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Analysis of Shared Ischemic Mechanisms in Ischemic Femoral Head Necrosis and Its
Association with Acetabular Osteoarthritis Based on 3.0T High—Definition MRI
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[Abstract] This study aims to conduct quantitative analysis based on 3.0T high—definition MRI images to
explore the common pathological mechanisms of osteonecrosis of the femoral head (ONFH) induced by
different triggers, clarify the homologous pathological correlation between osteonecrosis of the femoral head and
hip osteoarthritis, and provide imaging—pathological evidence for early targeted intervention of this disease.A
single—center retrospective case—control design was adopted in this study. A total of 120 patients with
early—to—middle—stage ischaemic osteonecrosis of the femoral head diagnosed in our hospital from January
2024 to March 2026 were consecutively enrolled and divided into steroid—induced, alcohol—induced and

traumatic subgroups according to pathogenic triggers, with 40 subjects in each group and well-matched baseline
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data across groups. All participants underwent thin—section targeted refined scanning of hip joints via a 3.0T
high—field superconducting MRI system. Core indicators including oedema thickness, imaging signals and
blood perfusion within target areas of the ligamentum teres femoris and acetabular branch supplying vessels were
quantitatively measured. Considering the unilateral—onset feature of traumatic osteonecrosis, blinded self—paired
comparison between affected and contralateral healthy hips was performed. Statistical analyses were
implemented combining inter—group horizontal comparison and longitudinal differential analysis. The outcomes
demonstrated abnormal thickening of the ligamentum teres femoris and diftuse aseptic oedema throughout
acetabular branches in all patients. The detection rate of specific hyper—intense inflammatory signals on coronal
T2—weighted imaging (T2WI) and fat—saturated T2WTI sequences reached 100%. Oedematous infiltration areas
highly coincided with the anatomical course of main acetabular arteries and feeding arteries of the ligamentum
teres, accompanied by blurred contours of peripheral blood vessels. For patients in the traumatic subgroup,
contralateral hips showed no pathological abnormalities, while affected hips presented evident thickened
ligament oedema, compressed and displaced microvessels as well as impaired microcirculatory ischaemia. The
imaging—index differences between affected and healthy sides were statistically significant. Interfering lesions
such as suppurative infection and tuberculosis were excluded in all cases. This study verifies that steroid exposure,
long—term alcohol intake and hip trauma can trigger acetabular aseptic inflammation. Inflammatory swelling
compresses acetabular branches, ligamentum teres and subchondral microvessels, leading to compromised or
completely obstructed blood flow and subsequent ischaemic osteonecrosis of the femoral head. Osteonecrosis
caused by different pathogenic factors shares identical underlying aseptic injury of ligamentum teres, frequently
complicated with early acetabular degenerative changes. It confirms that osteonecrosis of the femoral head and
hip osteoarthritis have homologous pathological origins, and aseptic inflaimmation of ligamentum teres serves as
the core intermediate target linking the two disorders. Mechanical compression resulting from pathological
aseptic oedema of ligamentum teres and subsequent damage to the femoral-head microcirculation system
constitute the shared pre—dominant pathogenic mechanism of multi—factor—induced ischaemic osteonecrosis of
the femoral head.

[Key words] Acetabular osteoarthritis; Avascular necrosis of the femoral head; Mechanism; Correlation
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