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Dewelopment of the three-dimensional finite element model of
the lower cenvical spine(C, -C, ) with titanium mesh cage and
plate after anterior cervical osteotomy corpectomy
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Abstract: Objective To investigate the high digital method of three-dimensional finite element model for the
lower cenrvical spine with titanium mesh cage and plate after anterior cervical osteotomy corpectomy by spiral
CT, so as to provide standard model for biomechanical experiment for anterior cervical osteotomy corpectomy.
Method The lower cervical spine(C,-C,) geometries were determined by CT images from a 23 year old
healthy man. The finite element model was constructed by the combination of software Mimics 9.1 and Free-
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form. The meshed model was acquired and finished with Ansys 9.0. With the pretreatment function of finite el-
ement software Ansys, the structure of lamina terminals, intervertebral discs, nucleus pulpous, anterior longi-
tudinal ligaments, sup-raspinal ligament were established supplementarily based on the osseous structure of
spinal model. Based on the intact finite element model(FE/Intact), the model were generated by simulating
anterior cenvical titanium mesh fusion cage and plate after C5 corpectomy. Proper material features and entity
unit type were used for intellectual finite element mesh division. Result Finite element mesh division of
three-dimensional model of the lower cervical spine with titanium mesh cage and plate after anterior cervical
corpectomy: Three-dimensional reconstructed software Mimics and finite sofiware Ansys were used success-
fully to perform finite element mesh division of three-dimensional model of the lower cervical spine with titani-
um mesh cage and plate after anterior cenvical corpectomy. Conclusions The constructed three-dimensional
finite element model of the lower cenvical spine with titanium mesh cage and plate after anterior cernvical cor-
pectomy approaches to real biomechanical sample, which can simulate the natural condition and facililate the
further biomechanical research.
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Fig1 Geometric model of titanium cage mesh and plate
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Fig.3 Stress nephogram of inferior cage-
endplate interface of ®12 mm ftitanium
mesh cage without internal end ring (S - )
in postexion
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Fig4 Finite element model of the C, ~ C, cenvical spine (anterior view)

(a) anterior view, (b) lateral view, (c) posterior view
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Fig5 Geometric model of the C, ~ C; with titanium cage mesh and plate after corpectomy

(a) anterior view, (b) lateral view, (c) posterior view
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(a) IETW

(a) anterior view, (b) lateral view, (c) posterior view
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Fig6 Finite element model of the C, ~ C; with titanium cage mesh and plate after corpectomy
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