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Biomechanical evaluation of pedicle screws fixation
combined cages with different materials in the treatment
of lumbar spondylolisthesis by finite element analysis”

Lei RENY, Sheng-jun SHEN!, De-dong GAQ? Yu ZHAO! Yong XU', Xing-guo PENG!
(1. Department of Spine Sugery, the Affiliated Hosptial of Qinghai University Qinghai Xining
810001, P.R. China 2. Department of Computer Science, Mechanical Engineering
Institute of Qinghai University, Qinghai Xining 810013, P.R. China)

Abstract: [Objective] To evaluate the biomechanical characteristics of pedicle screws fixation combined
cages with different materials in the treatment of lumbar spondylolisthesis. [Methods] A three-dimensional fi-
nite element model of an intact L,~Ls; segment was constructed by using CT scans of a healthy male. Materi-
alise's interactive medical image control system 10.01 (MIMICS 10.01), Geomagic 10.0 and the finite element
program ANSYS12.0 were applied to mode.Based on the intact L,~Ls model (INT) , the simulation of different
materials cage were established with bilateral pedicle screws combined titanium material cages (M1 model) and
bilateral pedicle screws combined PEEK material cages (M2 model ). 6 N.m moments with 400 N preload were
applied to L; vertebral body under the loading conditions of extension, flexion, lateral bending and torsion,
respectively. The L, angular variation and stress distribution in pedicle screw and cage under different load
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were documented. [Results] The angular variation of fusion model (M1, M2) were less than the normal lum-

bar spine model

(INT).During stress experiments, the peak stress of M1 under various conditions were higher

than M2. Under the extension conditions, peak stress of screws and cages were smaller than other working

conditions.

[ Conclusion] Pedicle screw fixation can provide sufficient stability in fusion segment. For the

same stability conditions of pedicle fixations, the peak stress of PEEK material cages were smaller than tita—
nium material cages, the possibility of cages collapse and displacement were less than titanium material cages,
so its relatively had higher fusion rate. Under the extension condition both cages and screws had less stress,

we inferred extension position was a stable position.
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