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Development of minimally invasive and accurate articular cartilage hardness
measurement system
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This study evaluated the elastic modulus of knee joint cartilage based on
macroscopic methods. Osteochondral sections were taken from 50 knees with osteoarthritis undergoing
total knee arthroplasty. The elastic modulus of the cartilage was measured with a specialized
elasticity tester. Gross findings were recorded as International Cartilage Repair Society (ICRS)
grade. Histological findings were graded as Mankin score and microscopic cartilage thickness
measurement.

In ICRS grades 0 to 2 knees with normal to moderate cartilage abnormalities, the elastic modulus of
cartilage decreased significantly as cartilage degeneration progressed. Elastic modulus was
correlated with Mankin score. Increased Mankin score was the most relevant factor associated with
decreased elastic modulus of the cartilage, followed by increased histological thickness of the
cartilage. The new macroscopic method has potential to become a nondestructive diagnostic modality
for early cartilage damage.
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Accurately Represents Early Histological Findings of Degeneration
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