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Abstract : In this study the occlusion of dural-sac, the outer membrane of spinal cord in the lumbar region, was quantitatively
analyzed using one motion segment finite element model. Occlusion was quantified by calculating cross sectional area change
of dural-sac for different compressive impact duration (loading rate) due to bony fragment at the posterior wall of the cortical
shell in vertebral body. Dural-sac was occluded most highly in the range of 8~12 msec impact duration by the bony fragment
intruding into the spinal canal. At = 400 msec case 4 % cross sectional area change was calculated, which is the same as
the cross sectional area change under 6 kN of static compressive loading.
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Fig. 2. Definition of contact surfaces

Fig. 1. Developed one motion segment lumbar spine model
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Table 1. Material properties
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Fig. 4. Impact loading history
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Elements Young's Modulus{Mpa) Poisson’s Ratio Thickness, Structural damping Coefficient
Cancellous 100 0.2
Cortical shell, Endplate 12000 0.3 t=1mm
Nucleus 2.0 0.495 a=£8=0.065
Annulus Matrix 4.2 a=[£=0.065
Annulus Fiber 100 CSA=0.2742mm?
Posterior Element 3500 0.25
Dural-sac (Pa) 18.83(T) t=0.4125mm
120.00(L)

T: Transverse direction L: Longitudinal direction
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