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Finite element analysis of unilateral fixation of
thoracolumbar fractures
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Objective: Thoracolumbar fractures posterior orthopedic fixation program there are many, but unilateral fixation
in clinical practice is not selected by physicians. The finite element method can simulate the biomechanical
effects of internal fixation surgery in the computer. The biomechanical effect and feasibility of unilateral fixation
of thoracolumbar fractures were explored by this method. Methods: The finite element model of thoracic and
lumbar vertebrae fractures was constructed by normal healthy volunteer data. The unilateral fixation system and
bilateral fixation system were used to simulate the finite element model. Results: The static stress, maximum stress
and maximal displacement of unilateral fixation were significantly higher than those of bilateral fixation (P<0.05),
which were obtained by finite element analysis. Conclusion: Unilateral fixation of thoracolumbar fractures after
its finite element operation results suggest that the biomechanical effects of poor clinical application of unilateral
fixed choice need to be careful to avoid the failure of orthopedic reduction surgery.
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Figure 1 Unilateral fixed stress cloud
(AR (B)FE; (OO (DA (B)£HEE; (F)filF.
(A) Flexion; (B) Extension; (C) Lateral bending; (D) Right bending; (E) Left torsion; (F) Right torsion.
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Figure 2 Unilateral fixed displacement diagram
(AR (B)F{H; (COMZ; (D)AME; (B)AEHFE; (F)f5.
(A) Flexion; (B) Extension; (C) Lateral bending; (D) Right bending; (E) Left torsion; (F) Right torsion.
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Table 1 Biomechanical parameters of different internal fixation

S AN ] 7 XA [

mEE AR /MPa FAfH/mm BV 1 /MPa BrA B8 /mm

i 187.28 +2.16 0.5902 + 0.0128 126.82 + 5.56 0.2502 = 0.0050
Je i 140.30 + 1.52 0.3798 + 0.0787 94.99 + 1.72 0.1854 = 0.0052
LEAS 157.50 = 2.00 0.4612 + 0.0088 152.18 £9.13 0.3172 + 0.0048
F s 178.62 + 2.38 0.5818 + 0.0068 159.58 + 13.45 0.3315 + 0.0051
igiikid 52.18 +2.07 0.1753 + 0.0140 61.81 +0.27 0.1534 = 0.0078
VEEiiE] 74.18 + 3.58 0.2515 + 0.0016 71.85+2.28 0.1773 + 0.0049

PHLHL RN T R ARG RS L, B 7 AR RS 45 T XU [T 7, P<0.05

Comparison of the maximum stress and maximum displacement between the two groups, the stability of the unilateral fixation are worse

than that on both sides of the fixed, P<0.0S.
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