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Abstract : The axial compressive strength, relative 3-D stability and osteoconductive shape design of an intervertebral fusion cage are
important biomechanical factors for successful intervertebral fusion. Changes in the stress distribution of the vertebral end plate and in cage
stability due to changes in the spike shape of a newly contrived box-shaped fusion cage are investigated. In this investigation, the initial
contact of the cage’s spikes with the end plate and the penetration of the cage’s spikes into the end plate are considered. The finite element
analysis is conducted to study the effects of the cage’s spike height, tip width and angle on the stress distribution of the vertebral end plate,
and the micromigration of the cage in the A-P direction. The stress distribution in the end plate is examined when a normal load of 1700N is
applied to the vertebra after inserting 2 cages. The micromigration of the cage is examined when a pull out load of 100N is applied in the
A-P direction. The analysis results reveal that the spike tip width significantly influences the stress concentration in the end plate, but the
spike height and angle do not significantly influence the stress distribution inthe end plate touching the cage’s spikes. In addition, the analysis
results show that the micromigration of the cage can be reduced by adjusting the spike angle and spike arrangement in the A-P direction.
This study proposes the optimal shape of an intervertebral fusion cage, which promotes bone fusion, reduces the stress concentration in a
vertebral end plate, and increases mechanical stability.

Key words : Intervertebral fusion cage, Cage design, Finite element method (FEM), Cage stability, Stress concentration
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Fig. 1. Simplified 3-D model of the designed intervertebral
cages and vertebra
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