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[Abstract] Steroid-induced osteonecrosis of the femoral head (SONFH) is a non-traumatic, ischemic, and disabling disorder
associated with prolonged or high-dose glucocorticoid exposure. Its pathogenesis is complex and involves multiple interrelated
processes, including lipid metabolism disorders, coagulation-fibrinolysis imbalance, marrow adiposity, vascular endothelial injury,

oxidative stress, cell death, and impaired bone repair. Current evidence suggests that reduced perfusion and restricted reperfusion of
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the terminal microvascular bed in the femoral head represent one of the important pathological manifestations resulting from the
combined effects of these abnormalities. These changes may subsequently lead to ischemia and hypoxia, cell death, and dysregulated
tissue repair, thereby promoting necrotic lesion progression, structural instability, and ultimately femoral head collapse. This process
is orchestrated by a multilayered regulatory network: elevated intraosseous pressure and bone marrow edema aggravate
hypoperfusion through mechanical compression; vascular endothelial dysfunction is driven by dysregulation of signaling pathways
such as phosphatidylinositol 3-kinase/protein kinase B/mammalian target of rapamycin (PI3K/Akt/mTOR), nuclear factor-xB (NF-
kB), and endothelial nitric oxide synthase axis (eNOS), and is accompanied by barrier disruption, vasomotor imbalance, and impaired
angiogenesis; hypercoagulability and microthrombus formation result in occlusion of the terminal microcirculation; and ferroptosis
together with lipid metabolic disturbance amplifies endothelial and osteocytic injury through oxidative stress and inflammation,
thereby weakening regenerative capacity. From the perspective of microcirculation-related research, this review systematically
integrates the interactions between microcirculatory disturbance and mechanisms including elevated intraosseous pressure, bone
marrow edema, hypercoagulability, vascular endothelial injury, ferroptosis, and lipid metabolism disorders. It also discusses potential

therapeutic targets and translational research directions, with the aim of providing a mechanistic basis for early risk assessment and

precise intervention in SONFH.
[Key words]
endothelial dysfunction
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