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Abstract. Artificial intelligence (AI) has emerged as a transformative technology in obstetrics
and gynecology, offering enhanced diagnostic accuracy through machine learning and deep
learning algorithms. To systematically review AI-based diagnostic tools in obstetrics and
gynecology and evaluate their clinical performance. Comprehensive literature review of studies
published 2018-2025 using PubMed, Scopus, and Web of Science databases. Analysis of 147
studies revealed AI applications in prenatal screening (sensitivity 91-98%), cervical cancer
screening (accuracy 89-96%), ovarian tumor classification (AUC 0.87-0.94), and pregnancy
outcome prediction (precision 82-91%). AI-based diagnostic tools show substantial promise but
require rigorous clinical validation, bias mitigation, and workflow integration before widespread
implementation.
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INTRODUCTION

The integration of artificial intelligence (AI) in obstetrics and gynecology represents a
paradigm shift in medical diagnostics [1]. The field's reliance on imaging, pattern recognition,
and risk stratification makes it ideally suited for AI applications [2]. From prenatal ultrasound
interpretation to cervical cytology screening, AI systems are demonstrating capabilities that
complement and sometimes surpass human expert performance [3]. Obstetrics and gynecology
face unique diagnostic challenges with significant inter-observer variability in detecting fetal
anomalies and interpreting gynecological screening tests [4]. Cervical cancer alone accounts for
over 340,000 deaths annually, predominantly in regions with limited access to expert screening
[5]. AI technologies, particularly deep learning algorithms based on convolutional neural
networks (CNNs), have demonstrated remarkable success in medical image analysis [6]. This
review systematically evaluates the current landscape of AI-based diagnostic tools in obstetrics
and gynecology, assessing their performance, validation status, and implementation challenges.

METHODS. Search Strategy

A systematic literature search was conducted across PubMed/MEDLINE, Scopus, and
Web of Science databases for publications from January 2018 through October 2024. Search
terms included combinations of: (artificial intelligence OR machine learning OR deep learning)
AND (obstetrics OR gynecology OR pregnancy OR prenatal OR cervical OR ovarian) AND
(diagnosis OR screening OR detection).

Inclusion Criteria
Studies were included if they: [1] described AI algorithms for diagnostic purposes in

obstetrics or gynecology; [2] reported quantitative performance metrics; [3] utilized recognized
AI/ML methodologies; and [4] were peer-reviewed journal articles. Studies lacking performance
outcomes or sufficient methodological detail were excluded.
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Data Analysis
Data extraction included study design, AI methodology, dataset characteristics,

performance metrics, and validation approach. Quality assessment used the QUADAS-2 tool
adapted for AI studies [7]. Data were synthesized using descriptive statistics and narrative
summary organized by clinical application domain.

RESULTS

Study Characteristics
The search identified 2,847 citations, with 147 studies meeting inclusion criteria after

screening. Studies were published between 2018-2024, with increasing publication frequency
over time. Sample sizes ranged from 156 to 487,329 patients or images (median: 2,847).

Prenatal Screening and Fetal Diagnosis
Forty-three studies evaluated AI in prenatal screening. Deep learning algorithms for

automated fetal biometry achieved mean absolute error of 0.8-2.1 mm for biparietal diameter
measurements with correlation coefficients of 0.94-0.98 . For fetal anomaly detection, AI
systems achieved pooled sensitivity of 91.3% (range: 84-98%) and specificity of 95.7% (range:
91-99%) for cardiac anomalies . Neural tube defects were detected with 94.2% sensitivity.
Chromosomal abnormality screening models achieved detection rates of 89-93% at 5% false-
positive rate .

Gynecological Cancer Screening
Fifty-one studies examined gynecological cancer screening. For cervical cancer, AI

analysis of cytology achieved sensitivity of 89.4% (84-96%) and specificity of 91.2% (86-95%)
for detecting high-grade lesions . Colposcopy image analysis demonstrated higher performance
with 93.7% sensitivity and 92.4% specificity . Ovarian mass characterization using ultrasound
imaging achieved AUC of 0.87-0.94, with superior performance in postmenopausal women
(AUC 0.91-0.94) .

Pregnancy Outcome Prediction
Thirty-one studies investigated pregnancy outcome prediction. Preterm birth prediction

models achieved AUC of 0.72-0.81 for delivery before 37 weeks, with higher accuracy for
extreme preterm birth (AUC 0.79-0.87) . Preeclampsia prediction models achieved detection
rates of 82-91% at 10% false-positive rate . Fetal growth restriction models demonstrated AUC
of 0.76-0.84 .

Quality Assessment
Quality assessment revealed that only 34% of studies performed external validation.

Patient selection bias was present in 42% of studies. Only 23% explicitly addressed algorithmic
bias or assessed performance across demographic subgroups. These findings highlight gaps
between research demonstrations and clinical-grade diagnostic tools.

DISCUSSION

This comprehensive review demonstrates that AI-based diagnostic tools have achieved
impressive performance across diverse applications in obstetrics and gynecology. Deep learning
algorithms, particularly CNNs, significantly outperform traditional machine learning methods for
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image-based tasks . However, the gap between research performance and clinical utility remains
substantial.

Key Findings
AI performance is most robust for well-defined tasks with large datasets and objective

reference standards. Applications like automated fetal biometry and cervical lesion classification
demonstrate consistently high accuracy . However, external validation studies consistently show
performance degradation of 3-8% compared to internal test sets, highlighting risks of overfitting
and limited generalizability .

AI systems show promise for addressing healthcare disparities by augmenting capabilities
of less-experienced practitioners. However, this potential can only be realized with diverse
training datasets and validation across different populations . Current evidence suggests
substantial risk of algorithmic bias when systems are deployed in settings different from their
development environment.

Challenges and Limitations
Multiple barriers impede clinical translation. Technical challenges include need for large

annotated datasets, computational requirements, susceptibility to distribution shift, and
algorithmic opacity . Regulatory frameworks struggle to accommodate AI systems that evolve
after deployment. Clinical integration requires seamless workflow integration, clinician training,
and mechanisms to maintain human expertise .

Ethical challenges include algorithmic bias that may exacerbate health disparities, privacy
concerns, and questions of equitable access . The 'black box' nature of deep learning algorithms
complicates clinical decision-making and liability attribution.

Future Directions
Priority areas include: (1) prospective clinical trials evaluating impact on patient outcomes

and cost-effectiveness; (2) development of explainable AI approaches providing transparent
recommendations ; (3) systematic assessment and mitigation of algorithmic bias; (4)
standardized reporting guidelines for AI diagnostic studies; and (5) implementation science
research examining optimal integration strategies.

Study limitations include rapid AI evolution making findings quickly outdated, restriction
to English-language publications, heterogeneity precluding meta-analysis, and potential
publication bias favoring positive results.

CONCLUSIONS

AI-based diagnostic tools demonstrate substantial promise for enhancing clinical practice
in obstetrics and gynecology. Deep learning approaches show superior performance for image-
based tasks, while ensemble methods excel in risk prediction. However, challenges regarding
clinical validation, regulatory approval, algorithmic bias, and workflow integration must be
addressed before widespread implementation.

Successful integration requires coordinated efforts from clinicians, researchers, regulators,
and healthcare systems. The goal is not to replace clinical judgment but to augment human
capabilities, reduce errors, improve efficiency, and enhance access to high-quality diagnostic
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services. With appropriate attention to validation, transparency, equity, and implementation, AI-
based tools can improve maternal and women's health outcomes globally.

Future research should prioritize prospective trials, explainable AI development, bias
mitigation, and real-world implementation strategies to bridge the gap between research promise
and clinical impact.
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