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Biomechanical Property Change of Vertebral body in Vertebroplasty

J.H. Lee", S. J. Chun, S. W. Chae(Mech. Eng. Dept., Korea U.),T. S. Lee(Mech. Eng. Dept., So-Gang U.),
J. G Sy, J. Y. Park, S. D. Kim(Medical Center, Korea U.), G H. Lee(Dept. of Mechatronics, KJIST),

ABSTRACT

The compressed fracture of spine caused by osteoporosis is one of the most frequent diseases in bone fracture. Recently the

vertebroplasty has drawn much attention as a medical treatment for the compressed fracture of spine, which

strengthens the

vertebral body and corrects deformity, and relieves pain in patients by injecting bone cement. The finite element analysis is

used to investigate the vertebroplasty quantitatively. Previous works with finite element analysis have drawbacks in their

simplified models geometry of vertebral body and with material properties of bone. In this paper the exact geometry of

vertebral body has been constructed from medical image data and the biomechanical property changes of vertebral body in

vertebroplasty have been investigate by using three dimensional finite element analysis.
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Fig. 2 Cortical bone and trabecular bone
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Fig. 3 PMMA modeling

(c) PMMA2(patient 3)

Table 1 Number of elements

Model Number of Total
elements elements
| Cortical bone 20551 31956
Trabecular bone 11405
Cortical bone 20338
Il Trabecular bone 10102 32876
PMMA I(Spherel) 2436
Cortical bone 16761
I Trabecular bone 5781 24955
PMMAZ (Sphere2) 2413
2.3 &= (Loading condition)
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Fig. 4 Loading conditions
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Table 2 Material properties

Poisson’s
ratio

Young’s
modulus (MPa)

Cortical bone 17583 0.3

Normal

Trabecular
bone

Person

264 0.2

Cortical bone 6495 0.3

Patient [ Trabecular

bone 88

0.2

PMMA 540 0.3
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