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Dynamic Characteristics of Lumbar Spine After Vertebroplasty

S. H. Kim, S. K. Ko(Mechanical Eng. Dept., KU), S. W. Chae(Mech. Eng. Dept, KU)
J. Y. Park( Dept. of Neurosurgery, KU Hospital)

ABSTRACT

Osteoporosis, one of the age-related disease causes vertebra body fracture due to weakening trabecular bone and makes a
substantial effect on load sharing among vertebras. Recently, vertebroplasty is one of the most popular treatment, as
augmenting PMMA into vertebra. Biomechanical studies about vertebroplasty have been evaluated by several experiments or
analysis under static loading but there has been no study on response under dynamic loading. This study included the FE
analysis of patients who treated vertebroplasty under dynamic loading. For this study, 3-D FE model of lumbar spine(L1-L2)
was modeled from CT scanning data and compared with experimental results in vitro in order to validate this model.
Biomechanical behavior about each of normal person, osteoporotic patient and patient treated vertebroplasty for quantitative
evaluations of vertebroplasty was compared and investigated.

Key Words : Vertebraplasty(# 5=/ & <), PMMA(Polymethylmethacrylate), Osteoporosis(Z tF3 %), Lumbar spine(&-5),
Dynamic response(-s 4 -5-&), Finite element analysis(-¢F 8.4 3l|4])
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Fig. 1 Finite element model of L1-L2

Fig. 2 L2 model with PMMA
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Table. 1 Material properties

. Element Elastic Possion . Cross Sectional
Material Modulus(M . Density Reference
Number(Type) Pa) Ratio Area
Cortical 4221(Solid) 12000/8040 0.3 1.83E-06 [6][10]
Cancellous 18144(Solid) 100/34 0.3 1.00E-06 [6] [10]
Posterior elements 7681(Solid) 3500/2345 0.25 1.83E-06 [6] [10]
Nucleus pulposus 1764(Hybrid) 1.0 0.4999 1.36E-06 [6] [10]
Annulus ground 762(Solid) 4.2 0.45 1.20E-06 [6] [10]
Annulus iber 2028(Truss) 175 2.00E-08 0.273 [7] [10]
Ligaments 20(Connector) [81[9]
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