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Abstract

Cervical cancer remains one of the leading causes of cancer-related morbidity
among women worldwide, and its early detection depends heavily on the
accuracy of cytological and colposcopic interpretation, a task traditionally limited
by inter-observer variability and low specificity. Over the past several years, deep
learning has been increasingly integrated into cervical screening pipelines,
extending far beyond simple cell classification toward whole-slide image analysis
and multimodal fusion of colposcopy, cytology and HPV status [1,2]. A scoping
review covering studies published between 2009 and 2022 identified thirty-two
eligible works applying machine learning and deep learning to cervical cancer
screening, with convolutional neural networks, ResNet and support vector
machine architectures achieving diagnostic accuracies exceeding 97% on curated
datasets [1]. Clinical translation is already underway: in February 2024, the first
FDA-approved digital cytology platform combining volumetric imaging with an
Al-based screening algorithm entered routine practice, illustrating that computer-
aided cytological triage has moved from a research prototype to a regulated
diagnostic tool [3]. Large annotated cervical cytology datasets released in 2025
are expected to further accelerate model development for resource-limited
settings, where compact microscopy combined with Al-assisted triage has
already shown feasibility in population-level screening [4]. Nonetheless, most
reported accuracies still derive from retrospective, single-centre datasets, and
prospective validation across diverse populations, scanner types and HPV
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genotype distributions remains the principal barrier before Al-assisted cervical
screening can be adopted as a population-wide standard of care.
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