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[Abstract] Hepatocellular carcinoma (HCC) represents a primary malignancy of the digestive system, characterized by high
incidence and mortality. A hallmark of this disease is its profound tumoral heterogeneity. During the processes of proliferation and
differentiation, HCC tumor cells undergo substantial alterations at the molecular, biological, and genetic levels, driven by a complex
interplay of intrinsic and extrinsic factors. These alterations result in notable variations in proliferative capacity, invasive potential, and
sensitivity to therapeutic agents. This inherent heterogeneity poses a critical challenge to clinical management, serving as a primary
obstacle to accurate diagnosis and successful treatment. In recent years, radiomics has emerged as a cutting-edge field at the
intersection of medical imaging and artificial intelligence. Specifically, MRI-based radiomics offers a novel paradigm for the accurate
diagnosis and therapy of HCC. Extracting and analyzing high-dimensional quantitative features from medical images, researchers can
deeply interrogate the spatio-temporal and molecular heterogeneity of HCC. This approach allows for a comprehensive, non-invasive
characterization of its structural and functional properties, thereby providing crucial decision support for clinical precision medicine.
This review focuses on the latest advances of MRI-based radiomics in key clinical applications for HCC, including histopathological
evaluation, the stratification of metastatic risk, and prognostic prediction. Furthermore, the current research landscape of existing
bottlenecks and challenges was analyzed, aiming to provide a reference for future studies in individualized clinical management.
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