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Introduction

Optimization design and simulation analysis of artificial atlanto-odontoid joint
structure

Xiong Sheng', Chen Xi-liang, Wang Yun-feng', Hu Yong? ('Ningbo Institute of Materials Technology and
Engineering, Chinese Academy of Sciences, Ningbo 315201, Zhejiang Province, China; 2Ningbo Sixth
Hospital, Ningbo 315000, Zhejiang Province, China)

Abstract

BACKGROUND: Studies have shown that traditional models of atlanto-axial joints have good
biomechanical properties, but they cannot completely meet the requirements of the human body. Based
on the basis of predecessors’ research, this article will explore a kind of atlanto-axial joint which can not
only prevent its instability but also make the structure of axis parts a certain flexibility to make it meet the
needs of the human body through the analysis of the requirement of atlanto-axial vertebral joints.
OBJECTIVE: To analyze the torque change at the junction of cranial cervical vertebra lateral atlanto-axial
joint by using finite element analysis, and discuss three-dimensional motion mechanical properties and
fatigue life and safety factor of the atlanto-axial vertebral models using statics analysis.

METHODS: Fatigue analysis was conducted in the static analysis for the optimized structure in the
three-dimensional atlanto-axial vertebral models using finite element analysis. Torque of 0.5 Nem was put
on the fixed plate. The performance and life span of the optimized model were evaluated by analyzing the
results of simulation analysis.

RESULTS AND CONCLUSION: The traditional model of the atlanto-odontoid joint is fixed by a pin in the
body. The axis cannot rotate and the appearance is defective. The optimized artificial atlanto-odontoid joint
can rebuild the good stability of atlanto-axial joints and can retain its movement function. The improved
structure not only has a certain rotating angle, but also can limit the rotating angle of the model in a certain
torque by the limit block. Because of the actual requirements, in order to lay solid, easy to operate, keep
the motor functioning and avoid injury, atlanto-odontoid joint should use titanium alloy material. The
selection of parameters has certain requirements. These results suggested that the optimized artificial
atlanto-odontoid joint has met the commands of creativity and utility, which has feasibility in mechanics. All
the parameters meet the requirements in the optimized structure.

Subject headings: Tissue Engineering; Atlanto-Axial Joint; Finite Element Analysis; Fatigue
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