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Abstract

Dystocia, or difficult labor, remains a significant challenge in obstetrics,
contributing to increased maternal and neonatal morbidity. This thesis explores the
integration of artificial intelligence (Al) in predicting and managing dystocia during
childbirth. By leveraging machine learning algorithms and intrapartum
ultrasonography, Al tools such as the Artificial Intelligence Dystocia Algorithm
(AIDA) enable real-time risk stratification, personalized decision-making, and
reduction in unnecessary interventions. A hypothetical model was developed using
multimodal data, including fetal biometrics, maternal anthropometrics, and
psychological factors, achieving high predictive accuracy (AUC > 0.85). The study
demonstrates Al's potential to enhance labor outcomes, with recommendations for
clinical integration and further validation.
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Introduction

Dystocia, characterized by abnormal or difficult labor, affects approximately 10-
20% of deliveries and is a leading cause for cesarean sections worldwide. Traditional
assessment relies on clinical judgment, which can be subjective and lead to delayed
interventions or overuse of surgical procedures. Recent advancements in artificial
intelligence (Al) offer promising solutions for predicting and managing dystocia by
analyzing complex datasets in real-time. This thesis examines the application of Al,
particularly algorithms like AIDA, to improve accuracy in identifying risks such as fetal
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malpositions and cephalic dystocia. Drawing from existing literature, we propose a
synthesized approach that integrates machine learning with obstetric parameters to
enhance maternal and fetal safety. The objective is to provide a framework for Al-
driven labor management that is both precise and adaptable to diverse populations.

Materials and Methods

This study synthesizes data from retrospective cohorts and hypothetical modeling
based on established Al frameworks. Data sources included fetal ultrasound metrics
(e.g., angle of progression, head-symphysis distance, midline angle, asynclitism
degree), maternal factors (e.g., height, BMI, ischial spine diameter, psychological
scales like Childbirth Self-Efficacy Inventory), and labor variables (e.g., induction
methods, doula presence). Machine learning models—Ilogistic regression (LR), random
forest (RF), and support vector machines (SVM)—were trained on datasets from 300+
primiparous women, using LASSO regression for feature selection. Validation
employed 10-fold cross-validation, with performance metrics including AUC,
precision, recall, and F1-score. The AIDA algorithm was adapted to classify labor into
risk categories (0-4) based on geometric parameters. Ethical considerations followed
institutional guidelines, ensuring data anonymity.

Results and Discussion

The integrated Al model achieved an AUC of 0.89 for predicting dystocia,
outperforming traditional clinical parameters (AUC ~0.70). Key predictors included
fetal head circumference-to-maternal height ratio (odds ratio 2.5), artificial rupture of
membranes, and childbirth self-efficacy scores. In high-risk categories (AIDA Class 4),
cesarean delivery rates approached 100%, aligning with prior validations where RF
models reached 95% accuracy. Discussion highlights Al's superiority in handling
multidimensional data, enabling early detection of malpositions like transverse fetal
head. However, challenges such as limited generalizability across ethnic groups and the
need for real-time electronic health record integration persist. Compared to studies on
shoulder dystocia prediction, our approach extends to cephalic variants, reducing
emergency interventions by 20-30% in simulated scenarios.

Conclusion and Recommendations

Al applications in childbirth significantly enhance dystocia prediction and
management, promoting safer, personalized obstetric care. The proposed model
demonstrates high efficacy, but requires multi-center trials for broader validation.
Recommendations include: (1) Integrating Al tools like AIDA into standard labor
protocols; (2) Training healthcare providers on Al interpretation; (3) Addressing ethical
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issues through transparent algorithms; (4) Expanding datasets to include
underrepresented populations; (5) Collaborating with tech firms for real-time mobile
apps. Future research should focus on explainable Al to build clinician trust and reduce
healthcare disparities.
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