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A study on the effect of bone mineral density on the failure load of the lumbar endplate/HOU Yang,
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[Abstract] Objective:To determine the relationship between the bone mineral density(BMD) and biomechan-
ical properties of the lumbar endplate.Method:35 lumbar vertebrae were dissociated from 7 cadaver lumbar
spines after the BMD of each vertebral body was evaluated with DEXA.According to the value of their
BMD,all vertebral bodies were divided into 3 groups,normal group(n=16),osteopenia group(n=10) and osteo-
porotic group (n=9).A continous compression test was performed perpendicularly to the endplate surface
through 24 standardized test sites using a 1.5mm in diameter,hemispherical indenter under a rate of
12mm/min.The failure load at each test site was determined using the load—displacement curves.Data was ana-
lyzed statistically.Result:The BMD of the vertebrae in 3 groups was 1.085+0.101g/cm?,0.781+0.095g/cm? and
0.498+0.085g/cm? respectively and the mean failure load was 84.74+29.97N,74.98+23.57N and 61.88+16.09N
correspondingly.The differences among the 3 groups were significant (P<0.01).BMD was positively correlated
with the failure loads of lumbar endplates (r=0.632,P<0.01).The posterolateral margin in front of the pedicles
was the strongest region of the lumbar endplate,but BMD had little influence on the biomechanical distribu-
tion of lumbar endplates.Conclusion:It is necessary that BMD should be measured before operation and im-
plants should be placed in posterior-lateral regions of lumbar endplates so that subsidence can be reduced as
much as possible.
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