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Abstract

Hyperuricemia is a major pathological basis for uric acid stone formation. The mechanisms underlying
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the development of uric acid stones are complex, involving multiple factors such as uric acid super-
saturation in urine, alterations in the physicochemical properties of urine, and abnormalities in re-
nal tubular epithelial cell function. This article provides a systematic review of the core mechanisms
underlying uric acid stone formation in the context of hyperuricemia, focusing on the critical role
of low urine pH, the nucleation and growth processes of uric acid crystals, and the promoting effects
of renal tubular damage and inflammatory responses on stone formation. By integrating recent
findings from molecular biology, metabolomics, and clinical research, this review aims to provide a
theoretical basis for a deeper understanding of the pathogenesis of uric acid stones and the devel-
opment of novel prevention and treatment strategies.
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