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Evaluation of Ankle Sprain using Finite Element Method
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Fig. 1 Measurement of ROM using goniometer’
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Table 1 Results of ligament tensile test®

Table legend Failure stress (MPa) Failure strain
Anterior taliofibular ~ 22.59+16.64 0.14+0.07
Calcaneofibular 43.64+35.85 0.13+0.02
Posterior talofibular ~ 25.00+23.97 0.16+0.04
Tibionavicular 20.73£15.03 0.09+0.02
Tibiocalcaneal - -
Posterior Tibiotalar 12.39+8.46 0.25+0.13
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Fig. 2 FE foot model with detailed ankle ligaments

inversion 20°  eversion 10°

Fig. 3 Simulation concept of inversion and eversion
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Fig. 4 Deformation of ankle ligaments in eversion 10°
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Fig. 5 Deformation of ankle ligaments in inversion 20°
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Table 2 Stress and strain of ankle ligaments
in inversion 25

Anterior Calcaneo- Posterior
talofibular fibular talofibular
Stress (MPa) 41.52 21.10 0.11
Strain 0.14 0.04 0.0004
(failure expeted)

Table 3 Stress and strain of ankle ligaments
in eversion 10

Tibio- Tibio- Posterior

navicular calcaneal talotalar
Stress (MPa) 43.75 18.39 6.82
Strain 0.9 0.057 0.065

(failure expected)
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