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Abstract

Cervical cancer is one of the most common malignant tumors among women worldwide. The screen-
ing and early identification of precancerous lesions are of great significance in reducing the disease
burden. Cervical cytology and colposcopy, as key components of the cervical cancer screening sys-
tem, play an important role in clinical triage and risk assessment. However, both rely to varying
degrees on radiographic experience and subjective judgment, leading to practical issues such as
insufficient diagnostic consistency, difficulty in quality control, and limited cross-center promotion.
In recent years, the rapid development of artificial intelligence learning and deep learning technol-
ogy in cervical cytology image analysis and colposcopy image interpretation has provided a new
technological path for standardized identification, risk stratification, and clinical auxiliary deci-
sion-making of cervical lesions. This article focuses on the application progress of artificial intelli-
gence (Al) in cervical cytology and colposcopy, emphasizing the current research status, model
types, and potential clinical values in the differentiation of low-grade and high-grade squamous in-
traepithelial lesions. Existing research indicates that Al demonstrates promising application pro-
spects in abnormal cell detection, lesion area localization, colposcopy image classification, and
CIN2+/HSIL risk prediction. It also presents a development trend from local recognition to full-field
analysis, from single-modality classification to multi-modality fusion, and from solely pursuing per-
formance metrics to emphasizing interpretability and clinical usability. However, significant heter-
ogeneity exists in different studies regarding data sources, image acquisition conditions, annotation
methods, gold standard setting, endpoint definition, and validation strategies, limiting the general-
ization ability and real-world translation of models. Future research needs to further strengthen
the construction of standardized data systems, promote multi-center, cross-device, prospective ex-
ternal validation, facilitate multi-modality information integration and human-machine collabora-
tive decision-making, and drive the standardized, reliable, and clinical application of Al in cervical
cancer screening and precancerous lesion management.
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