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Application of finite element method in flat foot deformity
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Despite being a very common foot deformity, flatfoot is one of the least
understood orthopaedic problems, and the opinions regarding its optimal treatment vary widely. We
reported that an FE model of a flatfoot is proposed that is based on CT measurements. Surface meshes

of the bones and soft tissue were generated from CT images and then simplified to reduce the node
density. A total of 62 ligaments, 9 tendons, and the plantar fascia were modeled manually. Volume
meshes of the different components were generated and combined to form the completed flatfoot model.
A dynamic FE formulation was derived, and a balanced standing simulation was performed. The model
was validated by comparing stress distribution results from the simulation to experimental data.
Lateral column lengthening or medial displacement calcaneal osteotomy was performed in patients with
flat foot deformity. We cleared that the change of the stress distribution compared between before
and after surgery using FE model.
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Table 3

joint space width of nine tibial plafond areas
lateral

df | 2.07+0.99
2.09+0.98
2.54+0.60
1.8340.38
1.860.30
2.05+0.58
df | 2.08+0.74
N | 214052
2.72+0.62

medial
2.47+0.57
2.88+0.84
3.67+0.64
2.09+0.38
2.41+0.34
2.92+0.73
2.08+0.32
2.28+0.96
3.67+0.89

medium
1.99+0.73
1.93+0.94
257%+0.74
1.72+0.39
1.83+0.38
1.73+0.57
1.94+0.26
2.10=+0.44
2.39+0.47

posterior

medium

anterior

N
[ pf |

f
N
[ pf |

f
N
[ of |

mean=+ S.D.

Metatarsus
primus elevatus
MPE 1.879+ 2.000mm
MPE 2.578+ 2.480mm
p=0.0061
MPE  2.183% 2.724mm
MPE 2.374+ 1.842mm
p=0.6222 4
Group 1 2.425%+ 1.749mm
Group 11 2.307+ 1.989mm Group 111
3.363+ 3.336mm Group IV~ 1.446% 1.961mm
Group 1 Group 11
p=0.7925 Group 111
v p=0.0020
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