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[Abstract] Radiomics for colorectal cancer (CRC) is evolving from manual feature modeling toward an evidence-based
framework centered on quantifiable imaging phenotypes. Unsupervised, self-supervised, and weakly supervised learning can alleviate
the cost and bias of annotation, improve robustness and reproducibility of results, and mitigate instability and overfitting caused by
high-dimensional features. By using Shapley additive explanations (SHAP) and gradient-weighted class activation mapping (Grad-
CAM) to identify key regions or contributing factors, together with habitat analysis to characterize intratumoral spatial heterogeneity,
imaging evidence can be made more verifiable to support diagnostic stratification and treatment decision-making. Integrating
multimodal imaging with clinical, pathological, and molecular information enhances the ability to predict treatment response,
recurrence risk, and survival outcomes, while strengthening decision support under conditions of missing and imbalanced modalities.

Standardized imaging database development, ethically compliant data governance, and real-world evidence platforms provide the
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foundation for cross-institutional comparability and verification. Looking forward, executable implementation pathways should be

established, and findings from retrospective studies should be advanced toward multicenter prospective validation to further enable

practical deployment of human — machine collaborative intelligent diagnosis and treatment.
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