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Abstract: The detection rate of thyroid nodules continues to rise. A major challenge currently faced by ultrasound medicine,
endocrinology, thyroid surgery, and primary care is how to avoid missing malignant nodules while reducing unnecessary
examinations and interventions for low-risk nodules. The Thyroid Imaging Reporting and Data System (TI-RADS) provides
a crucial basis for the diagnosis and treatment of thyroid nodules through standardized descriptions of ultrasound features
and malignant risk stratification. However, its clinical application remains influenced by factors such as operator experience,
image quality, reporting standardization, understanding of biopsy thresholds, and adherence to follow-up protocols. In recent
years, advances in deep learning, machine learning, medical imaging datasets, and clinical decision support systems have
opened new pathways for automated TI-RADS grading, risk re-assessment, follow-up reminders, and the utilization of real-
world data. Focusing on the need for standardized management of thyroid nodules, this article reviews the clinical value and
limitations of the TI-RADS system, technological advances in Al-assisted ultrasound analysis, the translational pathway from
intelligent grading to decision support, and requirements for follow-up loops and data governance. Furthermore, it discusses
key issues including external validation, interpretability, boundaries of responsibility, privacy protection, and prospective
evaluation. In the future, Al-assisted TI-RADS should not be positioned as a diagnostic tool to replace physicians, but rather as
an auxiliary tool for guideline implementation, quality control, and stratified management, serving the standardized diagnosis,
treatment, and long-term management of thyroid nodules under physician supervision.
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