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[Abstract] Breast cancer has become the leading malignant tumor threatening women's health in China, with continuously rising incidence
rates. BI-RADS Category 4 micronodules exhibit a broad range of malignancy risks and atypical imaging characteristics, posing
significant challenges in differentiation between benign and malignant lesions, making them a critical focus and difficulty point
in early clinical screening. This article reviews the application progress of advanced techniques such as ultrasound elastography,
ultrafine blood flow imaging, contrast-enhanced ultrasound, automated whole-volume breast scanning, and Al-assisted
ultrasound, analyzing their diagnostic efficacy, advantages, and limitations. Each technique alone has inherent limitations;
however, multimodal ultrasound fusion enables comprehensive evaluation across tissue stiffness, microvascular perfusion, and
anatomical structures, effectively improving diagnostic accuracy. The rational adoption of these technologies within China's
hierarchical healthcare system and development of intelligent diagnostic models can enhance early detection rates of breast
cancer, reduce unnecessary needle biopsies, and improve overall patient outcomes.
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