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Longitudinal change of muscle composition of thigh in top junior
athletes—from 1992 to 1993 —

KATSUTA Shigeru, INAKI Mitsuharu, KANO Yutaka
FUJIMOTO Koh-ichi, KUNO Shin-ya®, TAKAHASHI Hideyuki* *
MIYAMARU Masashi, KATOH Ken-ichi* **

We previously reported that adult elite athletes had specific muscle composition for athletic event.
However, it is not clear whether the characteristic of muscle composition in elite athlete is provided by
training or is inherent. To make clear this point, we examined longitudinal change of muscle composition
of thigh in top junior athletes from 1992 to 1993. Twenty-eight top junior athletes, including 7 sprinters,
7 skaters and 14 weight lifters, participated in this study. In determination of muscle cross-sectional area
by MRI, longitudinal section was first imaged, and the image thus obtained was used to identify greater
trochanter and intercondylar eminence of shank. From the position of 70% of the distance from inter-
condylar eminence, 15 axial images in MRI were subsequently taken at a same interval of distance. From
axial images obtained, the cross-sectional areas of quadriceps, hamstrings and adductor muscles were mea-
sured. With regard to the characteristics of change in muscle composition by athletic event, junior sprin-
ters showed greater changes in hamstrings, junior skaters did greater change in vastus lateralis muscle and
junior weight lifters did greater change in vastus intermedius plus vastus medialis muscle.

These results suggest that longitudinal change of muscle composition in top junior athletes are specific
for athletic events.

Key words : MRI, top junior athletes, muscle composition
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Table 1 Physical characteristics of sprinter, skater and lifter group.

1992

1993
Age (years) Height (cm) Weight (kg)

Group Age (years) Height (cm) Weight (kg)
Sprinter (n=7) 13510 164.7+4.1 54936
Skater (n=7) 150+1.7 165382 54.5:66

Lifter (n=14) 14.6+0.6 1662+4.6 63.1x114

145+ 1.0 1673+42 59.0%3.5
157+17 1692+7.5 627+63

155+0.6 1687+47 66.5+11.0
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Fig. 1 M-CSA, QF, HAM + ADD, and QF/ (HAM +
ADD) ratio in sprinter, skater and lifter group
in 1992, ‘

a: P<0.05 (vs other groups) , b: P<0.05
(vs lifter group)
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Fig. 2 The extent of change in M-CSA, QF, HAM +
ADD, and QF/ (HAM + ADD) ratio in sprinter,
~skater and lifter group from 1992 to 1993.
a:P<0.05 (vs other groups) , b:P<0.05
(vs skater group)
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Fig. 3 Change of vastus lateralis muscle in sprinter,

skater and lifter group from 1992 to 1993.
a:P<0.01, b:P<0.05 (vs 1992)
% : Significance about change in CSA of VL
between groups, P<0.05 (vs sprinter group)
t . Significance about change in CSA of VL
between groups, P<0.05 (vs other groups)
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Fig. 4 Change of vastus intermedius plus vastus
medialis muscle in sprinter, skater and lifter
group from 1992 to 1993.

~a:P<0.01, b:P<0.05 (vs 1992)

*: Significance about change in CSA of VL be-
tween groups, P < 0. 05 (vs sprinter group)
t: Significance about change in CSA of VL
between groups, P<0.05 (vs other groups)
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Fig. 5 Change of rectus femoris muscle in sprinter,

skater and lifter group from 1992 to 1993.
a:P<0.01, b:P<0.05 (vs 1992)
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Fig. 6 Change of hamstrings muscle in sprinter,
skater and lifter group from 1992 to 1993.
a:P<0.01, b:P<0.05 (vs 1992)

% Significance about change in CSA of VL
between groups, P<0. 05 (vs lifter group)

t: Significance about change in CSA of VL
between groups, P<0.05 (vs other groups)
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Fig. 7 Change of adductor muscle in sprinter, ska-

ter and lifter group from 1992 to 1993.
a:P<0.01, b:P<0.05 (vs 1992)
% Significance about change in CSA of VL
between groups, P<<0.05 (vs sprinter group)
t: Significance -about change in CSA of VL
between groups, P<{0.05 (vs other groups)
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