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[ Abstract] Avascular necrosis of femoral head (ANFH) refers to the death of bone tissue in the femoral head due to insufficient blood
supply, leading to hip joint pain and dysfunction, severely impairing patients' mobility. The pathophysiology of ANFH includes
osteocyte hypoxia caused by insufficient blood supply, imbalance of bone metabolism, apoptosis, and inflammatory response. It is
asymptomatic in the early stage, and often manifests as severe joint function impairment in the late stage. Currently, both conservative
treatments and surgical interventions for ANFH have limitations, such as poor efficacy and risk of recurrence. As an emerging
therapeutic approach, vascularized bone organoid technology simulates the microenvironment of the femoral head, enhances
angiogenesis, and promotes osteocyte regeneration, thereby effectively addressing early-stage ANFH and offering a more targeted
intervention strategy. To further advance the development of vascularized bone organoid technology and drive its clinical translational
research, this article discusses the challenges in ANFH treatment, the construction strategies of vascularized bone organoids, and the
potential applications of this technology in ANFH repair. It aims to provide references and inspiration for researchers and clinicians in
related fields, accelerating innovative breakthroughs and translational applications of vascularized bone organoid technology to
ultimately benefit more patients with ANFH.
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