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Abstract 

Polycystic ovary syndrome affects between eight and thirteen percent of women 

of reproductive age and is notoriously difficult to diagnose owing to its 

heterogeneous presentation across ultrasound, hormonal and metabolic domains. 

A comprehensive 2024 review described how machine learning algorithms are 

now applied to ultrasound follicle counts, anthropometric measurements and 

biochemical panels simultaneously, allowing integration of data sources that 

clinicians previously had to weigh separately using rule-based criteria [1]. A 2025 

systematic review catalogued dozens of models published since 2023, spanning 

random forest and support vector machine classifiers trained on clinical datasets 

to convolutional neural networks and attention-based U-Net architectures applied 

directly to ovarian ultrasound images, several achieving classification accuracies 

above ninety percent [2]. One recent non-invasive diagnostic pipeline combined 

ultrasound-derived follicular features with clinical variables and used SHAP-

based feature-importance analysis to identify the ten most predictive parameters, 

an approach that improves both accuracy and clinical interpretability compared 

with earlier black-box models [3]. Explainable variants such as grey-wolf-

optimised feature selection paired with interpretable classifiers have also been 

proposed specifically to address clinician distrust of opaque algorithms in a 

diagnosis that already carries considerable patient-reported delay and 

dissatisfaction [4]. Despite this rapid methodological progress, most PCOS 

models remain trained on small, single-population datasets that do not reflect the 
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phenotypic diversity of the Rotterdam diagnostic criteria, and external validation 

across ethnically diverse cohorts is still largely absent from the published 

literature. 
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