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The purpose of the present study was to examine the degree of strain(%) that
is applied to each of the tendon fiber bundles that compose the AT by twist type when the calcaneus
is pronated or supinated. Three AT twist types (least, moderate, extreme twists), one for each type
were investigated. Using the MicroScribe system, the AT and the calcaneal tuberosity were digitized
to reconstruct 3D models. Using this system, the calcaneus rotations in the pronation and

supination directions were simulated, and the degrees of stretching (%) of each tendon were
calculated. For all twist types, when the calcaneus was pronated, the medial head of the
gastrocnemius (MG) and lateral head of the gastrocnemius (LG) shortened and the soleus muscle (Sol)
stretched, and when supinated, MG and LG stretched and Sol shortened. In particular, severe twist
type had the largest degree of stretching of Sol when the calcaneus was pronated (Type I: 1.7% + 3.
4%, Type 11: 2.4% + 1.4%, Type I111: 3.7% + 6.0%).



AT
(Schepsis et al., 2002)
8-15% (Lysholm and Wiklander, 1987; Van Ginckel et al., 2009),
24 (Kujala et al., 2005)

AT 2-6cm (Maffulli and Kader, 2002;
Hess, 2010) (Arndt et al., 1999; Schepsis et
al., 2002) 2-6cm (Carr and Norris,

1989; Clain and Baxter, 1992; Saltzman and Tearse, 1998) AT
(Magnusson and Kjaer, 2003; Kongsgaard et al., 2005)

AT AT
(Lysholm and Wiklander, 1987; Kujala et al., 2005; Van
Ginckel et al., 2009) (Schepsis et al., 2002)
AT AT
(Finni et al., 2003;
Bojsen-Moller et al., 2004; Kinugasa et al., 2008) (Wren et al.,
2003; Lyman et al., 2004; Defrate et al., 2006)
AT
(Lersch et al., 2012) AT
AT AT
(Donoghue et al., 2008) AT
AT
Clement et al (1984)
AT * whipping action’ AT AT
AT AT
MG LG Sol

(Cummins et al., 1946; van Gils et al., 1996; Schepsis et al., 2002; Robert, 2008;
Szaro et al., 2009; Edama et al., 2014a; Edama et al., 2014b)

Type least
Type moderate Type extreme 3 Type (Edama et al., 2014b)
AT
AT MG LG Sol
Type
10% 3 3 83 +
18
AT (Edama et al., 2014a)
MG LG AT Sol AT
AT
MG LG AT MG LG
AT
3-4
MG 4-9 LG 3-9 Sol
10-14 (Edama et al ., 2014a) Type (least)
Type (moderate) Type (extreme) 1
3D MicroScribe (G2X-SYS,
Revware) MG LG Sol 2
3 3 Rhinoceros 3D software (McNeel,
Seattle) 4
20° (20°
M=LC + )x 100) 100]

SCILAB-5.5.0



Statistical analysis: MicroScribe

0.23
MicroScribe 10 2
ICC;1 1
ICC;1 1
ICC;1 1 0.97
ICC;1 1 0.99
Type AT Sol Sol
Type 20°
MG -1.6 £+ 0.9 LG -2.2+ 0.2 Sol 1.7+ 3.4 20° MG 1.3 £ 0.7
LG 2.0+ 0.3 Sol -1.4+ 3.3 Type 20° MG -1.2 £+ 0.7
LG -0.4 + 0.6 Sol 2.4+ 1.4 20° MG 0.8 £ 0.7 LG 0.4 £ 0.5
Sol -3.2+ 1.5 Type 20° MG -1.7+ 0.4 LG -0.4% 1.4
Sol 3.7+ 6.0 20° MG 1.3+ 0.4 LG 0.4+ 1.3 Sol -5.4+ 6.2
Type MG LG Sol Type
MG LG Sol MG LG
Sol Type 20° Sol
Type : Sol 1.7+ 3.4 , Type : Sol 2.4+ 1.4 , Type : Sol 3.7+ 6.0
Sol
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