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The mechanism causing tendon curvature and its functional role
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Both the mechanism causing tendon curvature and its role remains unknown, to

elucidate which the objective of this study was to investigate the anatomical structure and
mechanisms that could possible cause the bending of the Achilles tendon during human ankle passive
rotation. Removal of the Kager' s fat pad in Thiel-embalmed cadavers produced tendon buckles where
there is the location of the Kager’ s fat pad, but the tendon curvature was ﬁreserved. Such
curvature disappeared when stiff plastic material was implanted instead of the Kager’ s fat pad.
Tendon stiffness and collagen fiber distributed homogeneously with respect to the line of the tendon
at the location of bending. Therefore, the structure of the Achilles tendon itself causes the
bending. When the location of tendon bending was closer to the ankle center of rotation, the
calcaneus excursion was amplified relative to the Achilles tendon length change due to the
mechanical effect at the ankle rather than tendon elasticity.
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The distance from the obstruction to the
Achilles tendon insertion on the calcaneus is
defined as
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where x_ and v, arethe x and w
coordinates of the obstruction, respectively. The
distance from the myotendinous junction (MTJ)
to the obstruction is defined as
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where Xx,, and y,, arethe x and y
coordinates of the MTJ, respectively.

The straight (i’srrﬂight) and curved (I _,,...cq)
lines of the Achilles tendon length are defined as
follows.
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The position of Achilles tendon insertion on
the calcaneus are displaced on the arc of radius
M where centered on the COR (0,0) for each 1
mm increment in the Achilles tendon length until
20 mm. Length gain (g, ) is the ratio between
vertical displacement of the calcaneus and

change in length of the Achilles tendon and
calculated as

g = 7+ —¥)
bo(dy—d)

where (w.; — ) is the change in y coordinate
of insertion on the calcaneus which calculated by

adjacent node (¥ ;) minus at a given node (¥),
and {d.; —a) is the change in length of the
Achilles tendon which calculated by adjacent
length (d,;) minus at a given length (d),
respectively.
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