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Effect of Different Postures on Burst Fracture of Thoracolumbar
Segment
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Abstract; Based on the statistical results of clinical medicine, a complete and detailed spine finite
element model of the T12-L2 thoracolumbar segment was established, and the nonlinear material
properties with failure criteria were given to the model to study the biomechanism of spinal burst
fractures in different postures. The vertical compressive load was generated by a rigid ball
vertically colliding with the thoracolumbar model. Before the collision, the thoracolumbar model
was in the upright, forward flexion, and backward extension postures, thereby obtaining the
fracture process in three postures and the evaluation parameters of longitudinal height, lateral
width, and articular process contact force to evaluate the degree of burst fracture. It was found
that in the backward extension posture, the canal stenosis was the most serious in burst fracture.
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Fig. 1 Schematic diagram of different material property regions of cortical bone and cancellous bone
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Table 1 Material properties of vertebral bone
WM (A ~G X) E&MHP.OXIEE(S B X[E)
A RHE Jz B A %
A B C D E F G
BREE/ (kg-mm ) 1.8 1.8 2.0 2.0 2.5 2.5 1.8 0.2
BPEAS / MPa 93.7 93.7 93.7 93.7 93.7 93.7 93.7 4014
HEL /N = 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.3
Ji IR 1 A/MPa 1.95 1.95 1.95 1.95 1.95 1.95 1.95 142.5
fifl LA B/MPa 8.5 7.0 8.5 8.1 12.5 12.5 7.0 1338
LR % n 1 1 1 1 1 1 1 1
RBIBVENE &, 0.082 0.06 0.082 0.08 0.104 0.104 0.06 0.071
¥3 M KV J1/MPa 2.65 2.3 2.65 2.6 3.25 3.25 2.3 190
N AR ZREL C 0.533  0.533 0.533  0.533 0.533 0.533  0.533 0.272
SENAF 8, 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0. 008
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Table 2 Validation of material properties in failure
K3 H1/N RALteR/]
W/ (mm-s™")
Fmin Fmodcl qux Emin Emodcl Emax
10 2179 6518 7 637 0.38 5.9 8. 14
2500 7 589 10 151 11 809 4,54 7.2 8.32
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Table 3 Material properties of intervertebral disc

LA LR YEAFE R
ARkE — —
% mER  fGER SEeR
W/ (kg-mm ™) 1 1 1.2 1.2
TAPAEL v 0.495  0.495 0.45 0.45
C,,/MPa 0.12 31.8 0.18 11.8
C,;/MPa 0.03 8.0 0. 045 2.9
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Fig. 3 Model validation results
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