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[ Abstract] Bone melastasis is a prominent manifestation in the advanced stages of prostate cancer and a significant cause of mor-
tality among prostate cancer patients. This review examined the malignant physiological behavior of prostate cancer and its bone metas-
tasis mechanisms. It explored the processes by which primary prostate cancer develops tumor subpopulations with bone metastatic phe-
notypes and the factors that promote various stages of the metastatic cascade. The clonal evolution theory explains how prostate cancer
cells develop subclones with varying metastatic potentials through genetic mutations. The epithelial-mesenchymal transition (EMT)
theory and the role of matrix metalloproteinases (MMPs) have been shown to elucidate the processes of local invasion and intravasation.
The seed and soil theory, along with the circulating tumor cell (CTC) theory, have shed light on how prostate cancer cells colonize the
bone marrow and form micrometastases. Additionally, the tumor microenvironment theory has described how reactivated prostate cancer
cells interact with other cells to establish metastatic lesions. By reviewing related research findings , this paper aimed to provide theoreti-
cal support for further research on the mechanisms of prostate cancer metastasis and to offer references for the optimization of clinical
treatment strategies.
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Table 1 Overview of prostate cancer metastasis cascade process and related driving factors
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