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[Abstract] Objective To evaluate the effect of amount of bone cement injected and the diffusion range
of vertebroplasty on the biomechanical balance of adjacent vertebrae using digital simulation. Methods A total
of 30 cases of lumbar 2 osteoporotic compression fracture patients were selected for CT three-dimensional re-
construction. The finite element analysis software was used for optimization design and testing. Force situation
of vertebrae during various kinds of sports in daily was simulated,and 500N axial pressure was chosen, the
distribution and the change of maximum adjacent vertebral lamina force of bone cement was observed. Results

The force distribution varies depending on where it is concentrated. The maximum force was significantly
different from that before operation (P<C0. 05). When high-dose bone cement [ lumbar 1 vertebrae (2. 93+
0.56)Mpa,waist 3 vertebrae (5. 45=+1. 00)Mpa | was injected, the maximum force were greater than those
caused by low-dose bone cement injection [ lumbar 1 vertebrae (2. 58+0. 44)Mpa,lumbar 3 vertebrae (5. 23=+
0. 98)Mpa]. Also,the degree of change and the maximum force caused by unilateral diffusion [ lumbar 1 verte-
brae (3. 0340, 49) Mpa, lumbar 3 vertebrae (5. 254 0. 67) Mpa ] were both greater than bilateral diffusion
[lumbar 1 vertebrae (2.58=+0. 44) Mpa,lumbar 3 vertebrae (5. 23+0. 98) Mpa . Conclusion The amount of

bone cement injected and the diffusion range of vertebroplasty had a direct effect on the biomechanical balance
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of adjacent vertebrae. Selecting a small dose of bone cement within the effective therapeutic dose and making

the bone cement distributed in bilateral diffusion can conduct a relatively favorable effect on the force distribu-

tion of adjacent vertebrae.
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