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Topology optimization design of atlantoaxial interarticular cage
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[Abstract] Objective To investigate the application value of topology optimization technology in the design of atlantoaxial
interarticular cage. Methods Three dimensional model of atlantoaxial vertebrae was established by scanning CT in a healthy volunteer.
Based on this simplified model, topology optimization design was carried out for the atlantoaxial interarticular cage device. A new
atlantoaxial cage (Cage A) was designed through topology optimization. The internal stress responses of Cage A and the traditional cage
to the vertebral body were compared, and the mechanical properties of the fusion apparatus were evaluated. Results Compared with the
traditional cage, the maximum stress of Cage A model was significantly reduced, and the stress was evenly distributed on the support
surface. In the posterior extension state, the deformation peak value of the overall model with Cage B was significantly reduced. There
were no significant changes in the maximum stress value and the proportion of bone graft volume in the vertebrae implanted by Cage B.
Conclusions Compared with the traditional cage, the atlantoaxial interarticular cage designed by topological optimization technology has
a more uniform stress distribution and reduces the risk of fusion cage settlement. This method can realize individualized cage design.
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