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Abstract

BACKGROUND: There are many types of plate can be used for the treatment of calcaneus fracture, but it is not
clear which type has the best effect.

OBJECTIVE: To observe and compare the biomechanical properties, such as stress, strain and
displacement of three types of plate through loading them on the three-dimensional finite element model of
calcaneus fracture.

METHODS: The three-dimensional finite element model of calcaneus fracture was established when the ankle
joint was in neutral position and back stretches 20° position, then the type 1, type Il and type III plates were
used to fix the fracture model. Through loading force on the model, the stress distribution of plates and calcaneus,
and displacement between fracture gaps were calculated.

RESULTS AND CONCLUSION: In the position of the neutral and back stretches 20°, the stress distribution of
type I,type II andtype Il plates was not uniform, and the stress at the front was higher than that at back.
Comparatively, the stress distribution of type 1 plate was more uniform than type II plate and type III plate.
And the stress distribution of calcaneus at the front was higher than that at back, while the largest stress of the
normal calcaneus was distributed on the tubercle. The maximum stress of calcaneus after fixed with type 1
plate was lower than that fixed with type Il and type Il plates. Displacement among fracture gaps occurred
after fixed with three types of plates in two positions, and the displacement tendency was uniform. The results
show that when compared with type Il and type Il plates, the stress of calcaneus after fixed with type [
plate is smaller and more uniform which corresponds with the biomechanics principle.

Key Words: bone and joint implants; digital orthopedics; orthopedic three-dimensional finite element; calcaneus
fracture; plate internal fixation; three-dimensional finite element; biomechanics; other grants-supported paper
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Figure 1 Normal three-dimensional finite element model of
calcaneus (Cant view)
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Figure 2 Normal three-dimensional finite element model of
calcaneus (Sagittal view)
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Figure 3 Calcaneus fracture line of neutral position model
after stressing (Integral view)
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Figure 4 Calcaneus fracture line of back stretches 20°
position model after stressing (Integral view)
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Figure 5 Appearance of type [, type Il and type Il plates
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Table 1 Elastic properties constants of relative materials
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Figure 6 Stress cloud of different integrated stress after fixed
with different types of plates in neutral position
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Figure 7 Stress cloud of different integrated stress after fixed
with different types of plates in back stretches 20°

position
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Table 2 Maximal stress value of calcaneus in neutral position
and back stretches 20° position fracture model after

fixed by three types of plates (MPa)
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