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Abstract: Genitourinary system tumors, as a major clinical challenge posing a serious threat to human health,
urgently require breakthroughs in the construction of a precision diagnosis and treatment system. The
innovative application of molecular imaging technologies, particularly the development of novel molecular
probes, is revolutionizing the diagnostic and therapeutic paradigms for urinary tumors. The application of
novel molecular probes in the early diagnosis and staging of genitourinary tumors, the role of multimodal
molecular imaging probes in guiding precision surgery/radiotherapy, and the clinical translation challenges
and strategies for theranostic-integrated probes are systematically reviewed in this article to provide valuable
insights and references for related research and clinical practice.
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