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Abstract; Objective To establish a finite element model of the hallux valgus foot and study the stress and
displacement changes in the first and second rays of the hallux valgus under different tensile forces. Methods

Foot CT images of a patient with hallux valgus were imported into Mimics to reconstruct a three-dimensional (3D)
skeletal model of the foot. The 3-matic software was used to mesh the reconstructed model and generate the
volume mesh. The optimized model was imported into ANSYS for finite element analysis. The relationship
between the tensile forces and the stress/displacement of the first and second rays of the hallux valgus was
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verified by changing the size and direction of the tensile forces. Results Tensile forces of different magnitudes
and directions were applied to the first proximal phalanx. When the force was less than 12 N, with an increase in
tension, the displacement of the first phalange changed more significantly. For every 2 N increase in tension, the
displacement increased by approximately 1 mm. When the force was greater than 12 N, with an increase in
tension, the stress on the first phalange increased, whereas the displacement only changed slightly. In addition,
when the magnitude of the force remained unchanged at 12 N and the direction of the force changed at intervals of
15°, the stress and stress distributions of the first and second rays changed with direction, and the displacement
also changed accordingly. When the direction of the force was perpendicular to that of the second phalanx, the
displacement of the first phalanx increased. Conclusions Finite element analysis technology can vividly and

accurately analyze the stress and displacement changes of the first and second rays of hallux valgus under

different tensile forces, and it lays a foundation for the design of hallux valgus orthoses.
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Fig.1 Bone model of hallux valgus foot (a) 3D point cloud model of complete skeleton, (b) 3D point cloud model after

adding cartilage, (c¢) Partial skeleton model of the first and second rays of hallux valgus, (d) Application of load and

constraint conditions to the first and second rays of hallux valgus
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Fig.3 Displacement and stress distributions of the first and second rays of hallux valgus under different tensile forces

(a) Under tensile forces at different magnitudes, (b) Under 12 N tensile force in different directions
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