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ABSTRACT

Objective This study aims to determine the relationship between vertebral strength, vertebral fracture
(VF), and bone mineral density (BMD) based on CT quantitative finite element analysis (FEA), in order to
provide reference for clinical diagnosis and treatment. Methods A retrospective analysis was conducted
on 26 patients with vertebral fractures and 62 matched control groups admitted to our hospital from
January 2020 to December 2020. Lumbar CT scanning evaluates vertebral compression strength,
integral vBMD, trabecular vBMD, CT based BMC, and CT based aBMD. Results After adjusting for age,
BMI, and vertebral fracture status, lower baseline spinal strength was associated with an increased
risk of new or worsening vertebral fractures (OR=5.2, 95% Cl: 1.3-19.8). The area under the ROC curve
shows that vertebral body strength is better than CT based aBMD in predicting the occurrence of
vertebral fractures (AUC=0.804 vs 0.715, P=0.05), but not as good as integrating vBMD (AUC=0.815)
or CT based BMC (AUC=0.794). In addition, the brittle bone strength threshold tends to have better
sensitivity in identifying vertebral fractures compared to osteoporosis classified by bone density (0.46
vs.0.23, P=0.09). Conclusion There is a correlation between vertebral body strength measurement and
vertebral fracture events. Bone strength estimation based on CT finite element analysis provides equal
or better predictive ability for vertebral fracture events. Estimation of vertebral body strength based on
CT finite element analysis is useful for identifying high-risk patients with spinal fractures.
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