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[ Abstract] Objective To explore the biomechanical effects of different amount of bone cement on adjacent vertebral
bodies after percutaneous kyphoplasty ( PKP ). Methods Totally 69 patients with osteoporotic vertebral compression
fractures ( OVCF ) who underwent PKP were included and divided into 3 groups according to the amount of bone cement:

low dose (>2.0 mL and <3.0 mL) group (#=22 ), medium dose ( = 3.0 mL and <6.0 mL) group (7#=28 ), and high dose
(=6ml) group (n=19 ). The outcome was evaluated by visual analogue scale( VAS) score. The three-dimensional finite
element models of 69 patients were built based on CT scan data by the Mimics 10.01 and Abaqus 6.8 software. Different axial
pressures (0.3, 1.0, and 4.0 MPa ) were put on the superior endplate, and the stress on the adjacent vertebrae was analyzed.
Results All patients had a decrease in VAS score post-operation compared to pre-operation, with a significant difference
(P<0.05 ). There was no significant difference in postoperative VAS score between the 3 groups( P>0.05 ).Bone cement leak
occurred in 5 patients( 7.25% ), and none of them had neurological symptoms; 1 cases in the low dose group, 2 cases in the
medium dose group and 2 cases in the high dose group, and difference between the 3 groups was not statistically significant
(P>0.05). No adjacent vertebral body fracture was found in the final follow-up. At low pressure ( neutral position ), the

pressure in the lower vertebra increased by about 22% compared with pre-operation; and upper vertebral body stress increased
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by about 15%. At medium pressure ( normal activities ) and high pressure ( suddenly falls down ), stress of the vertebral body

in high dose group were significantly increased than neutral position with a statistical difference ( P<0.05 ), while those in low

and medium dose groups showed no difference compared with that at neutral pressure ( P>0.05 ). Conclusion PKP changes

the biomechanical distribution on adjacent vertebrae. With the increases of axial pressure and the amount of bone cement, the

biomechanical effect has the increasing trend.
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