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Research on the application value of multimodal image joint diagnosis in early breast cancer
screening
Zichen Gao
School of Medicine, Shaoxing University

[Abstract] Breast cancer is the most common malignant tumor among women worldwide, and early detection
is crucial for improving prognosis and reducing mortality. Traditional single—modality imaging techniques often
fall short in both sensitivity and specificity, making them inadequate for meeting the high demands of early
clinical screening. In recent years, multimodal imaging—based diagnosis has emerged as a research focus.
Mammography provides clear visualization of calcifications and structural distortions, ultrasound excels in
detecting small nodules and lesions in dense breast tissue, while MR I—thanks to its high soft—tissue resolution
and functional imaging capabilities—can identify small and multifocal lesions. The organic integration of these
three modalities offers complementary advantages, significantly improving early detection rates and diagnostic
accuracy. This paper starts with the theoretical foundation and clinical significance of multimodal imaging
diagnostics, systematically outlines the application characteristics of mammography, ultrasound, and MRI, and
explores the value of their combined use. It also analyzes current practical challenges and proposes optimization
strategies. Research shows that multimodal imaging significantly enhances the eftectiveness of early breast cancer
screening. However, its widespread adoption still faces obstacles such as high cost, procedural complexity, and
lack of standardized protocols. In the future, the deep integration of artificial intelligence and big data
technologies is expected to further drive breast cancer screening toward greater intelligence and precision.
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