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Establish a finite element model of upper cervical spine and to analysis the biomechanism of atlas/
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[Abstract] Objective:To construct a three—dimensional upper cervical spine (CO-C3) finite element model
and make the preliminary biomechanical analysis to atlas by using this model.Method:The cervical spine of a
healthy adult man was scanned by Siemens Somatom Sensation 64 with 0.6mm thickness without any interval,
the data was saved with DICOM format.The finite element model of upper cervical spine was established by
means of Mimics and ANSYS software.Based on the model of atlas and holo—model of upper cervical spine
(CO-C3) ,the stress of different position of atlas was analyzed while the skull was in neutral,flexion and pos-
terior extension position.Result: (1)The finite element model of CO-C3 was geometrically resemble,composed
of 110105 node points and 91469 elements.(2)In the holo—model of upper cervical spine,when load was ap-
plied on occipital bone,the Von Mises stress on the anterior arch was biggest and the smaller stress was on
the posterior arch and lateral masses no matter what position the skull was.(3)In the model of atlas,when
load forced on superior articular facet of atlas,the biggest Von Mises stress focused on the anterior arch and
the smaller was on the posterior arch and lateral masses.When the load forced on posterior arch and skull in
overextension, the biggest stress significantly focused on the juncture of lateral mass and the posterior arch of
the atlas.Conclusion:The finite element model of CO-C3 can simulate the natural condition of cervical spine
and facilitate the further biomechanical research.The axial loading will cause the stress force focused on the
anterior arch what position including median,flexion or extension of the head is, but when head is in ex-

ceeding back extension,the largest stress force focused on lateral mass of the posterior arch of the atlas.
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