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The cross-sectional study of cross-sectional area of
supraspinatus muscle and shoulder abduction strength

Shin HASEGAWA " and Kyotaro FUNATSU"

Abstract

The purpose of this study was to investigate aga-related changes in muscle cross-sectional area (CSA}
of supraspinatus, shoulder abduction strength, and specific tension. Forty male subjecis participated
in this study, and were divided into 4 age groups {10-12G, 13-15G, 18-18G, and 18-21G). Cross
sectional images of supraspinatus muscle wers obtained with B-mode ultrasound apparatus. Shoulder
abduction strength in the plane of the scapula was measured bilaterally with a hand-held dynamometer.
specific tension of supraspinatus was calculated by dividing shoulder abduction strength In CS5A. In
the comparison of each group, CSA of supraspinatus and shoulder abduction strength in 189-210 were
significantly greater than those in 10-12G angd 13-15G (p<0.05-0.01). Specific tension of supraspinatus
in 19-21G was significanily greater than those in 10-12G (p<{0.01}. This study supgested that shoulder
abduction strength increased by specific tension of supraspinatus in the early phase, and by muscle
hypertrophy in the next phase.
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Table 1. Subject characteristics.

Group n Age(yr) Height(cm) Weight(kg) LBM(kg)

10-12G 10 10.9+0.7
13-15G 10 13.9+0.7
16-18G 10 17.240.8
19-21G 10 20.2+1.0

144.246.1
169.0+9.8
172.847.0
173.34£5.0

33.9+4.6
58.0+11.2
62.0+7.2
64.3+4.3

30.7+3.6
48.6+10.9
57.0£5.9
57.6+4.0

Mean+SD, LBM : Lean body mass
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Fig.1 The location of the measurements taken by
ultrasonography
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Table 2. Comparison of cross-sectional area of supraspinatus.

Group CSA (cm?) CSA/LBM (cm’/kg®")

DOM NDOM DOM NDOM
10-12G 4.7+0.6 45H0.6  ** 0.48+0.05  046+0.05 **
13-15G 7.0+1.3 6.5£1.2  ** 0.52+0.05  049+0.06 *
16-18G 8.5+0.8 7.8+1.0 0.58£0.04  0.53+0.06
19-21G 8.2+0.8 8.4+0.8 0.55£0.06  0.56+0.05

Mean+SD, CSA: cross-sectional area, LBM: lean body mass.
DOM: dominant side, NDOM: nondominant side.
*p<0.05,*:p<0.01. Significant difference from 19-21G.
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Table 3. Comparison of abduction strength and specific
tension index.

Group ABD (N) ABD/CSA (N/em®)
DOM NDOM DOM NDOM
10-12G 356+6.8  30.8483 ** 74+1.6 7319 **
13-15G 6594258 5634225 ** 9.042.1 9.0£2.0
16-18G 88.6:28.7  84.5:20.8 9.412.8 9.0£2.9
1921G 89.3426.5  83.24215 9.942.5 9.7+2.4

Mean+SD, ABD: abduction strength. CSA: cross-sectional
area.

DOM: dominant side, NDOM: nondominant side.
**:p<0.0l. Significant difference from 19-21G.

Fig.2 Ultrasound image of supraspinatus muscle.
10-12G:10-12years group,13-15G:13-15years group,
16-18G:16-18 years group,19-21G:19-21 years group.
SSP: supraspinatus muscle, TR: trapezius muscle.
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Fig.3 Mean CSA of supraspinatus for the right and left sides
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