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Effects of stifiness of plantar soft tissue on foot biomechanical
behavior: a 3D finite element analysis

LI Yun—ting1, TAO Kai', WANG Dong—mei1, WANG Xu®.(1. School of Mechanical Engineering,
Shanghai Jiaotong University, Shanghai 200240, China; Department of Orthopedics, Huashan Hospital, Fu-
dan University, Shanghai 200040, China)

Abstract: Objective To investigate the biomechanical effects of the whole hardening of plantar soft tissue and
the local hardening under metatarsal heads and calcaneus on human foot and ankle system. Method Build-
ing a 3D finite element model based on the MRI scanning pictures of a healthy young volunteer and changing
the material property of plantar soft tissue to simulate different plantar soft tissue status; and three solutions
simulating the balanced standing were done to compare model’ s predictions. In addition, the plantar pres-
sure measurement of the volunteer was used to validate the model. Result The foot model was created and
validated. Three solutions were completed under different material properties of plantar soft tissue, and the
contact pressure distribution and some mechanical information of internal soft and hard tissue were quanti-
fied. Conclusions The hardening of plantar soft tissue, especially the local hardening, greatly affects the con-
tact pressure distribution and stress magnitudes in plantar soft tissue, which would increase potential risk of
plantar ulcer.
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Fig1 The 3D foot FE model of (a) encapsulated soft tissues
and plane support, (b) bones, cartilages, ligaments and plantar

fascia
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Fig.2 The local harden region of planar soft tissue beneath
metatarsal heads and calcaneus in the FE foot model
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Fig3 (a)The measured plantar contact pressure distribution.

The FE predicted plantar contact pressure distribution of (b)
young man, (c)old man and (d) old man with diabetic foot
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