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Abstract

This paper provides a comprehensive review of research on hemodialysis vascular access failure,
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covering multiple aspects including basic theories, clinical practice, technological advancements,
historical evolution, current status analysis, future perspectives, and controversial issues. The basic
theory section elaborates on different types of vascular access (such as arteriovenous fistula, arte-
riovenous graft, and tunneled catheter), their pathological mechanisms, and epidemiological char-
acteristics. The clinical practice section focuses on diagnostic techniques, treatment strategies, and
clinical management experience. The technological advancements section introduces applications
of imaging evaluation, biomarker research, and minimally invasive intervention techniques. The
historical evolution section reviews the development process of vascular access management, early
studies, and classic cases. The current status analysis discusses existing prediction models, multi-
center study results, and international guideline consensus. The future perspectives section pro-
poses innovative prediction models, personalized treatment strategies, and new research direc-
tions. Controversial issues center around risk factor identification, effectiveness of preventive
measures, and long-term management strategies. This review aims to provide a comprehensive ref-
erence for research and clinical practice regarding hemodialysis vascular access failure, with the
goal of improving patient treatment outcomes and quality of life.
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