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Comparisons of the shape and cutaneous sensation of feet of judo practitioners and non-

practitioners

Humans support their body weight supported on two feet, each of which contains 26
bones. Feet and toes are rich in movement and play important roles in daily activities.
However, inadequately fitted shoes and lack of exercise can contribute to foot pain and
misalignment alignment of the bones. Study into the frequency of misalignment and
impaired cutaneous sensation remains sparse, and there are no studies into the alignment
of feet of judo wrestlers and reports on cutaneous sensation of the feet is sparse
compared with that of hands. The author compared the alignment of feet and cutaneous
sensation of judo practitioners of at least three years experience with those of a control
population (non-practitioners of judo). Foot Grapher® (an automated foot-shape
measurement tool designed for shoe makers) demonstrated impaired alignment such as
pes planus (flatfeet), pes cavus (high-arched foot) and hallux abducto valgus in both the
Judo wrestlers and the control group with no significant difference. Ultrasonography of the
fifth phalanges revealed that the middle row is absent in about 30% in both groups. Two-

point thresholds in soles were significantly shorter in the control than in the judo wrestlers
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I\l ig-Talll The form of "fascicles twisting" is believed to occur in the human calcaneal
tendon (Achilles tendon) . However, few studies accurately and thoroughly describe this
structure. Recently, the anatomical relationship between the Achilles and plantaris tendons
as a pathogenic mechanism of Achilles tendonitis has gained increasing interest. In the
present study, the pathogenic mechanism of Achilles tendon injury was studied by
identifying the detailed anatomical characteristics of the tendon fibers, including those that
form attachments with the plantaris tendon.

An anatomical study was conducted on 87 legs of 53 cadavers belonging to Oita University
and Kagoshima University. Five of these cadaver legs were examined in a gross analysis of
tendon fibers. Ultrasound was also used in an imaging analysis. Tendons that formed
attachments with the plantaris muscle were also assessed by the classification method of
Daseler and Anson (Type | ~ Type IV) .

When the extent of fascicle twisting in the Achilles tendon was examined in the gross
anatomical and ultrasound studies, medial rotation was determined to be approximately 90°
in all cases. The twisting began from the narrow part of the tendon and the lateral fascicles
that originated from the gastrocnemius, which continued to twist as they coursed together




through the peripheral region. The fascicles originating from the soleus muscle coursed
medially through the narrow region inside the tendon and twisted slightly. Some of the
fascicles originating from both muscles could not be definitively classified in the fiber
analysis. At the calcaneal attachment of the Achilles tendon that fascicles were relatively
easy to isolate, the developed synovial folds were observed in some cases. The most
frequently observed type of insertion in the plantaris tendon was Daseler and Anson's Type
M.

The results of this study confirm that medially rotating fascicles are evident in the internal
Achilles tendon. The fascicle twisting, which was found among the fascicles of the distal
Achilles tendon, provides anatomical evidence for a pathogenic mechanism of a saw-like
action with the motion of foot. In addition, the presence of invaginated synovial folds
between the tendon fascicles in the posterior calcaneal surface is an important finding that
is closely related to synovial fringes, which trigger inflammation at the attachment site.
Furthermore, Form variations of the insertion sites in plantaris tendon may be related to the
structures that trigger Achilles tendonitis.
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