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Three-Dimensional Kinematic Analysis of the Arch of the Foot
under the Neutral and Dorsiflexion Ankle Position

Kensaku KAWAKAMI*®, Noboru NAKABE,
Go OMORI and Toshiaki HARA

*$ Graduate School of Science and Technology, Niigata University,
8050 Ikarashi 2, Niigata-shi, Niigata, 950-2181 Japan

We evaluated the joint related to the arch of the foot to study the arch transformation pattern
under different ankle position. Five fresh-frozen cadaveric lower legs were used. Each specimen was
amputated at abous 150 mm from talocrural joint surface, and unnecessary dorsal soft-tissue of the
foot excluding cardinal tendons was removed. The Direct Linear Transformation (DLT) technique
was developed to determine three-dimensional motion of joints composed the arch of the foot during
0 (neutral) and 10 degrees dorsiflexion position under vertical load application. Results show that
the arch transformation pattern at the neutral ankle position were planterflxion and eversion of
calcaneus and dorsiflexion and eversion of transverse tarsal joint. In neutral position,
cuneonavicular and tarsometatarsal joint motion were small. In ankle dorsiflexion, hindfoot and
transverse tarsal joint were moved same pattern of the neutral position, cuneonavicular and tar-
sometatarsal joint motion were increased than neutral position.

Key Words: Biomechanics, Bio-Motion, Measurement, The Arch of the Foot, Motion Analysis,
Transverse Tarsal Joint, Cuneonavicular Joint, Tarsometatarsal Joint
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Fig.2 Arch model of the foot.
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Fig.3 Experimental set up for neutral position.

Fig.4 Location of the video markers.
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Fig.6 Experimental set up under ankle dorsiflexion.
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Fig.8 Typical variation of the motion parameter
with load application.
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Fig.9 Transformation pattern of the arch with
axial load.
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Fig.10 Typical variation of the motion parameter
with dorsiflexion angle.
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Fig.11 Transformation pattern of the arch under
the dorsiflexion.
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