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Abstract; Objective To explore the biomechanical effect from different volumes of bone cement on osteoporotic
spine T11-L3 at different levels of osteoporosis in vertebroplasty by the finite element method, so as to offer theo-
retical foundation for the selection of cement volume before vertebroplasty. Methods Based on CT scan ima-
ges, the finite element models of spine T11-L3 were built and validated. Twelve models of osteoporotic spine T11-
L3 without bone cement were developed as the control models. The spine L1 was injected with 1.8 mL and
3.6 mL bone cement, respectively, to strengthen the spine and build 24 models of spine T11-L3 at different levels
of osteoporosis. The vertical load (500 N) and the torque (7 N-m) were applied on superior face of the spine
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T11 to calculate and analyze vertebral stress and displacement under the working conditions of standing, back-
ward extension, anteflexion, lateral bending and rotation, respectively. Results After injection of bone cement,
the changes in vertebral stress and displacement under torsional loads were the maximum. For the models with
injection of 1. 8 mL bone cement, as the levels of osteoporosis increased, the stress of spine L1 increased from
55.0% to 87.7%, and the displacement decreased from 6.5% to 32.0% under torsional loads. The torsional
stress of spine T12 and L1 at the highest level of osteoporosis increased by 3. 6% and 5. 7%, respectively. For the
models with injection of 1. 8 mL bone cement, as the level of osteoporosis increased, the stress of spine L1 in-
creased from 288. 5% to 313.8%, and the displacement decreased from 8.9% to 44.7% under torsional loads.
The torsional stress of spine T12 and LI at the highest level of osteoporosis increased by 7.3% and 7.6%,
respectively. Conclusions The deterioration in osteoporosis and the increase in cement volume will lead to the
increase in vertebral stress. The vertebral stress and displacement will increase most under torsional loads.
Therefore, for patients with vertebral fracture at high level of osteoporosis, low-dosage bone cement should be
considered in order to avoid a large increase in stress, and torsional movement of the patients should be restricted.
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