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Effects of Hybrid surgery on load transfer pattern of cervical spine

MO Zhong-jun', DU Cheng-fei', FAN Yu-bo'” (1. Key Laboratory for Biomechanics and Mechanobi-
ology of Ministry of Education, International Joint Research Center of Aerospace Biotechnology and Medical En-
gineering of Ministry of Science and Technology, International Research Center for Implantable and Interven-
tional Medical Devices, School of Biological Science and Medical Engineering, Beihang University, Beijing
100191, China; 2. National Research Center for Rehabilitation Technical Aids, Beijing 100176, China)

Abstract; Objective To investigate the pattern of load transfer in cervical spine treated with Hybrid surgery using
total disc replacement ( TDR) and spinal fusion, so as to deepen the understanding of Hybrid surgery from the bi-
omechanical view. Methods A finite element model of cervical spine C3-7 (INTACT model) was built to simulate
three types of fusion surgeries at C4-6 degenerative segments: upper TDR combined with lower bone graft fusion
(TDR45 model) , upper fusion combined with lower TDR ( TDR56 model) , two-level fusion ( Fusion456 model).
Results In all surgical models, mobility of the fused levels was almost lost, while mobility of the TDR levels in-
creased. Under the axial load of 160 N, the entire cervical motion was less than 4° in the INTACT model, while
the motion in the TDR45 model and TDR56 model increased to 8.2° and 8.9°, respectively. In the TDR56 model,
the force transferred through the C5 vertebra decreased by 20% , while the force transferred through the facet joint
force was 3.8 times larger than that of the INTACT model. The facet contact force in the TDR45 model increased
by 50% . The maximal stress in the INTACT model was 0.8 MPa, while the facet contact force in the TDR45 mod-
el and TDR56 model were almost 2 times as that in the INTACT model. Conclusions Due to the increased mobili-
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ty at the TDR levels, the cervical curvature after Hybrid surgery changes greatly under the axial load. The altera-
tion of spinal alignment will result in a decrease in anterior vertebral section force at the operative level, as well as

an increase in facet joint force and facet cartilage stress.

Key words: Hybrid surgery; Total disc replacement (TDR) ; Spinal fusion; Load transfer
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