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Biomechanical comparison of two posterior internal fixation methods after dentectomy

XIE Tian— hao, MA Sheng— hui, DING Hui— chao, YAO Guo-jie, SONG Jian, XU Guo—zheng, MA Lian—ting. Department of
Neurosurgery, General Hospital of Cnetral Theater Command, PLA, Wuhan 430070, China

[Abstract] Objective To compare the biomechanical characteristics of occipito (CO)— cervical 2 (C2) fixation and posterior
C1~C2 fixation after the odontoidectomy in oeder to provide biomechanical basis for the clinical selection of internal fixation treatment
plan. Methods Based on the pre—constructed finite element model of the cervical spine with occipital bone, the odontoidectomy model
was further constructed, and then the CO~C2 fixation and C1~C2 fixation were respectively loaded in the odontoidectomy model to
construct two kinds of internal fixation model. The flexion—extension, lefi-right rotation, lefi-right rotation and lefi-right lateral flexion
activity and internal fixation stress of each segment of the surgical model were calculated using the ABAQUS 6.12.-1 software. Results
The motion of CO~C1 in extension and lateral bending increased by more than 50% after the odontoidectomy than the intact model. The
motion of the CO~C2 fixation model and the C1~C2 fixation model were almost the same, both with a low mobility. CO~C2 fixation can
significantly reduce the range of motion in all directions at CO~C1 level, while the C1~C2 fixation model showed no effect on CO~CI.
Conclusions The stability of CO~C1 will decrease to a certain extent after the odontoidectomy, and CO~C1 fixation will cause significant
decrease in the occiput—cervical mobility. Therefore, we suggest that C1~C2 fixation should be performed for patients with preoperitive
stable CO~C1, and the follow up of postoperative X-ray should be performed to observe the stability of CO~C1. For patients with pre—
exist deformity or unstable factors of CO~C1, occipito—cervical fixation and fusion should be used.
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