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[Abstract] Objective:To investigate the biomechanical effects of kyphoplasty for the management of vertebral
osteoporotic fractures on adjacent segments by three—dimensional(3—-D) finite element analysis.Method:Two fi-
nite element models of T11-L1 were established using CT scan taken from a female patient undergoing
kyphoplasty treatment,objects investigated included fractured vertebral body (T12),adjacent nontreated bodies
(T11,L1) as well as adjacent intervertebral discs.The three—dimensional finite element models with respect to
FSU at pre and post—operation were established respectively.Simulations were conducted when imposing a ver-
tical compression preload of 300N and torsion preload of 10N-m at T11 upper end plate,the stress protocol
in adjacent intervertebral discs,endplate,cancellous bone,cortical bone as well as fractured and adjacent ver-
tebral bodies following kyphoplasty were quantified under flexion/extension,lateral bending and axial rotation
respectively. Result: A validated T11-L1 finite element model of two—functional spinal unit(FSU) undergoing a
simulated kyphoplasty augmentation in T12 was established.Preoperatively,the anterior and midline height of
vertebral body were 13.1mm and 10.9mm respectively,while those parameters at postoperation were 15.2mm
and 12.6mm respectively,which showed significant difference between pre and post operation (P<0.05).Under
vertical preload,the stress in end-plate at adjacent segment showed no change,while under condition of exten-
sion—flexion, lateral bending and axial rotation,the increased stress in TI11/T12 disc were 0.66,0.88,2.25,
0.85MPa,the increased stress in T12/L1 disc were 1.56,1.60,0.50,2.35MPa,which showed significant differ-
ence between pre and post operation (P<0.05).Conclusion:Kyphoplasty can effectively restore the biomechani-

cal features of fractured vertebral body,however this may play a critical impact on adjacent segments and ac-
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celerate the degenerative process.
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