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Roles of Subchondral Bone Lesion in the Pathogenesis of Osteoarthritis

ZENG Jinquan', KE Junjie**
(' Professional Tennis College, Wuhan City Vocational College, Wuhan 430070, China,
“Sports Medicine and Health Institute, Chengdu Sport University, Chengdu 610041, China)

Abstract Osteochondral junction is a functional unit composed of articular cartilage, calcified cartilage,
and subchondral bone. Alteration in any individual component of this composite unit can disrupt joint integrity and
function directly or indirectly. Biomechanical and biochemical signals mediate the crosstalk between the tissues
and play an essential role in the initiation and progression of OA (osteoarthritis). During the pathogenesis of OA,
the damage or defect in articular cartilage results in significantly more mechanical loading onto subchondral bone,
leading to abnormal bone remodeling and microcracks, which further impair the normal mechanical properties of
cartilage-bone unit. As the OA progresses, articular cartilage is exposed to excessive mechanical loading, which
exacerbates the damage and degeneration of cartilage. Conversely, abnormal bone remodeling leads to increased
angiogenesis and porosity in subchondral plate, which further triggers biochemical signals to mediate the crosstalk
between cartilage and bone, and contributes to the progression of OA.

Keywords osteoarthritis; subchondral bone; angiogenesis; microcracks; BMLs
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In normal cartilage, tidemark is the boundary between overlying AC (articular cartilage) and calcified cartilage, while cement line is the boundary be-

tween CC (calcified cartilage) and underlying subchondral bone. Bone resorption and bone formation are coupled in subchondral bone. In early stage

of OA, chondrocyte hypertrophy and apoptosis, and cartilage matrix degradation occur in articular cartilage. Calcified cartilage layer is thicker due to

articular cartilage mineralization, accompanied by tidemark advancement. Enhanced bone resorption results in increased SBP (subchondral bone plate)

porosity, mircocracks and angiogenesis in subchondral bone. In late stage of OA, articular cartilage layer is further deteriorated thinned. Calcified car-

tilage layer is thinner and SBP is thicker due to the increased bone formation and endochondral ossification. Vascular invasion, microcracks and BMLs

are more serious in cartilage.
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Fig.1 Changes in the progression of OA
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