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3D finite element modeling and analysis of the whole cervical spine
based on Simpleware
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Abstract; Objective To build a 3D finite element model of the whole cervical spine by using Simpleware soft-
ware, as well as validate and analyze the model, so as to provide a reliable model for exploring the mechanism of
cervical spine injury. Methods The 3D entity model of the whole cervical spine C1-7 was established based on
CT tomography images, medical image processing software Simpleware, reverse engineering software Geomag-
ic, which was imported to Hypermesh for meshing, adding ligaments and introducing facet joint contact relation,
etc. , thus to establish the finite element model of the whole cervical spine C1-7. Biomechanical properties of the
cervical spine under flexion, extension, lateral bending and torsion were simulated by ANSYS. Results The es-
tablished model was proved to be accurate and reliable, and its range of motion (ROM) under flexion, exten-
sion, lateral bending and axial rotation was similar to in vitro experiment and finite element analysis results in re-
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lated literatures. The stress of intervertebral disc was concentrated on the compression side of the vertebral
body, and the cervical spine C4/5 was more prone to have a stress concentration. Conclusions The finite ele-
ment model of the whole cervical spine C1-7 can effectively simulate the biomechanical characteristics of the cer-
vical vertebra, which establishes a good foundation for the follow-up studies on whiplash injury of the cervical

spine.
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Fig.2 Finite element model of the cervical spine C1-7 and intervertebral disc
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Tab.1 Element types and material properties for finite element model of the cervical spine C1-7
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Fig.3 ROM of each segment for finite element model of the cervical spine C1-7 under different working conditions (a) Flexion, (b) Exten-

sion, (c) Bending, (d) Rotation
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