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FE Modeling of A Flatfoot for Studying Pathology and Improving Surgical Plan
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Despite being a common foot deformity, the biomechanics of flatfoot has not been fully under-
stood and optimal surgery towards individual patients still pose difficulties to medical doctors. Computer
model is one option to solve this problem. In this paper, a finite element (FE) model of a flatfoot was
presented based on CT measurements. Balance standing simulations were performed and results were
compared with experimental data to validate the model. One example of surgical simulation (osteotomy)

was conduced to show the performance of the model.
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Fig.1 Surface triangular meshes of (a) the bone structure and
(b) the encapsulated soft tissue.
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Fig.2 Constructed ligaments (red lines) and plantar fascia
(blue lines) with (a) tarsal view, and (b) plantar view.
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Fig.3 Loading and boundary conditions defined in the model.
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Table 1 Linear elastic properties of bone, ligament, plantar
fascia, and ground

s YU 7#E MPa) | K7V
H 7,300 0.3
Ay 260 0.4
TR 350 0.4
Him 17,000 0.3

Table 2 Nonlinear hyperelastic properties of the encapsulated

tissue

Cio (MPa) Co1 (MPa) Cy (MPa) | Cy (MPa)
0.08556 -0.05841 0.03900 -0.02319
Coo(MPa) Di(MPa~T) | Dy(MPa™T)

0.00851 3.65273 0.00000

Fig.4 Stress distribution of balanced standing simulation.
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Fig.5 Comparison of stress distribution on plantar surface be-
tween (a) simulation and (b) experimental measurments.
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Fig.6 Geometry changes of calcaneus for osteotomy surgery
with (a) top view, and (b) back view.
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Fig.7 Simulation results on bones before and after osteotomy
surgery: (a) tarsal view before surgery, (b) plantar view
before surgery, (c) tarsal view after surgery, and (d) plan-
tar view after surgery.
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