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The Mechanism of Occurrence and Rehabilitation of Heel Pain
Based on Finite Element Method
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Abstract; Objective To investigate the mechanism of occurrence and rehabilitation of heel pain, so as to provide
a theoretical basis for the effectiveness of heel pain treatment. Methods The CT and MRI data acquired from
feet and knees of patients with heel pain were reconstructed to establish the bone-muscle composite finite element
model. Based on the established model, the effect of calf muscle contracture on biomechanical properties of the
foot and ankle was simulated by using the finite element method . Results When the calf muscles produce up-
ward lifting power, plantar pressure was transferred from the heel area to the forefoot area, and there was no sig-
nificant difference in pressure distribution by different combination schemes of muscle forces. The strain of the
plantar fascia was increased, with stress concentration on the calcaneus surface. Under 240 N force, the peak
stress at the Achilles tendon attachment position and the calcaneus nodules was up to 10. 82 MPa and 11.2 MPa,
respectively. Conclusions The stress concentration in calf muscles and Achilles led to the changes in biome-
chanics of the ankle, which resulted in heel pain. The method of improving the overall biomechanical environment
by releasing concentrated stress to restore the position of the bones and joints of the ankle joint is the mechanism
for rehabilitation of heel pain.
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Fig.1 Model of foot bone-muscle system (a) CT images, (b) Finite element model of bone-

muscle system, (c¢) Geometrical model of bone and muscle system
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Tab.1 Finite element numerical simulation schemes and peak plantar pressures
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1 0 0 0 128. 11 323.37
2 40 0 40 130. 54 316.92
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4 80 40 40 135.76 308. 24
5 120 40 80 145. 80 289. 06
6 120 80 40 140. 68 299. 26
7 160 40 120 150. 34 290. 32
8 160 80 80 148.72 274.71
9 160 120 40 145.72 287.93
10 200 40 160 155.02 277.85
11 200 80 120 152.35 263. 67
12 200 120 80 154. 67 261.13
13 200 160 40 150. 68 277.83
14 240 40 200 156. 03 268. 01
15 240 80 160 157.03 273.12
16 240 120 120 151.51 256.78
17 240 160 80 156.72 272.21
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Fig.3 Variation of the peak plantar pressure under different muscle loads (a) The triceps surae, (b) Isolated gastrocnemius.
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Fig.4 Plantar pressure distribution under triceps loads with
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Scheme 3, (d) Scheme 4, (e) Scheme 5, (f) Scheme 6
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