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Table 1. The material properties specified in the finite element models.

Component No. of elements Young’s modulus E (MPa) Poisson ratio v Cross-section (mm?2)
Cortical bone 2752 12,000 0.3
Cancellous bone 2060 100 0.2
Posterior elements 2868 3,500 0.25
Nucleus pulposus 4203 1.0 0.499
Annulus 5155 Hyperelastic material Hyperelastic material
Ligaments 241 7.8 ( £<12%) 20 ( £>12%) 63.7
Anterior longitudinal 36 10 ( £<11%) 20 ( £11%) 20.0
Posterior longitudinal 36 15 ( £<6.2%) 19.5 ( £6.2%) 40.0
Ligamentum flavum 20 10 ( £<18%) 58.7 ( £18%) 1.8
Capsular 86 7.5 ( £<25%) 32.9 ( £25%) 30.0
Interspinous 15 10 ( €<14%) 11.6 ( £14%) 40.0
Supraspinous 9 8 ( £<20%) 15 ( £20%) 30.0
Bone graft 39 3500

Fig. 1. Finite element model
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L2-L3 | L3—L4 | L4-L5 | el
percent| ((percen| (percent
(degree)| (degree)| (degree) age) tage) age)
. UF 6.4 2.9 7.6 ] UF 15 -9 16
Flexton =75 7.2 2.3 7.8 Flexion —/p 18 ) o1
Extensio UF 4.3 0.8 5.4 Extensio UF 9 -3 13
n IF 4.6 0.6 5.8 n IF] 14 -7 15
Table 2 Comparisons of ranges of motions Table 3 Comparisons of stress increase in the disc
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