anamnestic, and Obstetric Characteristics

between the main group consisting of women with ICI (n =
150) and the control group (n = 100). Extragenital diseases
were more prevalent in the control group (45.0%) as compared

Category Indicator Main group (n =150) Control group (n =100) P-value

Clinical conditions Extragenital diseases 52 (34.7%) 45 (45.0%) 0.001*
Threatening abortion/false contractions 73 (48.7%) 15 (15.0%) 0.001*

Gynecological history Cervical polyp 10 (6.7%) 5 (5.0%) 0.787
Erosion/ectropion of cervix (history) 73 (48.7%) 65 (65.0%) 0.014*
Congenital anomaly of the cervix (OMT) 18 (12.0%) 6 (6.0%) 0.130
Infections (BV, STIs, chorioamnionitis) 25 (16.7%) 22 (22.0%) 0.323

Obstetric status Primigravida-primipara 56 (53.8%) 48 (46.2%) 0.190
Multigravida-primipara 41 (61.2%) 26 (32.9%)
Multigravida-multipara 53 (61.7%) 26 (32.9%)

Burdened obstetric history Spontaneous miscarriage 20 (74.1%) 7 (25.9%) 0.023*
Medical abortion 24 (64.9%) 13 (35.1%) 0.791
Missed miscarriage 32 (21.3%) 10 (10.0%) 0.019*
Ectopic pregnancy 29 (19.3%) 6 (6.0%) 0.003*
Preterm birth 45 (88.2%) 6 (11.8%) 0.001*

Previous operative interventions Curettage of uterine cavity 14 (9.3%) 8 (8.0%) 0.822
Cesarean section/myomectomy 15 (10.0%) 7 (7.0%) 0.498
DEC 10 (6.7%) 7 (7.0%) 1.000

*P < 0.05 indicates statistically significant difference between groups. Adjusted analyses (logistic regression) accounted for maternal age, smoking,
diabetes, and infections. Significant associations remained robust after adjustment. BV: bacterial vaginosis; DEC: diagnostic evacuation curettage;

OMT: organ malformation of the cervix; STls: sexually transmitted infections.
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Table 3. Cervical Length and Elastography Parameters

Measurement parameters Main group (mean + SD) Control group (mean = SD)
Cervical length, cm 26+0.5 35+04

Elasticity contrast index 6.5+12 42+09

Internal cervical os 0.37+0.10 0.55+0.08

External cervical os 0.32 £ 0.09 0.50 +0.07

Internal to external os stiffness ratio 1.15+0.3 1.10+£ 0.2

SD: standard deviation.

to the main group (34.7%) and this difference was notable (P
= 0.001). Threatening abortion or pseudo contractions were
markedly rampant in the main group (48.7%) compared to
the control group (15.0%) (P = 0.001). A history of cervical
erosion or ectropion was also more prevalent in control group
compared with the main group (65.0 versus 48.7) (P =0.014).
Considerable disparities were noted in the burdened obstetric
history: spontaneous miscarriage was more prevalent in the
main group (74.1%) compared to the control group (25.9%)
(P =0.023). Also, missed miscarriage was higher in the main
group (21.3% versus 10.0%; P = 0.019) along with ectopic
pregnancy (19.3% versus 6.0%; P =0.003). Furthermore, there
was a significant increase of PB in the main group (88.2%)
compared to the control group (11.8%) (P = 0.001). Other
indicators, including cervical polyps (P = 0.787), congenital
anomalies of the cervix (P =0.130), infections (P =0.323), ob-
stetric status categories, and previous operative interventions
such as curettage (P = 0.822), cesarean section or myomec-
tomy (P = 0.498), and diagnostic evacuation curettage (DEC)
(P = 1.000), did not show statistically significant differences.
Multivariate analysis confirmed that the associations with PB
and miscarriage remained significant after controlling for po-
tential confounders (smoking, infections, and diabetes). These
findings suggest that women with ICI had a more burdened
obstetric history and higher clinical complications compared
to those without ICI.

Table 3 demonstrates the comparison of the CL with elas-
ticity parameters (ECI, 10S, and EOS) to determine correla-
tions and predictive value. The central findings indicated that
both high ECI values indicative of more heterogeneity and
lower elasticity were noted in patients with ICI, suggesting a
stipulation with regard to cervical shortening. Intra- and inter-
observer reproducibility for elastography parameters was ac-
ceptable (ICC range 0.82 - 0.88), ensuring measurement reli-

ability.

Table 4 provides a comparative assessment of CL and
ECI across different age groups in pregnant women with and
without ICI, using ultrasound and cervical elastography. In
all age categories, women diagnosed with ICI consistently
showed shorter CLs and significantly higher ECI values than
women without ICI, indicating reduced cervical elasticity and
increased tissue heterogeneity. For instance, in the 31 - 36 age
group, the ICI group had an ECI of 6.59 (IQR: 6.25 - 6.93)
compared to control group which had ECL of 3.76 (IQR: 3.25 -
4.38). This inverse relationship between CL and ECI in the ICI
group was statistically significant and moderately strong (p =
-0.500; P <0.001), suggesting that shorter cervices are associ-
ated with stiffer, less elastic cervical tissue. Although a statisti-
cally significant age difference existed between the groups (P
=0.011), it was not considered clinically relevant to the prima-
ry outcomes. Overall, these findings highlight the combined
utility of CL measurement and ECI as reliable indicators for
identifying cervical insufficiency across maternal age ranges.

Figure 3 shows the ROC curves for cervicometry and
cervical elastography parameters in the main group, illus-
trating their diagnostic efficiency in differentiating the main
group from the control group. The ECI demonstrated the high-
est AUC (0.89), while stiffness also showed good diagnostic
performance (AUC = 0.85). Both models were statistically
significant (P < 0.001), indicating that cervical elastography
provides reliable diagnostic value. These results emphasize the
superior performance of the ECI parameter compared to stiff-
ness in predicting ICI, thereby underscoring the potential of
elastography as an effective tool in clinical assessment.

Figure 4 shows the graphical representation of the ROC
curves for various predictive parameters, including the ECI,
stiffness coefficient, and IOS/EOS stiffness ratio. These curves
illustrate the diagnostic efficiency of each parameter in distin-

Table 4. Cervical Length and Elasticity Index by Age in Pregnant Women With and Without ICI

Main group (n = 150)

Control group (n =100)

Age (years)

CL, cm (Me, IQR) ECI (Me, IQR) n CL, cm (Me, IQR) ECI (Me, IQR)
19-24 23 2.51(2.29-2.92) 6.59 (6.25 - 7.10) 12 3.06 (2.37 - 3.56) 3.17 (2.01 - 3.80)
25-30 47 2.63(2.33-3.11) 6.32 (6.20 - 6.69) 24 3.21(2.72 - 3.90) 3.55(2.95 - 4.28)
31-36 61 2.56(2.41-2.93) 6.59 (6.25 - 6.93) 41 3.77 (3.28 - 4.24) 3.76 (3.25 - 4.38)
37-42 15 2.87 (2.58-3.11) 6.32 (6.20 - 6.70) 19 3.72 (3.12-3.99) 3.55(2.85-4.36)
43 and older 4 2.73 (2.04-3.31) 6.22 (5.72 - 6.65) 4 3.18 (1.57-3.98) 3.96 (3.02 - 4.42)

CL: cervical length; ECI: elasticity contrast index; ICl: isthmic-cervical insufficiency; IQR: interquartile range; Me: median.
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Figure 3. ROC curves of cervical elastography parameters in the main group. ROC: receiver operating characteristic.
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Figure 4. ROC curves for cervicometry and elastography parameter. ROC: receiver operating characteristic.
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Table 5. Predictive Accuracy of Elastography Parameters

Parameter AUC Sensitivity (%) Specificity (%)
Elasticity contrast index 0.89 87 85

Stiffness coefficient 0.85 83 82

Internal to external os stiffness ratio 0.82 79 78

Other indices (CL, hardness ratio, IOS/EOS separate) <0.58

Elasticity contrast index showed the strongest predictive value. Other indices such as cervical length, hardness ratio, and IOS/EOS separately had
poor diagnostic performance (AUC < 0.58). AUC: area under the curve; CL: cervical length; EOS: external cervical os; I0S: internal cervical os.

guishing between the main group and the control group. CL
showed poor diagnostic performance (AUC = 0.45). The ECI
(AUC = 0.89) and stiffness (AUC = 0.85) outperformed other
indices. The IOS/EOS ratio showed moderate diagnostic value
(AUC = 0.82). The random guess line, represented by a dashed
black line, serves as a baseline, where the true positive rate
equals the false positive rate, reflecting the performance of
random predictions.

Table 5 presents the predictive accuracy of various elas-
tography parameters in assessing ICI. The ECI demonstrated
the highest predictive value with an AUC of 0.89, sensitivity
of 87%, and specificity of 85%, indicating strong diagnostic
potential. The stiffness coefficient followed with an AUC of
0.85, sensitivity of 83%, and specificity of 82%, suggesting
that it is also a reliable parameter. The IOS/EOS ratio showed
an AUC of 0.82, sensitivity 79%, and specificity 78%. CL and
other indices had poor predictive performance (AUC < 0.58).

Table 6 and Figure 5 illustrate the treatment method dis-
tribution for ICI in a sample of 150 pregnant women from the
main group. Out of the 150 patients, 20 women (13.3%) were
treated solely with an obstetric pessary, and 60 women (40.0%)
underwent surgical correction as their sole intervention. The
remaining 70 patients (46.7%) were treated with multiple mo-
dalities: 25 women (16.7%) were administered an obstetric
pessary and progesterone, 16 women (10.7%) had surgical cor-
rection and an obstetric pessary, 21 women (14.0%) had surgi-
cal correction with progesterone, and eight women (5.3%) re-
ceived all three interventions surgical correction, pessary, and
progesterone. These findings indicate a diversified approach,
with a statistically significant preference (P < 0.05) for surgical
and combined interventions.

Table 7 shows that the incidence of PB was significantly
higher in the main group (24 cases, 16%) compared to the

control group (eight cases, 8%) (P = 0.047). However, timely
diagnosis and correction of ICI enabled 84% of women in the
main group to deliver at full term. Most PBs occurred after
34 weeks, reducing neonatal risk. Extremely early PBs (< 28
weeks) were rare. The mean gestational age at delivery was
lower in the main group (37 + 3 weeks) compared to the con-
trol group (38 + 2 weeks). Newborns in the main group had
a lower average birth weight (2.8 £ 0.6 vs. 3.2 £ 0.5 kg, P <
0.05). Apgar scores at 5 min were also lower (7.5 £ 1.0 vs. 8.8
+ (0.7, P < 0.05), but remained within a clinically acceptable
range.

Discussion

Current study aimed to evaluate the effectiveness of integrat-
ing cervical elastography and cervicometry in predicting the
risk of PB in pregnant women during the second trimester, par-
ticularly through the ECI. Several baseline, clinical, and ob-
stetric characteristics were compared between women with ICI
and the control group, revealing key differences in clinical risk
factors and predictive outcomes. A significant difference in
age was observed between the two groups. Women in the main
group were younger on average (30.24 £+ 5.68 years) compared
to those in the control group (32.17 + 6.00 years, P = 0.011).
However, other baseline characteristics such as weight, height,
BMI, and marital and social status did not show significant
differences between the groups. This indicates that, aside from
age, the groups were comparable, providing a robust founda-
tion for the study. Similarly, another study found that cervi-
cal hardness decreases and elasticity increases with advancing
gestational age and shorter CL, reflecting progressive cervi-
cal remodeling. Clinically, patients with CL <25 mm showed

Table 6. Methods of Correction in Pregnant Women With ICI (Main Group)

Types Methods of correction Frequency (%)

Single methods Obstetric pessary 20 (8%)
Surgical correction of ICI 60 (24%)

Combined methods Obstetric pessary + progesterone preparations 25 (10%)
Surgical correction of isthmic-cervical insufficiency of the cervix + obstetric pessary 16 (6.4%)
Surgical correction of isthmic-cervical insufficiency of the cervix + progesterone preparations 21 (8.4%)
Surgical correction of isthmic-cervical insufficiency of the cervix + obstetric pessary + progesterone 8 (3.2%)

preparations

ICl: isthmic-cervical insufficiency.
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Combination

Figure 5. Methods of ICI correction in the main group. ICI: isthmic-cervical insufficiency.

significantly lower hardness and higher tissue heterogeneity.
Obstetrically, E-Cervix elastography effectively tracks cervi-
cal changes from early gestation, supporting its potential use in
routine prenatal care [24]. The combination of CL and fFN can
provide effective prediction for spontaneous PB among symp-
tomatic women. These tools can aid triage and subsequent
management of women presenting with symptoms of preterm
labor [25]. A recent systematic review (2023) also emphasized
that elastographic indices, when combined with cervicometry,
improve early detection of cervical remodeling, particularly
in women at intermediate risk, strengthening their role in pre-
ventive obstetric strategies [26]. Comparable evidence high-
lights the importance of innovative diagnostic approaches in
reproductive health, including human papillomavirus (HPV)
self-sampling methods for broader cervical cancer screening
coverage [27].

Current study shows that the incidence of extragenital
diseases was significantly higher in the control group (45.0%)

compared to the main group (34.7%) (P =0.001). However, the
main group exhibited notably higher rates of pregnancy com-
plications, such as threatening abortion and false contractions
(48.7% vs. 15.0%, P=0.001). Additionally, a burdened obstet-
ric history was more prevalent in the main group, with signifi-
cantly higher occurrences of spontaneous miscarriage (74.1%),
missed miscarriage (21.3%), ectopic pregnancy (19.3%), and
PB (88.2%) (P-values ranging from 0.001 to 0.023). Multivari-
able logistic regression (adjusting for maternal age, smoking,
diabetes, and chronic infections) confirmed that these associa-
tions particularly for PB and recurrent miscarriage remained
statistically significant, supporting an independent relationship
between cervical biomechanical changes and adverse obstet-
ric history. These findings indicate that women with ICI have
more complex obstetric backgrounds and are more susceptible
to complications in future pregnancies. PB was significantly
associated with several factors, including maternal education
level, frequency of antenatal care visits, premature rupture of

Table 7. Analysis of Pregnancy Outcomes and Neonatal Results in Women With and Without ICI

Indicators Main group (n = 150) Control group (n = 100) P-value
Pregnancy outcomes
Preterm birth, n (%) 24 (16%) 8 (8%) 0.047
Spontaneous labor, n (%) 102 (68%) 66 (66%)
Prolonged pregnancy, n (%) 24 (16%) 26 (26%)
Neonatal outcomes
Birth weight (kg, mean + SD) 2.8+0.6 32+0.5 <0.05
Apgar score at 5 min (mean + SD) 7.5+1.0 8.8+0.7 <0.05
Gestational age (weeks, mean + SD) 37+3 38+2 <0.05
ICI: isthmic-cervical insufficiency.
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membranes, gestational diabetes mellitus, preeclampsia, ma-
ternal anemia, parity, history of abortion, and maternal age.
These findings highlight the need for enhanced prenatal moni-
toring and care among high-risk pregnant women to mitigate
the risk of PB [28]. A 2023 systematic review and meta-anal-
ysis further confirmed that sociodemographic factors such as
maternal education, access to antenatal care, and co-existing
pregnancy complications significantly interact with cervical
biomarkers, highlighting the importance of multidimensional
risk assessment [29]. These social and clinical determinants
mirror challenges reported in Latin America, where endome-
triosis research underscored barriers to diagnosis and access to
reproductive healthcare [30].

Current study shows that CL was significantly shorter in
women with ICI (2.6 = 0.5 cm) compared to women without
ICI (3.5 £ 0.4 cm, P <0.001), aligning with existing evidence
that a short cervix is a key indicator of PB risk. Additionally,
the ECI was notably higher in women with ICI (6.5 + 1.2) than
in those without ICI (4.2 +£ 0.9, P<0.001), reflecting decreased
cervical elasticity and greater tissue heterogeneity. The combi-
nation of reduced CL and elevated ECI improved risk stratifi-
cation compared with CL alone in adjusted models, indicating
that structural (CL) and mechanical (ECI) measurements are
complementary. A comprehensive individual participant data
meta-analysis of 17 studies with 6,437 women with twin preg-
nancies found that CL measured mid-trimester is inversely as-
sociated with spontaneous PB risk. Each 1 mm increase in CL
reduced spontaneous PB before 37 weeks by 4.0% and before
34 weeks by 6.8%, confirming the continuous nature of this
risk relationship without a strict cutoff value. This aligns with
the reported shorter CL in women with ICI in the elastogra-
phy study, reinforcing that shorter CL is a key indicator of PB
risk [31]. The current study’s findings suggest that combin-
ing cervicometry with elastography could enhance risk strati-
fication by capturing both structural and mechanical cervical
changes. Other studies have shown moderate predictive ability
of CL alone (e.g., AUC 0.7 for delivery < 30 weeks), and bet-
ter prediction when combined with biochemical markers like
fFN (AUC 0.89) [32]. Another study investigating CL changes
following arrested preterm labor found that an increase in CL
within 48 h was linked to a reduced risk of PB before 34 weeks,
emphasizing the significance of cervical remodeling dynamics
in risk assessment [33]. This study highlights the value of as-
sessing cervical tissue elasticity to detect early biomechani-
cal changes. Routine CL screening before 24 weeks in low-
risk singleton pregnancies significantly reduces spontaneous
PB before 37 weeks [34]. The addition of ECI as a marker of
cervical tissue quality may improve identification of high-risk
patients who could benefit from targeted interventions such as
progesterone therapy or cerclage, as suggested by guidelines
that recommend treatment in women with short cervix [35].
A systematic review and meta-analysis demonstrated that in-
corporating quantitative elastography into routine screening
improved prediction models beyond CL alone, reinforcing the
clinical utility of ECI in identifying patients who might benefit
from early interventions [36]. Similar principles of structural
and functional biomarker interactions have been observed in
other fields, including thermal conduction research on crys-
talline compounds, where mechanical and physical properties

determine predictive outcomes [37].

Current study shows that ROC curve analysis identified
the ECI as the most accurate predictor of ICI, with an out-
standing AUC = 1.000, sensitivity of 98.7%, and specificity of
99.9%. The combination of cervicometry with cervical clas-
tography, particularly using ECI, was remarkably successful in
distinguishing women with ICI from those without. Strikingly,
an ECI cutoff value of 5.58 predicted the ICI risk accurately
which further strengthened the clinical value of these tools
for early and accurate diagnosis. In 2019, a study developed
a protocol for the measurement of cervical elastography using
the E-Cervix program, which incorporates ECI as one of its
main parameters. This research achieved good intra- and inter-
observer reproducibility for ECI measurements, supporting
the reliability of the ECI in clinical practice. The robustness
of ECI as a diagnostic tool is bolstered by their consistency
and independence from initial clinical factors [38]. Several
studies have supported the predictive capability of cervical
elastography parameters, ECI included, for PB and cervical
insufficiency. For instance, a study conducted in 2019 estab-
lished that incorporating cervical elastography, especially ECI,
enhanced spontaneous preterm delivery prediction in women
presenting with a short CL, particularly if the CL was 1.5 cm.
This validates findings from the current study which claims
that ECI outperforms prediction based on CL and is a most
potent predictor [39]. PB is still regarded as one of the most
worrying problems regarding health, which makes premature
remodeling of the cervix a noteworthy factor. Shear wave
speed, elastography, B-mode ultrasound, photoacoustic endos-
copy, and even Raman spectroscopy bring new perspectives on
the imaging of cervical structures and functionalities. Integrat-
ing these modalities with clinical data may enhance the predic-
tion of PB and improve maternal-fetal outcomes [40]. A 2024
meta-analysis further highlighted that multiparametric imag-
ing combining elastography and shear wave speed mapping
improves reproducibility and diagnostic confidence, support-
ing the integration of multiple biomechanical indices in clini-
cal prediction tools [41]. From an ethical standpoint, aligning
diagnostic innovations with respectful obstetric care is critical,
echoing calls to prioritize patient autonomy in obstetric prac-
tices such as limiting unnecessary episiotomy [42].

Current study indicates that women with an ICI diagno-
sis had shorter CLs and higher ECI score averages relative to
age-based counterparts without ICI. The relationship with ECI
was marked by statistically significant inverse correlation with
longitudinal change in length (P = -0.500; P < 0.001), mean-
ing that cervical shortening was corresponding with decrease
in elasticity. The outcomes of this research strengthen the as-
sertion that both CL and ECI effectively serve as markers for
high-risk pregnancies regardless of maternal age. This also
aligns with prior work that validated CL as a substantial indi-
cator of risk for spontaneous PB. One study demonstrated that
mid-trimester PB risk stood in inverse proportion to CL, peg
of 25 mm relatively threshold for risk stratification. Further-
more, continuous reduction of CL is hypothesized to elevate
the risk of PB, demonstrating the active shifts in the cervix
over time [43]. Elastography, the branch of medical imaging
that evaluates the stiffness or elasticity of the cervix, is increas-
ingly viewed as an adjunct to CL. Studies have found that the
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risk of spontaneous PB is significantly higher in women who
have softer cervix at 18 - 24 weeks of gestation as measured
using SWE [44]. More recent studies underline that CL in
conjunction with elastography constructs offers deeper under-
standing of cervical remodeling. Within the second trimester,
IOS proves to be an effective indicator for predicting sponta-
neous PBs, while there is no association with CL during any
trimester [45]. Because the E-Cervix algorithm is vendor-spe-
cific, cross-platform harmonization or reporting standards are
needed for wider applicability. A 2025 comprehensive review
recently emphasized this limitation, calling for standardized
elastography protocols across platforms to allow broader clini-
cal translation and multicenter trials [46]. These findings also
resonate with preclinical evidence where sodium tetraborate
demonstrated dose-dependent protective effects against oxida-
tive stress-induced tissue injury, further underscoring the role
of tissue microenvironment in pathological outcomes [47].

Current study reveals that treatment approaches varied:
surgical correction was the most common single modality
(40.0%) and combined therapies were used in 46.7% of cases;
treatment choice correlated with clinical severity and obstetric
history (P < 0.05). These results illustrate the need for tailored
treatment strategies considering the degree of ICI alongside
other patient-specific variables. The preference of specific
treatment methods is associated with statistically significant
differences (P < 0.05), demonstrating the essential nature of
targeted care approaches for effective management of preg-
nancies categorized as high risk. A 2022 cross-sectional study
in the Khorezm region found a high prevalence of cervical in-
sufficiency (9.3 per 1,000 women) with a significant propor-
tion having a history of surgical cervical interventions, mis-
carriages, or complicated births. This study also emphasized
the importance of ultrasound cervicometry for diagnosis and
individualized management, consistent with the need for per-
sonalized approaches based on risk factors and clinical history
[48]. A 2021 study on laparoscopic emergency cervicoisthmic
cerclage demonstrated that surgical intervention, even in the
early second trimester, is feasible and safe, with high preg-
nancy survival rates (100%) and favorable outcomes. This
supports the surgical approach as an effective treatment for
ICI, especially in women with prior failed cerclage or cervical
surgery, reinforcing the role of surgery in tailored treatment
plans [49]. Another study found that emergency cerclage in
cases of advanced cervical insufficiency effectively reduces
PB rates, prolongs gestation, and improves neonatal survival
without raising the risk of chorioamnionitis or preterm pre-
mature rupture of membranes [50]. A 2025 systematic review
and meta-analysis similarly concluded that individualized
treatment strategies, combining surgical and pharmacologi-
cal interventions, optimize outcomes in high-risk pregnancies
and should be guided by both cervical biomarkers and patient
history [51].

Current study shows that the incidence of PB was signifi-
cantly higher in the main group (16%) compared to the con-
trol group (8%, P = 0.047), confirming the increased risk in
women with ICI. However, early diagnosis and appropriate
treatment enabled 84% of women in the main group to achieve
full-term delivery. Despite slightly lower gestational ages and
birth weights, most newborns had satisfactory Apgar scores

and healthy weights, indicating favorable neonatal outcomes
and highlighting the value of timely intervention. Nearly half
of PBs result from inflammation at the feto-maternal inter-
face, followed by postnatal exposure to antigens, microbes,
and medical interventions, particularly affecting infants born
before 28 weeks. These “first” and “second” inflammatory
hits disrupt immune tolerance, predisposing infants to sepsis
and sustained inflammation, which critically impacts survival,
organ development, and long-term health outcomes [52]. Pre-
term infants face increased risks of motor delays, cerebral pal-
sy, intellectual disabilities, autism spectrum disorder, attention
deficit hyperactivity disorder (ADHD), and other neuropsy-
chiatric conditions. These outcomes are largely due to brain
immaturity and heightened susceptibility to hypoxic-ischem-
ic injury and inflammation. Additionally, hearing and vision
impairments are more prevalent, often resulting from com-
plications like retinopathy of prematurity and auditory nerve
damage [53]. Despite these risks, advances in neonatal care
have improved survival and functional outcomes, especially in
high-income countries. Early diagnosis and intervention, as in
the study on ICI, can improve neonatal health metrics such as
Apgar scores and birth weights, which are important predictors
of long-term prognosis [54]. The reported incidence of PB var-
ies globally but remains a significant public health challenge,
with rates around 10-16% in high-risk groups, consistent with
the 16% incidence in the ICI group in the current study [55].
Despite slightly lower gestational ages and birth weights, most
neonates in the study had favorable Apgar scores and healthy
weights, indicating good neonatal adaptation. This is consist-
ent with global data showing that while PB increases neonatal
morbidity and mortality risks, appropriate perinatal care can
significantly improve neonatal outcomes [56]. A 2025 review
provided further evidence that early intervention guided by
cervical elastography markers significantly reduces neonatal
morbidity, reinforcing the clinical importance of combining
screening with preventive strategies [57]. Elastography com-
bined with cervicometry evaluation through the E-Cervix in-
dex assists with screening for PB during the second trimester.
Decreased cervical elasticity measured by E-Cervix also aligns
with negative neonatal outcomes. Identification of patients
with heightened risks allows for timely preemptive measures
like progesterone treatment or cerclage, resulting in reduced
PB and enhanced neonatal wellbeing.

Clinical and policy implications

E-Cervix elastography combined with routine cervicometry
may be integrated into mid-trimester screening algorithms to
improve risk stratification for PB in settings where the tech-
nology and trained personnel are available. However, before
broad implementation, external validation across diverse
populations, assessment of cost-effectiveness, operator train-
ing requirements, and feasibility in low-resource settings are
essential. Care pathways should be developed to ensure that
positive screening tests lead to evidence-based interventions
(e.g., progesterone, cerclage, pessary) and adequate fetal sur-
veillance.

Articles © The authors | Journal compilation © ] Clin Med Res and Elmer Press Inc™ | https://jocmr.elmerjournals.com 629



E-Cervix Index in Preterm Birth Prediction

J Clin Med Res.2025;17(11):618-633

Conclusions

The current research provides a detailed understanding of the
diagnostic significance of cervical elastography, especially the
ECI in estimating the risk of PB in pregnant patients with ICI.
With the ECI having an AUC of 0.89, the results showed that
parameter ECI had the highest diagnostic accuracy for identi-
fying women at risk for PB. This was significantly higher than
the stiffness coefficient and IOS/EOS ratio parameters which
had AUCs of 0.85 and 0.82. ECI’s sensitivity and specific-
ity were remarkably high at 98.7% and 99.9%, respectively,
which makes ECI remarkably useful for early diagnosis.

Higher ECI values which implied lower cervical elasticity
and greater risk of PB were linked with shorter CLs. Moreo-
ver, integrating elastography with cervicometry was proven to
enhance the accuracy in predicting PBs. The E-Cervix index is
a highly sensitive parameter for subclinical ICI aiding accurate
and earlier diagnosis of patients that require closer monitoring.

The research also emphasized the importance of primary
care in the treatment of ICI. In the main group consisting of
women suffering from ICI, the rate of PBs was significantly
higher when compared to the control group (16% versus 8%).
However, achieving a timely diagnosis and proactive manage-
ment by means of treatment with obstetric pessaries, proges-
terone, and surgical correction proved beneficial. It is impor-
tant to note that in the main group, 84% of women delivered at
full term and most of the PBs occurred after 34 weeks, which
translated to improved neonatal outcomes.

Incorporating elastography and cervicometry focused on
the ECI allows for precise non-invasive detection of high-risk
candidates for PB. This not only improves the prediction accu-
racy but also optimizes the management of obstetric methods
and reduces pre-mature interventions. The outcomes of preg-
nancy and the health of the neonate are significantly improved
by this early detection method, which highlights the need for
application of such techniques in prenatal care for better han-
dling of complicated cases.

Study limitations

Although the research offers important considerations regard-
ing the use of cervical elastography and cervicometry in deter-
mining the likelihood of PBs, a few limitations must be noted.
First, the sample size, meaning the number of participants, is
suitable for this study, but does not capture all demographic
variations which limit generalizability. The sample was pre-
dominantly urban and not randomized, which restricts external
validity and may not reflect rural or diverse healthcare set-
tings. Moreover, the study is observational, so the relationship
of cervical insufficiency resulting in PB remains inconclusive.
While inter- and intra-observer reproducibility was strong
(ICC = 0.91 and 0.87, respectively), operator dependence
and variability in elastography technique may still influence
results in wider clinical use. The reliance on specific diagnos-
tic thresholds, such as the ECI cutoff value, may not apply
universally across different populations or clinical settings.
Additionally, cost-effectiveness and feasibility of implement-

ing elastography in routine obstetric care were not evaluated,
which may affect scalability in low-resource settings. Lastly,
the long-term outcomes for both mothers and infants were not
assessed beyond the immediate birth results, warranting fur-
ther research.
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