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Abstract

Background :
Arrest of labor accounts for approximately one-third of primary cesarean deliveries

and is associated with increased maternal and neonatal morbidity and complications.

Cephalopelvic disproportion (CPD) is a leading cause of labor dystocia, often

resulting in labor arrest and necessitating cesarean delivery.

Accurate assessment of the maternal pelvis is essential to identify women at higher
risk of labor dystocia due to CPD.The obstetric conjugate (OC), the shortest
anteroposterior diameter of the birth canal, is one of the most reliable maternal
parameters for evaluating pelvic dimensions, as it reflects the capacity of the pelvic
inlet to accommodate fetal head engagement and passage.

Although this diameter can be assessed prenatally via digital vaginal examination to
predict the risk of cephalopelvic disproportion, clinical evaluation of pelvic dimensions
is highly subjective and uncomfortable for the patient.

Therefore, developing an ultrasound-based method for measuring pelvic inlet
dimensions is necessary to provide a more objective and less invasive assessment.
Among fetal parameters, fetal head circumference (HC) is the most predictive of

cesarean delivery due to CPD, as supported by multiple retrospective studies.




Thus, the ratio between fetal HC and sonographically measured OC may serve as a
reliable prenatal indicator for predicting labor arrest due to CPD, leading to cesarean
delivery.

Objective :

To investigate the role of the fetal HC/OC ratio, measured sonographically, in
predicting delivery mode and labor duration by establishing a novel ultrasound index

capable of anticipating labor arrest necessitating cesarean delivery due to CPD

Materials and Methods :

A prospective controlled study was conducted on 200 pregnant women admitted to
the General University Maternity Hospital in Damascus between 2024 and 2025 who
met the inclusion criteria .

The study was conducted in two phases :

—Phase 1: Transabdominal 2D ultrasound was performed on all participants

between 34 and 38 weeks of gestation (before labor onset) to measure the obstetric

conjugate (OC).

—Phase 2: Fetal head circumference (HC) was measured via transabdominal 2D
ultrasound using the standard thalamic plane upon admission to the labor ward
The OC and HC were measured sonographically, and the HC/OC ratio was

calculated. Labor progression, delivery mode, labor duration, neonatal weight, and




maternal /neonatal outcomes were recorded. Statistical analyses were performed to

examine the correlation between the HC/OC ratio and delivery mode/labor duration .

Results :

The study revealed that 9% (18) of the cases ended in cesarean delivery, while 91%

(182) resulted in vaginal delivery. The mean total duration of labor was longer in the

cesarean delivery group, reaching 508.32 minutes compared to 315.66 minutes in
the vaginal delivery group. Additionally, the mean HC/OC (head
circumference/obstetric conjugate) ratio values were higher in the cesarean group, at
3.4, compared to 2.8 in the vaginal delivery group .

Regarding the mean values of the sonographically measured obstetric conjugate
diameter, it was 119 mm in the vaginal delivery group compared to 106 mm in the
cesarean group. As for the mean values of the sonographically measured fetal head
circumference, they were 339 mm in the vaginal delivery group versus 368 mm in
the cesarean group .

When examining the relationship between the HC/OC ratio and labor duration, a
statistically significant correlation was found, with a cutoff point of 3.3 yielding a
sensitivity of 79.9% and a specificity of 71.7% in predicting prolonged labor.
Similarly, the analysis of the relationship between the HC/OC ratio and the mode of

delivery showed a statistically significant correlation, with a cutoff point of 3.2




demonstrating a sensitivity of 89.5% and a specificity of 83.9% in predicting

cesarean delivery .

Conclusions :

It is recommended to measure the ratio between fetal head circumference and the
sonographically measured obstetric conjugate diameter as a simple, non-invasive
method to assist obstetricians in making decisions regarding the mode of delivery.

This approach may help avoid prolonged labor, which is associated with maternal

and perinatal complications. The study demonstrated that an HC/OC ratio exceeding

3.2 correlates with a higher frequency of cesarean deliveries due to cephalopelvic

disproportion and prolonged labor.
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