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Establishment and biomechanical analysis of a three—dimensional finite element model of whole cervical spine with occipital
bone

XIE Tian—hao, LU Yu—zhao, WANG Zai—gui, DING Hui—chao, YANG Ming, SONG Jia, XU Guozheng , MA Lianting. Depariment of
Neurosurgery, General Hospital, Central Theater, PLA, Wuhan 430070 China

[Abstract] Objective To provide a hiomechanical model for the study of decrease in the craniocervical junction and cervical
spine. Methods The craniocervical thin—section CT scans of a healthy male volunteer was used to establish the three—dimensional (3D)
finite element model of whole cervical spine with occipital bone.The DCIOM data of CT scans were used to reconstruct a 3D cervical
point cloud model with Mimics, which was further used to build a NURBS surface model with Geomagic Studio. Then the curved surface
model was imported into Hypermesh for mesh partitioning, material property assigning, contact and boundary condition defining. The
range of motion of the model were analyzed and the effectiveness of the of model was validate in Abaqusto. Results The final intact
model included all the critical components of cervical spine, and the predicted segmental motions were in the range of results that
observed in previous studies. Conclusions The finite element model of the whole cervical spine with occipital bone was in concordance
with the real anatomy and biomechanics, thus it can be used for biomechanical analysis of the craniocervical junction and cervical spine.
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