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Development of trunk deep muscle training program based on the muscle activity
evaluated by ultrasound elastography

Hirayama, Kuniaki
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In this study, we aimed to estimate the muscle activity by measuring the
muscle hardness of deep layered trunk muscle using ultrasound elastography, and to develop a
strengthening method of the muscle. We confirmed moderate to high reliability of the ultrasound
elastography to quantify transversus abdominis hardness. In the transverse abdominis the muscle
hardness was particularly high during bracing maneuver. However, no improvement of exercise
performance was found after an intervention using bracing maneuver.



24 2

2cm

Aixplorer, SuperSonic
imagine, Aix-en-Provence, France

11Hz
SuperCurved 6-1, SuperSonic imagine,
Aix-en-Provence, France




Abdminal bracing
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10 x3

1 2.1+ 0.6m/s 2 2.1

1 2 ICC 0.86(p<0.00,
950 =0.57 0.96) CV 8.7%
2

1 2.3+ 0.6m/s 2

2.3+ 0.5m/s

2 1 2 ICC

0.59 (p = 0.02, 95%CI = 0.14-0.88)
CV £ 13.8%
ICC 1 0.57(p=

0.03, 95%CI = 0.11-0.87) CV =+ 15.5%
2 0.56 (p=0.02, 95%CI =0.01-0.87)
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Bland-Altman
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ICC 0.86 almost perfect

ICC 0.59 moderate
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